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Introduction: The transformation of our food system towards a more resilient 
agroecological framework is one of the most pressing needs faced by our 
global community. Understanding the use of multiple conservation practices is 
important in the development of research, education, and policy to accelerate 
their more widespread integration of into farming systems.

Methods: The aim of this study was to conduct a preliminary investigation of the 
trends regarding multiple practice adoption of conservation farming practices by 
conventional and organic farmers engaging with sustainable farming methods. 
Forty farmers were interviewed regarding their use of conservation practices, as 
well as their motivations, barriers, and future plans for new implementation and 
expansion of current practices.

Results: Farmers spontaneously identified cover crops and vegetation strips as 
the most frequently used conservation practices; however, upon more specific 
inquiry, we found that more than 50% of farmers used additional agroecological 
conservation practices including local crop varieties, intercropping, managed 
grazing, crop rotations, and no-till, with many farmers using multiple practices. 
Overall, we found no correlation of organic certification with the number of 
conservation practices implemented by farmers. The major motivations towards 
the adoption of practices included improved soil quality and profitability. Main 
identified barriers included financial means and risk, lack of knowledge, and 
access to resources. Farmers showed interest in further implementation of 
additional conservation practices, including expanded use of cover crops, tree 
plantings, and no-till practices.

Discussion: Further understanding complementarities, as well as differences in 
barriers and motivations, can contribute to the design of effective education 
strategies and financial incentives to promote the simultaneous implementation 
of agroecological conservation practices.
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1. Introduction

The transformation of our food system into a more resilient 
agroecological framework is one of the most pressing needs faced by 
our global community. As climate extremes and unpredictability 
continue to become more frequent and widespread, the persistent 
challenges of soil and biodiversity loss which result from our current 
agricultural production practices will only become more pronounced 
(Jat et al., 2014; Findlater et al., 2019). Alternative practices are being 
sought that can alleviate agroecosystem vulnerabilities such as soil 
erosion, soil and water quality degradation, excess or insufficient water 
quantity, degraded plant condition, soil carbon loss, livestock 
production limitation, inadequate fish and wildlife habitat, inefficient 
energy use, and air quality impacts (USDA Natural Resources 
Conservation Service – USDA NRCS, 2013).

Certain agricultural practices have been identified that promote the 
resilience of our cropping systems while enhancing environmental and 
societal outcomes. Many of these practices have been described using 
different terminology, such as agroecological practices, environmentally 
friendly practices, conservation agriculture, and more recently, 
regenerative agriculture. In particular, the term agroecological practices 
is increasingly used throughout the globe (Wezel et al., 2014; Wezel and 
Silva, 2017; Paracchini et al., 2020). However, in the United States, the 
most codified of these definitions is the term “conservation practices,” 
where individual practices may have direct associations to incentive 
programs administered by USDA NRCS (2013). Typical conservation 
practices promoted by NRCS programs include no-till, reduced-till, 
cover crops, contour buffer strips, water retention structures, perennial 
plantings, nutrient management, terraces, waterways, filter strips, prairie 
establishment, wetland restoration, timber stand improvement, grade 
stabilization, feedlot runoff control, tree plantings, prescribed grazing, 
and bioreactors (Kuhn, 2018).

While incentive programs exist to promote the further 
implementation of conservation practices, adoption is still relatively 
limited in the United States. For example, cover crop acres included 
only 3.9% of all US cropland in 2017, with the highest adoption (29% 
of acres) in the mid-Atlantic states and lower adoption (1% of acres) 
in more arid states (Zulauf and Brown, 2019). No-till management, 
while more widely adopted than cover crops, is also implemented on 
only a minority of acres, with 26% of total cropland managed with 
these practices in 2017 (Sawadgo and Pastina, 2022).

In the context of agroecology, within which the recognition of the 
need to transform practices using a systems-based context rather than 
the more simplistic approach of assessing the value of a practice in 
isolation, there is a particular importance to understanding how farmers 
proceed with the sequential or simultaneous adoption of multiple 
conservation practices to maximize agroecosystem benefits. Multiple 
practices integrated in tandem can create synergies which enhance and 
improve the effectiveness ecosystem provisioning (Hatt et  al., 2018; 
Debray et al., 2019; Boeraeve et al., 2020; Bezner Kerr et al., 2021). Not 
only can the implementation of different conservation practices promote 
the achievement of independent goals (e.g., reducing erosion, enhancing 
biodiversity, and improving water quality), but the resulting effects of 
coordinated practices can have synergistic effects beyond those of a 
single practice in isolation (Christianson et al., 2018).

