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Abstract

The simplification of agricultural landscapes, particularly in the United States (US), has contributed to alarming rates of envi-
ronmental degradation. As such, increasing agrobiodiversity throughout the US agri-food system is a crucial goal toward
mitigating these harmful impacts, and crop diversification is one short-term mechanism to begin this process. However, despite
mounting evidence of its benefits, crop diversification strategies have yet to be widely adopted in the US. Thus, we explore
barriers and bridges to crop diversification for current farmers, focused on the Magic Valley of southern Idaho—a region with
higher crop diversity relative to the US norm. We address two main research questions: (1) how and why do farmers in this region
enact temporal and/or spatial strategies to manage crop diversity (the present) and (2) what are the barriers and bridges to
alternative diversification strategies (the imaginary)? Through a political agroecology and spatial imaginaries lens, we conducted
and analyzed 15 farmer and 14 key informant interviews between 2019 and 2021 to gauge what farmers are doing to manage crop
diversity (the present) and how they imagine alternative landscapes (the imaginary). We show that farmers in this region have
established a regionally diversified landscape by relying primarily on temporal diversification strategies—crop rotations and
cover cropping—but do not necessarily pair these with other spatial diversification strategies that align with an agroecological
approach. Furthermore, experimenting with and imagining new landscapes is possible (and we found evidence of such), but daily
challenges and structural constraints make these processes not only difficult but unlikely and even “dangerous” to dream of.
Therein, we demonstrate the importance of centering who is farming and why they make certain decisions as much as how they
farm to support agroecological transformation and reckoning with past and present land use paradigms to re-imagine what is
possible.

Keywords Crop diversity - United States - Political agroecology - Spatial imaginaries - Cover cropping - Crop rotation

1 Introduction in the United States (US)—is becoming increasingly homog-

enized in its number of crops (Baines 2015; Aguilar et al.
Globally, agrobiodiversity is declining (Kleijn et al. 2011;  2015; Auch et al. 2018) and associated genetic diversity
Dainese et al. 2019). Agricultural production—particularly ~ (Harlan 1975; Heal et al. 2004). Specialization of commodity
production has resulted in simplified agricultural landscapes
that are intrinsically reliant on external chemical inputs

D4 Kaitlyn Spangler (Nassauer 2010; Brown and Schulte 2011; Meehan et al.
kspangler@psu.edu 2011; Aguilar et al. 2015; Landis 2017; Spangler et al.
2020). This simplification and input intensification of agricul-
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sustainable future (Aizen et al. 2019; Spangler et al. 2020;
Waha et al. 2020; Petersen-Rockney et al. 2021).

Crop diversification is one short-term mechanism that
can be implemented by current farmers to increase
agrobiodiversity across agricultural landscapes. It encom-
passes a suite of on-farm practices to diversify the crop and
non-crop species and land uses of an operation temporally
and spatially. Temporal diversity can be achieved through
practices such as diverse crop rotations (Davis et al. 2012)
or cover cropping (Schipanski et al. 2014; Bell et al. 2014).
Spatial diversity is measurable at a given point in time for a
defined spatial unit and enacted through wide-ranging
practices: intercropping or polycropping (Mead and
Wiley 1980; Daryanto et al. 2020), precision conservation
(Delgado and Berry 2008), buffer strips, riparian corridors,
and hedgerows (Kremen et al. 2012), creating wildlife hab-
itat patches within and across plots (Pywell et al. 2015), or
integrating crops and livestock (Franzluebbers and
Stuedemann 2014; Sulc and Franzluebbers 2014).
Accumulating evidence exhibits broad benefits to imple-
menting these practices, such as improved crop yields
(Smith et al. 2008; Gaudin et al. 2015; Pywell et al. 2015;
Schulte et al. 2017; Burchfield et al. 2019), decreased yield
volatility over time (Di Falco and Perrings 2005; Abson et al.
2013; Li et al. 2019), improved pest management (Chaplin-
Kramer et al. 2011; Bommarco et al. 2013), improved soil
health (Postma et al. 2008; Berendsen et al. 2012; McDaniel
etal. 2014; Albizua et al. 2015; Ghimire et al. 2018), increased
pollinator diversity (Schulte et al. 2017; Hass et al. 2018;
Guzman et al. 2019; Raderschall et al. 2021), and overall
greater productivity, or output per acre, than standard indus-
trial operations (Kremen and Miles 2012; Virginia et al.
2018). Moreover, conserving the diversity of on-farm crops
can improve agroecosystem resilience and food security in the
face of climatic change and disturbance (Massawe et al. 2016;
Matsushita et al. 2016; Isbell et al. 2021).