Several previous studies have examined rates and motivations related 
to farmer adoption of individual conservation practices, such as cover 
crops (Moore et al., 2016; Lee and McCann, 2019); no-till management 
(Krause, 2017; Wade and Classen, 2017); or management-intensive 

grazing (Foltz and Lang, 2005; Wang et al., 2020; Winsten et al., 2020). 
Fewer studies have examined the joint or combined implementation of 
conservation practices (Canales et al., 2020; Gong et al., 2021). Liebert 
et al. (2022) documented common agroecological practices implemented 
by organic fruit and vegetable farms. Focused on eight agroecological 
practices (intercropping, use of compost, insectary planting, reduced 
tillage, cover cropping, crop rotation, riparian buffers, and border 
planting), the authors found that farmers who managed fewer acres were 
more likely to use multiple practices as compared with larger farm sizes. 
However, the probability of adoption of any specific practice varied 
depending on farm size, with larger farms more likely to adopt reduced 
tillage practices, and smaller farms were more likely to use intercropping, 
insectary planting, and border planting (results based on tendencies and 
not statistical significant differences). While these previous studies 
provide insights as to the characteristics of farms adopting specific 
conservation practices, knowledge gaps remain about motivation to 
adopt or not multiple conservation practices, but also challenges and 
barriers farmers identify or face for adopting such practices, particularly 
as these trends relate to farms that have already begun to explore the 
integration of these practices into their farming operations.

The aim of this study was to conduct a preliminary investigation 
using an exploratory interview dataset of farmers choices, preferences 
and combinations regarding the use of multiple agroecological 
conservation farming practices by farmers in the USA already utilizing 
some conservation practices, with some complementary data from 
Canada. Moreover, we investigate (i) if adoption of these practices might 
be influenced by financial support, being under organic certification, (ii) 
which are the drivers for farmers’ motivation influencing the 
implementation of conservation practices as well as (iii) the barriers 
identified by farmers for adoption of practices. We specifically chose to 
focus on farmers with the US who already had a demonstrated level of 
commitment to an openness to using conservation practices as defined 
by the USDA NRCS, which allowed us to more deeply explore barriers, 
challenges, and motivations to multi-practice implementation that would 
lead for a more systems-based agroecological approach to conservation 
practice adoption. We documented the most frequently used practices 
by both organic and conventional farmers currently engaged with 
conservation cropping systems, as well as motivations, barriers, and goals 
for current and future implementation of practices. We chose to focus on 
farmers that had demonstrated a level of commitment to sustainability 
goals for their farms, thus enhancing our ability to begin to discern 
trends in the more complex implementation of multiple practices in 
tandem or in sequence. While this study is exploratory in nature, it 
provides new insights that can guide more comprehensive studies to 
understand the multiple underlying internal and external factors (e.g., 
pedo-climatic context, technical or financial barriers, farmers’ 
knowledge, knowledge exchange, training, policies), and farmers’ 
motivations leading to complementary and antagonistic 
practice adoption.

2. Methods

2.1. Sampling and data collection

This research employed a qualitative approach to understanding 
farmers’ motivations for adopting conservation practices, as well as 
challenges and barriers to further implementation. A qualitative 
approach was chosen to develop a more nuanced understanding of the 
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types of practices farmers were using and their experiences. The 
conservation practices chosen to highlight within the interviews were 
primarily those addressed with USDA Natural Resource Conservation 
Service (USDA NRCS) conservation programs, thus were practices 
more widely recognized by farmers. Data was collected through semi-
structured interviews with farmers. Thirty to sixty minute interviews 
via phone or videoconference were conducted in October and 
November of 2021, with the conversations recorded.

Purposive and snowball sampling techniques were used to recruit 
participants representing farmers who already had an initial degree of 
commitment to the adoption of conservation practices. Initial 
interview participants were recruited through midwestern farmer 
networks focused on promoting organic and sustainable agricultural 
practices (e.g., UW-Madison’s Organic Grain Resource and 
Information Network; Practical Farmers of Iowa; Wisconsin 
Department of Agriculture, Trade, and Consumer Protection-funded 
Farmer-led Watershed Groups). Further participants were 
recommended by other interviewees (Figure 1).

2.2. Data analysis

The interviews were split into five distinct sections: farm 
demographics; open-ended farmer-identified conservation practices; 
selection of conservation practices pre-determined within the 
interview structure; identification of practices currently use to control 
insect pests, diseases, and weeds; and motivation and barriers for 
future implementation of additional conservation practices. The nine 
pre-identified practices included: diversified crop rotation of four or 
more crops; cover crops; intercropping or interseeding (association of 
at least two crops grown simultaneously on the same field); cultivar 

mixtures; locally adapted/local crop varieties; no-till practices; 
biological control; vegetation strips on borders of or within the crop 
field; and managed grazing of livestock.

Demographic data and quantitative data were analysed with R 
software program using descriptive statistics and correlation analysis, 
and qualitative data was analysed through text coding based on 
common themes. The qualitative data regarding motivation and 
barriers for implementation were collected as text, analyzed, and then 
translated into quantitative data. First, the main themes of each 
interview were identified, and in a second step, similar themes across 
the different interviews were merged. In order to analyze the 
agricultural practices that were identified by the farmers, a key was 
created for uniformity of terminology to describe the practices (e.g., 
buffer strips and hedgerows were categorized as “vegetation strips” 
within the farmer identified practices).

3. Results and discussion

3.1. Demographic data

The interview pool including 40 farmers, primarily located in the 
upper midwestern USA. Most farmers interviewed (85%) identified 
themselves as the owner of the farm operation, with 15% identifying 
as the manager/operator (Table 1). Eighty-eight percent of the farmers 
were 36–65 years old, and 92.5% identified as male. Over half the 
farms (57.5%) ranged from 100–1,000 ha, 22.5% were smaller than 
100 ha and 20% larger than 1,000 ha. Seventy-three percent of the 
farms described themselves as a family farm or a single-owner 
enterprise. The other farms belonged to multiple-owner enterprises. 
Most farms (62.5%) included livestock as part of their farm operation. 

FIGURE 1

Geographic location of interviewed farmers.

https://doi.org/10.3389/fsufs.2023.1090690
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Silva et al. 10.3389/fsufs.2023.1090690

Frontiers in Sustainable Food Systems 04 frontiersin.org

Approximately half of the farms (47.5%) managed some or all their 
land as certified organic, with 7.5% certified under other labels such 
as the Rodale Institute Regenerative Organic Certification.

3.2. Conservation practices 
implementation

Farmers self-identified several conservation measures currently 
used on their farms (Figure 2). Cover crops (92.5%) were the most 
frequently mentioned practice, followed by vegetation strips (i.e., grass 
strips, waterways, flowering strips, and buffer strips) (65%), managed 
grazing (42.5%), crop rotation (40%), and no-till (40%).

When asked about the utilization of specific conservation practices 
which were predefined by the interviewers, similar trends were observed 
as with open-ended identification (Figure  3). The most frequently 
implemented practices included cover crops (97.5%), grass strips (85%), 
and local crop varieties (80%), followed by intercropping/interseeding 
(72.5%), and crop rotation (70%). Managed grazing, crop rotation, and 
no-till were also mentioned, ranging between 65%–70% of farmers using 
these practices. The highest percentage of the interviewees (35%) 
implemented six out of ten practices, while 22.5% implemented nine out 
of ten practices and 17.5% implemented seven out of ten practices. Only 
one farmer (2.5%) implemented all ten practices presented.

The trends regarding implementation of practices employed by 
the farmers in our sample differed from those reported from USDA 
Agricultural Resource Management Survey (ARMS) (Wade et al., 
2015), with the adoption of conservation practices in our study 

being much greater. For example, no-till practices were used by 
67.5% by interviewed farmers, compared to an average of 38% 
across USA farms reported by ARMS. Cover crop adoption was 
orders of magnitude greater in our sample as compared to the 
national average, with almost all farmers planting cover crops, 
whereas previous studies have documented that less than 3% of the 
agricultural land within the US is managed using cover crops 
(Hellerstein et  al., 2019). Similarly, managed grazing was 
implemented more frequently across our sample, with 65% of 
farmers using this practice compared to 22% of conventional 
producers in 2012 as documented in a previous study (Hellerstein 
et al., 2019). This greater proportion of adoption by farmers in our 
sample may be due to the recruitment techniques used for this 
study, which drew from farmer organizations with emphases on 
alternative agriculture approaches, including opportunities to 
engage with education and peer groups related to conservation 
practice implementation.