However, such diversification strategies are yet to be wide-
ly translated from research to practice across the US. First,
diversified farming lacks a clearly defined and accepted con-
ceptual framework, and, thus, what differentiates it from non-
diversified farming is often unclear (Hufnagel et al. 2020).
This has obfuscated discussions and implementation of diver-
sification strategies, particularly the differences between tem-
poral and spatial diversity (Aramburu Merlos and Hijmans
2020). Second, perceptions of agricultural biodiversity differ
between researchers and farmers: researchers may hold ideal-
istic views of the value of diversification, whereby farmers
may not view those same processes positively (Maas et al.
2021). Finally, highly input-intensive production systems,
specifically those relying on inputs such as genetically modi-
fied crop breeds and glyphosate-based herbicides, are socially,
technologically, and economically locked into modern agri-
cultural systems; these lock-ins impede crop diversification at
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all levels of the value chain and promote short-term profit over
long-term resilience (Roesch-McNally et al. 2018a; Meynard
et al. 2018; Cradock-Henry 2021; Clapp 2021). These factors
amount to significant micro- and macroscale barriers to
diversification.

This paper provides additional, contextualized insights into
the barriers and bridges to agricultural crop diversification in a
region with high crop diversity. Using a qualitative approach
through semi-structured interviews and participant observa-
tion, we seek to better understand farmers’ and agricultural
stakeholders’ lived experiences of and perspectives on man-
aging crop diversity in the Magic Valley of southern Idaho—a
region that exhibits higher crop diversity relative to the US
norm. We address two main research questions: (1) how and
why do farmers in this region implement temporal and/or
spatial strategies to manage crop diversity and (2) what are
the barriers and bridges to alternative diversification strate-
gies? Understanding how and why farmers in this area have
developed strategies for managing crop diversity can clarify
the dynamics of diversification and potential transformation of
agricultural landscapes and what enables or constrains them.
Considering and imagining alternative diversification strate-
gies helps elucidate what farmers would (or would not) do to
change their operation’s level of diversity. In this process of
imagining new landscapes, we aim to gauge how farmers
envision their land and its transformative potential within cur-
rent and new realities (Watkins 2015; Sippel and Visser
2021). Assessing these two dynamics in tandem—the present
and the imaginary—points to the values and barriers of the
current US agricultural system, contextualized within the
Magic Valley, as well as potential pathways for change and
transformation.

1.1 Political agroecology and spatial imaginaries: a
framework of transformation

This research draws on the established fields of political ecol-
ogy and agroecology and their convergence into an emerging
framework of political agroecology. Political agroecology is
an ideological framework grounded in the need for a new agri-
food system (or regime), since the sociopolitical factors of our
current regime have resulted in asymmetrical and unjust dis-
tributions of material goods, information, and other resources
(Gonzalez De Molina 2013; Gonzalez de Molina et al. 2019).
Rather than a suite of practices to implement, agroecology is
an approach, framework, and movement that, at its core, aims
to minimize external, chemical inputs, and maximize ecolog-
ical health and social equity (Altieri et al. 2015; Dumont et al.
2021). Diversification is a central tenant of agroecology,
whereby intentionally diversifying crop and non-crop species
within a farm or landscape can counteract the ecological and
socioeconomic conditions of industrialized monocultures
(Kremen et al. 2012; Stratton et al. 2021). The diversification
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process serves as a mechanism to begin and support the
“agroecological metamorphosis” of the agri-food regime—a
systems-level transition that gradually builds from contextu-
alized changes and radically breaks systemic order at the same
time. Within political agroecology, the need for scaling agro-
ecology to “ever-greater numbers over ever-larger territories”
is urgent and essential for this scope of change.