The use of locally adapted varieties was self-identified by very few 
farmers as a conservation approach (2.5%); however, when asked 
directly, most farmers interviewed (80%) did confirm their use of this 
strategy. This discrepancy in answers could indicate that farmers did 
not associate the use locally adapted varieties with positive 
conservation outcomes, despite a broader recognition of the role of 
targeted crop breeding and selection in the mitigation of crop 
nutrient needs, pests, diseases, water use, and temperature responses 
(Banga and Kang, 2014). Farmer definitions of “locally adapted” 
varied widely, perhaps exacerbating the lack of association of the 
practices with conservation goals. Some farmers considered cultivars 
as local varieties when purchased through a local seed dealer. 
However, other farmers identified locally adapted varieties as those 
that had demonstrated superior performance in their environments 
through yield and performance trials. A few farmers chose varieties 
specifically bred for their environments. Each of these approaches 
could have a degree of positive impact on local adaptation and 
associated reduction of inputs due to superior crop performance 
contributing to its ability to better withstand local pest and 
disease pressures.

3.3. Crop protection practices

Farmers associated several of their conservation practices with 
benefitting pest management, including the use of cover crops and 
crop rotation (each cited by 50% of respondents) (Figure  4). 
Mechanical soil disturbance (e.g., tillage and cultivation) was also 
cited frequently (47.5%), likely due to its common use on organic 
farms for weed management. Managed grazing was also identified as 
a tool that benefitted pest management, again likely due to its role in 
weed management particularly on organic farms (27.5%). Chemical 
protection was only identified by 20% of the interviewees as a crop 
protection strategy; however, alternative forms of spraying (e.g., 
“natural”/“non-synthetic” spraying) were utilized for crop protection 
as well.

Strategies that promote beneficial insects (e.g., vegetative strips) 
were mentioned by only 10% of respondents, despite their relatively 
high adoption by the farmers interviewed. Interestingly, the farmers 
interviewed for this study did not associate vegetation strips with 
pest management, despite their documented effectiveness as 

TABLE 1 Demographic information of interviewed farmers (n  =  40).

Categories %

Interviewee position
Owner 85

Manager/operator 15

Farm size (ha)

0–10 7.5

10–100 15

100–1,000 57.5

>1,000 20

Legal status

Family farm/single-owner 

enterprise 73

Others 27

Farm type

Cereal grains/arable crops 22.5

Mixed crops and livestock 62.5

Other 15

Label or certification

None 45

Organic 47.5

Other (Rodale Institute 

Regenerative Organic 

Certification) 7.5

Age

18–35 years 5

36–65 years 88

>65 years 7

Gender
Male 92.5

Female 7.5
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beneficial insect habitat (Grashof-Bokdam and Van Langevelde, 
2005; Herzog et  al., 2005; Schweiger et  al., 2005). This lack of 
association with pest management could be due to the inconsistent 
benefits of vegetation strips on reducing pest populations at field 
scale after implementation of those practices for other ecosystem 
services, such as erosion control and water management. Further, 

despite increases in beneficial insect populations when prairie 
strips are used (Haaland et al., 2011; Middleton et al., 2021), pest 
insect predation and subsequent pest pressure on crops can 
be neutral or inconsistent (Cox et al., 2014), further contributing 
to lack of farmer association of this practice with pest 
management benefits.

FIGURE 2

Agroecological conservation practices self-identified by farmers (practices are only shown if mentioned by at least 10% of farmers).

FIGURE 3

Proportion of farmers implementing pre-defined agroecological conservation practices.
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3.4. Financial support for practices

The majority of the of the interviewees (75%) received financial 
support for the implementation of conservation practices from 
various state, federal, or private programs. Federal programs included 
those administered through the United  States Department of 
Agriculture Natural Resource Conservation Service (USDA NRCS), 
such as the Conservation Reserve Program (CRP), the Environmental 
Quality Incentives Program (EQIP), and the Conservation 
Stewardship Program (CSP). EQIP and CSP are both intended to 
assist farmers in paying for integrating conservation practices on their 
farm. EQIP payments are intended for small, individual projects such 
as planting grass seed in waterways to prevent erosion, whereas CSP 
is intended to help pay for whole-farm projects, typically integrating 
multiple projects for broader aims such as erosion control, water 
quality or wildlife habitat enhancement. To a lesser extent, farmers 
cited support from the Farm Services Agency (FSA), crop insurance 
programs [e.g., Agriculture Risk (ARC) and Price Loss Coverage 
(PLC) programs]. Examples of state-based programs included funding 
focused on water quality protection (such as through the Wisconsin 
and Minnesota State Departments of Agriculture) while private 
funding included non-profit entities such as Ducks Unlimited.

Farmers who received financial assistance were more likely to 
integrate vegetation strips (including for the management of 
waterways and pollinator habitat) into their farm practices (Figure 5). 
The relationship between financial compensation and practice 
implementation may be related to the lack of association with other 
benefits that could provide economic benefits, such as improved pest 
control and subsequent ability to reduce inputs. A slightly higher 

occurrence of no-till practices and managed grazing was associated 
with financial assistance. The use of diverse crop rotations, 
intercropping, cultivar mixtures and biocontrol were more often 
associated with farmers not receiving financial incentive payments.

Previous studies have documented associations between financial 
assistance payments and the adoption of specific conservation 
practices. For example, the implementation of perennial covers 
associated with pasture, riparian buffers, and restored wetlands, which 
have been perceived by farmers as expensive conservation practices, 
have often required monetary incentives to make implementation 
feasible (Atwell et  al., 2008). However, previous research has also 
shown that farmers adopt conservation practices for multiple reasons 
(e.g., normative obligations) other than financial incentives (Prager 
and Posthumus, 2010; Osmond et al., 2015; Meijboom and Stafleu, 
2016) thus, the relative impact of financial assistance on facilitating 
practice adoption will likely be  practice specific as well as due to 
intrinsic motivation and technical skills of farmers to adopt them 
(Atwell et al., 2008; Prager and Posthumus, 2010).

Different studies that have shown that farmers do not necessarily 
require cost-share or financial incentives to maintain commitment to 
certain agroecological practices that improve soil health and improve 
water quality, such as cover crops (Dunn et al., 2016; Roesch-McNally 
et al., 2017c). Thus, the design of incentive programs to promote and 
sustain adoption of agroecological practices should also consider 
broader farmer motivations leading to greater commitment to 
maintaining agroecological principles as part of systems-based 
management. Other policy supports, such as funding for improved 
aggregation and processing infrastructure as well as incentives for 
institutional procurement, could help support the financial viability 

FIGURE 4

Farmer-identified crop protection practices (practices are only shown if mentioned by more than 5% of farmers).
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of a more diverse crop rotation, enabling the integration of 
agroecological processes by expanding access to more profitable 
market outlets for a wider variety of crop and animal-based products.

3.5. Impact on organic certification of 
conservation practice adoption

Approximately half of the farmers interviewed had at least some 
of their land managed as certified organic under the USDA National 
Organic Program (NOP) (Table 1). Overall, we found no association 
of organic certification with the number of conservation practices 
implemented by farmers (value of p = 0.654). However, differences 
were seen in the type of practices implemented by farmers managing 
at least a portion of their farm as certified organic (Figure 6). Certain 
conservation practices (crop rotation, cultivar mixtures, local varieties, 
biocontrol, managed grazing, and vegetation strips) were implemented 
more frequently by organic certified farms as compared to 
conventional farms, and certain practices less frequently used on 
organic farms, such as no-till practices.

Differences in the implementation of conservation practices by 
organic and conventional producers has been documented in previous 
studies. For example, nearly 40% of all organic field producers used 
cover crops in 2014, higher the number of conventional farmers using 
this practice in 2012 (7%) (Hellerstein et al., 2019). Similar trends can 
be observed with the practice of management intensive grazing, where 
65% of organic livestock producers used rotational grazing, compared 
with 22% of conventional livestock producers in 2012. Further, 36% 
of organic farms were reported to use no-till or minimal till practices 
in 2019, compared to 24% of conventional farms identifying the use 

of these practices (USDA, 2017, 2019). Other studies have documented 
that organic farmers have greater environmental awareness and 
concern for the environment than their conventional counterparts, as 
documented in several studies from across the globe (Dubgaard and 
Sorensen, 1988; Fisher, 1989; Sullivan et al., 1996; McCann et al., 1997; 
Fairweather, 1999).

3.6. Adoption of multiple conservation 
practices

The farmers interviewed for this study typically integrated more 
than one conservation practice into their farming operation. The 
heatmap (Figure 7) generated from their responses shows that farmers 
using cover crops, the most frequently used conservation practice, 
more frequently also integrated the use of grass strips and local 
varieties. Further, farmers using cover crops also tended to more 
frequently use practices such as intercropping, crop rotation and 
no-till. Biocontrol and flower strips are the less frequently used overall 
as individual practices and were less frequently associated with the use 
of no-till practices and cultivar mixes. Interestingly, flower strips were 
not associated with the use of biocontrol practices, which may indicate 
that farmers associate the planting with strips more with pollinator 
habitat than biocontrol benefits.

The associated use of specific practices might be also related to the 
major motivations of farmers implementing conservation practices. 
Here, soil health is the leading motivation as shown in the following 
section. The practices targeting soil health and which were more often 
used also in association were cover crops, intercropping, crop rotation 
and no-till.