Fundamental to political agroecology is the assumption
that technological innovation alone is insufficient for sustain-
able metamorphosis; social and economic change must
accompany technological change, wherein agroecosystem
sustainability reflects structural power relations as much
as biophysical properties (Gonzalez De Molina 2013).
Without the politics of this institutional change at the
heart of agroecology, “experiences will be condemned to
be ‘islands of success’ amid a sea of privation, poverty
and environmental degradation” (Gonzalez De Molina
2013, p. 46). For agroecology to be most transformative,
it must be centered on the synergies between and agency
of people and nature and decentered away from the sole
focus on profit and “the market” (Anderson et al. 2019).

Spatial imaginaries are crucial to systems-level transforma-
tion as the ability to “dream of abundant and diverse futures”
(Collard et al. 2015) and, ultimately, imagine a new agri-food
regime. Spatial imaginaries are stories and ideas about spaces
and places that are both individually constructed and shared
collectively (Driver 2005; Watkins 2015). Research has ex-
panded this concept rooted in human geography to focus on
agrarian realities (Wolford 2004), land transformation (Sippel
and Visser 2021), and how the sociopolitical context within
which our imagination befalls can limit and constrain the pos-
sibilities of climate change adaptation (Nightingale et al.
2020). We conceptualize spatial imaginaries in this study to
encompass the current values and views of agricultural land-
scapes (“the present”) and how they relate to (or differ from)
visions of political agroecological metamorphosis (“the imag-
inary”). In understanding what farmers are currently doing to
diversify the landscapes of the Magic Valley, as well as how
they imagine alternatives, we contribute to the growing body
of literature that seeks to identify sustainable and diverse path-
ways of agricultural systems transformation.

2 Materials and methods
2.1 Study site

The Magic Valley officially comprises eight counties: Blaine,
Camas, Cassia, Gooding, Jerome, Lincoln, Minidoka, and
Twin Falls counties (Figure 1), where producers raise all of
Idaho’s top commodities, including hay, wheat, sugar beets,
barley, potatoes, dry edible beans, corn grain, and lentils
(Mertz and Welk 2018; Hines et al. 2018). Furthermore, it is

a major center of large-scale dairy production Leytem et al.
2021; Spiegal et al. 2020). Idaho has the fourth highest num-
ber of dairy cows nationwide, and the Magic Valley is home
to 71% of those cows (Hines et al. 2018).

Based on prior analysis of national-level data (Burchfield
etal. 2019), Idaho’s Magic Valley is ranked as one of the most
agro-diverse regions in terms of the number and types of crops
grown in the US. Recent research corroborates these findings,
identifying southcentral Idaho as a place with high temporal
diversity (Aramburu Merlos and Hijmans 2020) and high spa-
tial diversity with exceptionally high yields for major com-
modities (Nelson and Burchfield 2021; Burchfield and
Nelson 2021). In addition to its diverse crop production,
we selected this region for its strong commercial agribusi-
ness; agribusiness contributes to over half of the region’s
jobs and annual revenue (Hines et al. 2018). We hoped
this combination of commercialization and diversification
would advance our understanding of how agricultural
landscapes become diverse within and across farm opera-
tions, as well as provide a framework for transition to-
ward greater diversification nationally.

2.2 Participant sampling

This study relied on mixed qualitative methodologies, in-
cluding a total of 13 key informant interviews, 15 farmer
interviews, engagement with two farmer group meetings,
and participant observation across the Magic Valley. This
number of interviews was based on prior research sug-
gesting that six to ten in-depth interviews is an adequate
sample size to reach data saturation and converge on com-
mon metathemes (Guest et al. 2006, 2020). We conducted
a first phase of fieldwork in 2019 with the key informants
selected through purposive snowball sampling (Tongco
2007) based on their role within each county. Key infor-
mants included stakeholders from the National Resource
Conservation Service (NRCS), Farm Services Agency
(FSA), County Extension agents and researchers, Soil
and Conservation District Board members, employees of
Valley Agronomics LLC, a local input supplier, and a
manager of a local irrigation canal company. These key
informants connected us to four crop and dairy farmers to
interview, as well. In 2021, we interviewed an additional
11 farmers over phone and video calls (due to the
COVID-19 pandemic). In this second phase, we invited
farmer participation through two main channels: (1) a re-
cruitment flyer circulated through virtual networks of par-
ticipants from 2019 and (2) direct recruitment calls and
emails. For the latter, we obtained names of Magic Valley
farmers who operated 100 or more acres from the private
FarmMarketiD and public USDA Organic Integrity data-
bases. The recruitment flyer described the nature of the
study, noted the $50 compensation, and detailed the
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Fig. 1 Counties of Idaho’s Magic
Valley.