FIGURE 5

Adoption of agroecological conservation practices by farmers with and without financial support. Proportion of farmers (%) calculated by comparing 
the number of farmers adopting the conservation practice within each specific category with the total number of farmers overall in each category 
(with and without receiving financial support).
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3.7. Motivations to implement conservation 
practices

Interviewees mentioned different drivers influencing the 
implementation of conservation practices (Figure 8). Improving soil 
quality was the main motivation for farmers (55%) to implement 
conservation practices, often with the more specific goal of improving 
soil biological activity. Other soil quality enhancements sought by 
farmers in our study included improved soil structure and improved 
ability to retain nutrients. Maintaining or improving water quality and 

water management also ranked high with respect to farmer 
motivations of adoption of conservation practices, with erosion, water 
retention and water quality appearing in 60% of the answers 
of interviewees.

Other studies have similarly found that soil quality and health-
related benefits were motivators for the adoption of conservation 
practices, including erosion reduction from cover crops, filter strips, 
grassed waterways, hedgerows, rotational grazing, and no-till (Brodt 
et al., 2009; Reimer et al., 2012; Brummel and Nelson, 2014; Reimer 
and Prokopy, 2014; Xie, 2014; Roesch-McNally et al., 2017a,b,c), as 
well as soil improvements associated with the implementation of 
perennials, organic practice in general, cover crops, no-till, and 
rotational grazing (Brummel and Nelson, 2014; Reimer and Prokopy, 
2014; Adebiyi et al., 2016; Bossange et al., 2016; Ulrich-Schad et al., 
2017). The types of practices implemented most frequently by the 
farmers in our study align with the motivation of improved soil health. 
Cover crops are widely viewed by technical soil and water conservation 
advisors to be an effective means for reducing soil erosion and nutrient 
loss and increasing soil health (Arbuckle and Roesch-McNally, 2015). 
Similarly, vegetation strips are a common practice to implement in 
waterways and reduce erosion. As several of the farmer groups from 
which our interview sample was recruited have an emphasis on water 
quality (e.g., Practical Farmers of Iowa and Wisconsin’s Farmer-Led 
Watershed groups), our interviewees likely had substantial 
opportunities to become familiar with research and best management 
practices which link conservations strategies to erosion management.

Profitability was identified as a second important motivator for 
the adoption of conservation practices. Within this context of a 
motivator, profitability can be viewed from two perspectives. First, 
farmers recognized the potential economic savings that could result 
from the implementation of conservation farming practices, including 
the reduced need for inputs to manage weeds, insects, and diseases, or 
the reduced fuel costs due to fewer field operations (e.g., with no-till 

FIGURE 6

Adoption of agroecological conservation practices by farmers with and without organic certification. Proportion of farmers (%) calculated by 
comparing the number of farmers adopting the conservation practice within each specific category with the total number of farmers overall in each 
category (with and without organic certification).

FIGURE 7

Heat map indicating combination of practices among farmers found 
(darker orange indicates higher frequency whereas light yellow low 
frequency).
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management or managed grazing). Other studies have found that 
reduced input costs, including fuel, labor, and nutrient additions, were 
a motivation to practice adoption (Reimer et al., 2012; Stuart et al., 
2014). The second aspect of profitability which motivated farmers was 
related to increased yields or market premiums that were realized 
when these practices were adopted.

Several studies have showed that farmers’ perceptions of the 
importance of soil health as a broader asset to their farm, as well as the 
specific economic benefits of soil health practices, both play important 
roles in conservation practice adoption (Singer et al., 2007; Bergtold 
et  al., 2012; Reimer and Prokopy, 2014; Wang et  al., 2019). More 
specifically, previous literature has documented that farmers’ 
emphases on improving soil health and the related soil health 
attributes of the new practice tend to positively influence adoption 
decisions, while farmers who need more monetary incentives to adopt 
such practices are less likely to adopt (Adesina and Baidu-Forson, 
1995; Ryan et al., 2003; Singer et al., 2007; Bergtold et al., 2012; Reimer 
and Prokopy, 2014; Wang et al., 2019). The motivation of soil health 
may be related to the farmers’ assumptions that these improvements 
will increase yields while reducing the need for chemical inputs, which 
will improve their profitability in the longer term (Plastina et  al., 
2020). These studies, complemented by the results of our interviews, 
highlight the importance of not only understanding the economic 
scenarios related to conservation practice outcomes and supports, but 
also helping farmers better understand the broader value of 
agroecological practices to their operations, particularly those related 
to the improved function of their farms in the longer term.