eligibility criteria, namely that (1) they are 18 and older, (2)
they are actively managing farmland in the Magic Valley, (3)
farming is their main source of income, and (4) they have
access to a computer or phone. We made over 100 initial
phone calls and emails with a follow-up contact after 2 weeks
of no response. Farmers who agreed to participate during this
phase were compensated $50. In total, from 2019 to 2021, we
conducted interviews with 14 different farmers (one farmer
was interviewed twice); three were recruited from the recruit-
ment flyer and 11 from direct phone calls or emails. Of these
participants, two were women and 12 men, all between the
ages of 22 and 91 from Twin Falls (2), Cassia (3), Minidoka
(1), Lincoln (4), Gooding (2), and Blaine (1) counties (see
Table 1). All were white, which is representative of the over-
whelming whiteness of US agriculture (Horst and Marion
2019). Four were certified organic, and operation sizes ranged
from 300 to 4000 acres (roughly 120 to 1620 ha).

2.3 Data collection

We used two different interview approaches between 2019
and 2021. In 2019, all 13 key informants and four farmers
were interviewed in-person by two researchers, with dynamic
and open-ended interviews occurring in farmers’ homes or on
their operations and in key informants’ offices. Because these
interviews occurred at the beginning of the study, the format
was exploratory and loosely structured to identify factors to

Blaine

]

Lincoln ’ ] J

Gooding
S Minidok:
—, . )
Jerome

Twin Falls
Cassia

explore more deeply. Questions addressed (1) factors that are
important in managing their land, (2) how they relate to their
broader landscapes, (3) improvements they want to make in
the next decade, and (4) perspectives on federal subsidy and
conservation programs. Participant observation occurred at
farmer group meetings, where researchers observed and took
notes on meeting procedures and discussions, asking ques-
tions when appropriate. During these observation events, re-
searcher involvement was kept at a minimum, whereby all
relevant conversations were descriptively noted in field notes
and relevant quotes were transcribed verbatim. In 2021, virtu-
al interviews were conducted using a standardized, semi-
structured interview protocol that was informed by analysis
of the prior interviews to explore important concepts.
Conversations flowed naturally and often went beyond the
questionnaire, although every interview addressed each
question. The questions guided discussions about (1)
farmer livelihoods and backgrounds, (2) current diversifi-
cation strategies, (3) labor challenges, (4) imagined alter-
natives with unlimited resources, (5) relationships with
neighbors, (6) current engagement with federal policies
and programs, and (7) sources of trusted information.
Interviews lasted between 30 min and two hours and, with
consent, were audio recorded. All interview procedures
and questionnaires were reviewed and approved for ex-
emption by the Institutional Review Board (IRB).

Table 1 Basic demographics of

interviewed farmers by county County Men

Twin Falls
Cassia
Minidoka
Lincoln

Gooding

_— = ) = W) W

Blaine

Women Average age Average farm size (acres/hectares)
72 800 acres (324 ha)
59 675 acres (273 ha)
31 > 2,000 acres (> 809 ha)
60 1,700 acres (688 ha)
31 > 2000 acres (> 809 ha)
22 800 acres (324 ha)

INRAZ

@ Springer



Crop diversification in Idaho’s Magic Valley: the present and the imaginary

Page 50f 16 99

2.4 Data analysis

We transcribed farmer interviews, first using the Otter.ai soft-
ware and then manually checking for accuracy. We next cod-
ed the transcripts using the qualitative coding software
ATLAS.ti and a closed and open coding scheme
(Saldana 2016). This scheme was first drafted prior to
the coding process using notes and reflections taken dur-
ing the data collection phase and informed by relevant
literature. We then discussed and refined draft codes based
on “test coding” of three transcripts to capture unexpected
and unincluded themes (Nowell et al., 2017). Once final-
ized, one person applied the codebook to all interview
transcripts, and no new codes were added. The final code-
book included five code groups and 40 codes (see SI
Table 1 for the full codebook). We summarized each code
across the farmer interviews, noting thematic patterns and
diverging opinions and identifying illustrative quotes. We
used key informant interviews and participant observation
to provide broader perspectives on the region’s history and
current agricultural production. Thus, they were audio re-
corded but not transcribed, and detailed notes were taken
during these interviews and observation events. These
notes were coded for desired background information
using the same coding scheme. Illustrative quotes were
transcribed from audio recordings based on time markers
noted during the interviews.

3 Results and discussion

This section presents the results of the thematic analysis and
their implications in the context of relevant literature. We first
explore the “diversification present”—a contextualized look
at how farmers are currently managing crop diversity in the
Magic Valley. This section characterizes the regional farming
practices that achieve such high crop diversity and, therein,
establishes a baseline of what has become normalized for ag-
ricultural production in this region. The baseline provides
needed clarity to then discuss and distinguish what alternative
diversification strategies (those that continue to increase crop
diversity rather than maintain it) might look like—the “imag-
inary” (Hufnagel et al. 2020). This dynamic between the di-
versification present and imaginary illustrates where farmers
in the Magic Valley are starting from and where they envision
going (and not going).

3.1 Managing diverse crops: the present

The Magic Valley is home to a diverse suite of crops raised
year to year. Main crops in the area are grass and alfalfa hay,
pasture, corn (silage and grain), barley, wheat, beans (edible
and for seed), potatoes (edible and for seed), sugar beets, peas,

and oats. Sugar beets, potatoes, and bean seeds are the primary
cash crops—those that farmers raise for the largest profit and
that often define the rest of their operation. Sugar beets can
only be grown by purchasing “shares” from the Amalgamated
Sugar Cooperative that allocates quotas to members that dic-
tate how many acres any one farmer can raise. Amalgamated
Sugar Company was created in 1902 and consolidated of all
the sugar companies across Utah and Idaho, concentrating
sugar beet production in central Idaho and ultimately leading
to the abandonment of the crop in Utah (Arrington 1956;
Albiston 2006). Farmers describe sugar beets as “the ideal
cash crop” because, given the tightly regulated market supply,
their market price is consistently stable and highly profitable.
Potatoes—often considered Idaho’s trademark—are another
important cash crop (Figure 2). Most producers are raised
under annual contracts with large processing firms that specify
a certain price per acre for a specified variety of potato estab-
lished before the farmer even plants them. Beans (edible and
seed) are prevalent as well, but some farmers say that business
has recently “for some reason, left the area.” Some speculated
that this was due to the rapid expansion of large dairy opera-
tions over recent decades that generated growing demand for
hay and other forages. Dairying and beef production have
been a major farm enterprise in the region since the late
1880s due to the availability of high-quality grazing land
across the valley (Arrington 1956). However, partly in re-
sponse to growing regulatory oversight in California starting
in the 1990s, a number of very large dairy operations have
relocated to the Magic Valley (Jackson-Smith and Gillespie
2005; Cross 2006).

Fig. 2 Potato field in Blaine County, Idaho.
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The established suite of crops grown in this region has
been structurally reinforced by the presence of these ma-
jor industries and competition for contracts and market
shares, necessitating farmers be flexible with respect to
their primary enterprise from one year to the next.
Particularly since the availability of sugar beet shares is
low, and potato and bean contracts can vary from year to
year, this flexibility relies on several crops being raised in
any one given year, as well as the willingness to adjust
how much of each crop is grown. Being flexible helps
minimize risk and uncertainty. As one farmer described,

“You never know what's gonna make you money one
year to the next, so I don’t think there’s any one thing. ..
A combination of them all tend to be a better thing.
Usually when you think, ‘Oh, one thing is gonna make
me money,” and it turns out, it’s one of the other things,
$0 you just never know.”

Furthermore, despite year-to-year volatility in market
prices, most farmers report a net positive income over re-
cent years and decades. Although in some individual years
they report a negative income, farmers feel that these crops
work in their operations, primarily because they are well-
suited for the environmental and ecological conditions of
their area.

To manage these crops, farmers rely primarily on temporal
diversification strategies—crop rotations and cover
cropping—that also help to increase the diversity of crops
grown each year. Broadly, these diversification strategies have
been found to contribute positively to the ecological health
and productivity of farm operations (Tamburini et al. 2020)
and the stabilization of crop yield from year to year (Manns
and Martin 2018; Renard and Tilman 2019). In this particular
region, organic and non-organic farmers alike use these strat-
egies along a gradient of implementation and normalize them
as “the way we do things here.”