To a lesser extent, biodiversity and mitigation of environmental 
stresses (e.g., water stress) were stated as main drivers by 20% and 
12.5% of farmers, respectively. Similarly, social motivations 
related to the adoption of conservation practices were less cited, 
although farmers did state a desire to adopt practices that 
promoted their ability to be  responsible stewards the land, 
particularly as related to maintaining and restoring the land for 

future generations. In a recent study of organic grain farmers in 
Iowa, a similar lower prioritization was placed on broader social 
benefits, where civic-mindedness goal orientation was rated lower 
than the goals of profitability and natural resource stewardship 
(Han et al., 2021).

Livestock grazing can also motivate the adoption of conservation 
practices. Farmers with livestock perceived higher levels of 
compatibility between their systems and cover crops (Arbuckle and 
Roesch-McNally, 2015). These results suggest that integrating livestock 
in cropping systems could further facilitate conservation practice 
implementation while providing additional landscape-level benefits 
(e.g., weed/insect suppression or extreme weather mitigation) that 
come with a more diversified agricultural system (Lin, 2011; Davis 
et al., 2012; Kremen and Miles, 2012). A significant number of farmers 
interviewed mentioned currently practicing grazing livestock on crop 
fields as well as the desire to do it in the future. Integration of livestock 
into grain cropping systems is of increasing interest to farmers seeking 
more advanced goals related to soil health on their farms, as it is a key 
element listed in the NRCS five soil health principles (USDA 
NRCS, 2022).

3.8. Barriers to implementation

Several barriers were identified to farmer adoption of conservation 
practices. Costs (e.g., the purchase of fencing for management 
intensive grazing, seed, or additional equipment) (32.5%) and the lack 
of knowledge (e.g., the need for specific guidance regarding best 
management practices for successful implementation of practices) 
(27.5%) were the main barriers stated by farmers (Figure 9). Beyond 
lack of knowledge, access to physical resources (e.g., specialized 
equipment; markets for more diversified crop rotation) was considered 
by 22.5% of the farmer as a limit to the implementation. Additionally, 
farmers identified financial limitations, as well as limitations with time 

FIGURE 8

Main motivations for implementation of agroecological conservation farming practices (motivation themes are only shown if mentioned by at least 
10% of farmers).
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and labor, as barriers to the implementation of conservation 
practice adoption.

Time and labor have been documented as barriers to conservation 
practice adoption (Reimer et  al., 2012). Not only is the overall 
additional labor demand related to implementation of practices a 
concern, but those labor needs coming at critical times in farm 
management. For example, lack of timely cover crop termination and 
residue incorporation due to delayed operations can lead to 
production risks if farmers cannot manage the cover crop at an earlier 
growth stage appropriate for effective nutrient management and 
planting (Christianson et al., 2014).

Lack of knowledge, uncertainty of production outcomes, and 
greater perceived risk have also been cited as barriers to adoption of 
conservation practices. A survey related to cover crop implementation 
in the midwestern USA found that if technical assistance were more 
widely available, more farmers would attempt to use of cover crops 
(Arbuckle and Roesch-McNally, 2015). This same study showed that 
farmers who implemented cover crops were more likely to have 
support from conservation agencies and watershed groups, 
demonstrating the positive impact of access to knowledge. Adoption 
of other conservation practices have shown similar trends, such as the 
implementation of prairie strips for biodiversity (Luther et al., 2022). 
Further, improved infrastructure and resources to support 
conservation practice adoption, including the need for greater 
availability of seed, equipment, and expertise, remains lacking 
(Arbuckle and Roesch-McNally, 2015).

A further barrier is that changes in supply chains more broadly 
are also necessary to expand the implementation of agroecological 
practices, particularly in the geographic region from which our 
interview pool is drawn, which is dominated by the production of 
corn and soybean for animal feed. The narrow rotation of long-season 
crops limits the possibility of integrating alternative practices, such as 
cover crops and grazing, into the system (Peterson et  al., 2019). 
Previous studies have documented those farmers who had more 
diverse operations, including the integration of livestock or additional 
crops, more successfully integrated cover crops into their farming 

operations (Stuart and Gillon, 2013). However, despite proven 
agroecological benefits as well as benefits to yields (Volsi et al., 2022), 
adoption of diverse rotations is hindered by lack of readily accessible 
and profitable regional markets. Alternative marketing strategies such 
as cooperative marketing, direct marketing, and institutional 
procurement programs, partnered with increased infrastructure 
capacity to shortened supply chains, could facilitate expanded 
implementation of diverse rotations and, in turn, facilitate 
agroecological practice adoption. The structural barriers existing 
beyond the farm can drive farm management decisions, limiting 
innovation and willingness to attempt alternative farm strategies 
(Bartels et al., 2013).

3.9. Planned future implementation of 
practices

Farmers were asked about additional conservation practices 
planned for the future. Almost all farmers (92.5%) were considering 
the implementation of at least one new practice. Increasing the use of 
cover crops, as well as planting more trees, were frequently mentioned 
practice changes, with about 20% of farmers seeking these goals 
(Figure 10). Expanded or new implementation of no-till practices was 
mentioned as by 20% of the farmers interviewed, while 17.5% planned 
to improve their management intensive grazing systems and add 
practices to improve biodiversity. This goal to increase biodiversity 
was often expressed as a broader goal of environmental protection, but 
also as a desire to support pollinators and beneficial insects.

3.10. Study limitation

Some limitations of the study can be mentioned here. There was 
no representative sampling of farms per type of farming, farm size or 
other factor that was carried out. But the goal was an exploratory 
study to get first insights into the use of conservation practices of 

FIGURE 9

Barriers to implementation of agroecological conservation farming practices (barrier themes are only shown if mentioned by at least 5% of farmers).
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farmers, farmers’ motivations to use them and barriers for 
implementation. A second one is that we could only survey which 
practices farmers use on the farm, but not explicitly on each field or 
plot of their farm. For this a much larger study would be needed in 
investigating the use of conservation practices per field, but this was 
not feasible. In such a future study, field investigations would also 
be necessary and relating the use of practices to, e.g., soil type, crops 
grown, rotation, location on the farm per field. Moreover, we could 
see with some data analysis not presented here that there are some 
tendencies in the use of some practices regarding farm size. More 
in-depth analyses, with additional farm data, and investigating as well 
differences regarding farming types or for which crops the practices 
are used could provide further insights into the adoption of 
conservation practices.

4. Conclusion

This study broadens our understanding of the adoption patterns 
of different conservation farming practices implemented by farmers 
demonstrating an existing interest in their use. Our results show that 
many of the farmers interviewed used not just one conservation 
practice, but typically use multiple conservation practices. This study 
showed that conservation practices with the highest adoption tended 
to be the practices most often co-adopted. And for this soil health 
seems to be an important driver and motivation for farmers to adopt 
them. However, we also found certain practices that were less likely to 
be used in combination.

Our data also demonstrated that the conservation practices 
with high levels of adoption (e.g., cover crops) had substantial 
support with respect to technical assistance and financial assistance. 
However, our study also highlights practices that would profit from 
more investment in the development of successful implementation 

strategies, supported by providing specific additional financial 
incentives for them, such as the use of flowering strips and enlarged 
use of biocontrol. Understanding how to design complementarity 
between more frequent and lesser used practices (e.g., managing 
pastures to enhance beneficial insect habitat, using diverse cover 
crop mixes with flowering species) could derive additional 
agroecological benefits from practice implementation while 
mitigating risks and financial burdens to the farmer. Additionally, 
understanding complementarities, as well as differences in barriers 
and motivation, can help design more holistic financial incentive 
schemes to promote practices that are riskier or knowledge 
intensive to implement, yet may provide substantial 
agroecosystem benefits.

The impact of certification strategies on adoption of some 
practices also emerged from our study. As public and private 
programs, including those related to “regenerative” or “climate smart” 
agriculture, continue to develop, the inclusion of certain conservation 
practices within these certification schemes could be a positive driver 
with respect to further implementation.

The motivations and barriers faced by the farmers in this study, 
who already had made steps to implement conservation practices on 
their farms, were consistent with those documented in previous 
studies. A persistent need exists for more knowledge and resources not 
only the technical details related to the execution of practices, but also 
the short and long-term soil health benefits and economic impacts. 
The dual motivations of broader goals of soil health improvement and 
profitability must be considered in designing education and incentive 
programs to motivate new and sustained adoption of practices. The 
findings outlined in this study also highlight the role of farmer 
networks, particularly those with a conservation focus, in reducing 
barriers through creating learning communities to not only accelerate 
knowledge generation and sharing, but to alleviate the social barriers 
that inhibit farmer adoption of conservation practices.

FIGURE 10

Future plans for implementation of agroecological conservation practices identified by farmers (practices are only shown if mentioned by at least 5% of 
farmers).
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