3.1.1 Crop rotations

Unlike some other major agricultural production areas in the
US (Wang et al. 2021), a multi-year crop rotation with at least
three different crops (but often more) is the dominant cropping
system in the Magic Valley. Farmers describe the ability to
rely on these diverse rotations as “an advantage over Midwest
farmers” and specifically commented that a Midwestern
“corn-soy rotation is not a good rotation.” Magic Valley rota-
tions rely on rotating alfalfa hay into cash crops every two to
six years, and they avoid growing commodities like corn,
wheat, or barley two years in a row on the same field.
Alfalfa is seen as essential to the crop rotation, particularly if
it stays in the ground for three to five years. One farmer de-
scribed, “That’s been the standard for us for 40 years. We’ve
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always had a good rotation of alfalfa; that always helps your
fertility of the soil since it’s nitrogen-fixing.” Alfalfa is also
great for weed control—“good rest for the crops”—due to the
frequent required cutting that means “the weeds eventually
give up and the hay takes over.” Furthermore, in this area, it
is a great crop to grow given the numerous large dairies who
use it for fodder or silage; farmers may even engage in trading
alfalfa for manure (and vice versa) with willing neighbors—an
example of how the close proximity of livestock and crop
production can be mutually beneficial for farmers involved
and the broader landscape (Costa et al. 2014; Bonaudo et al.
2014).

Primary cash crops dictate the flow of crop rotations, and
this rotation schedule is revised each year, even multiple times
a year. To manage pests and diseases (Myers et al. 2008),
farmers can rely on, for any one plot, one potato harvest every
five years. This leads potato producers to seek out landowners
to rent land from (and ideally establish a long-term relation-
ship with), rather than own all the land they cultivate. The
prioritization of potatoes creates a “puzzle” for farmers to
work around, figuring out what crops go where and how to
maximize their potato yields each year. Furthermore, farmers
can expect two to three sugar beet harvests every five years.
When describing how they plan their crop rotation schedules,
an organic farmer discussed how “every six months [the rota-
tion schedule] changes based on how crops are performing or
market pressure, but, principally, how crops perform” (name-
ly, their yield). Furthermore, they described a spreadsheet they
use to plan their crop rotations several years in advance for
each plot they farm. Of this plan, they said, “I built this spread-
sheet the way I did particularly to demonstrate where we
needed to move potatoes around, because they are really key
cash crops for us. ...Everything else has to work around them
in many ways.” Other farmers, typically those who are older
and have been growing the same crops in rotation for decades,
said that to plan their fields for the coming year, they “sit down
in the winter and figure it out with the team.”

The availability of irrigation infrastructure is also a large
part of this decision-making process. The type of irrigation
used on each field is crucial in determining when and how
farmers rotate crops. For example, some crops (e.g., corn)
require pivot irrigation, and other crops (e.g., beans) require
gravity irrigation; bean seeds must be gravity-irrigated to be
certified Idaho seed and be eligible for sale within the state.
Furthermore, nearly every farmer described a decades-long
process of updating all their irrigation infrastructure to pivot
systems—an expensive but highly desirable outcome that
saves them time, energy, and money. In this process, the
boundaries of their fields have been restructured by the place-
ment and reach of each center pivot. One farmer stated spe-
cifically that, after 50 years of slowly updating all their infra-
structure to center pivots, they went from 14 fields down to
six, requiring a total redesign of what crops go where and how
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to rotate them. In this way, technological improvements and
how they intersect with political factors (e.g., market demand)
can serve as a driver of landscape transformation and strongly
influence diversification decisions.

3.1.2 Cover cropping

Cover cropping is an emerging practice in the Magic Valley
but is still relatively uncommon. According to the 2017
Census of Agriculture, merely 3.2% of cropland across the
region’s eight counties was used for cover cropping, and
10.8% of all operations had cropland with cover crops
(USDA NASS 2019). Nonetheless, they have become an
important part of soil health management and, ultimately,
diversifying the suite of crops grown. Common cover
crops in this area include triticale, rye, barley, mixes like
vetch, triticale, peas and radishes, as well as phacelia. They
are described as something to use on “deeper, rougher
ground” or the “sandy ground” to prevent erosion from
wind or water so that “the good soil doesn’t just blow
away.” Other stated benefits of cover cropping include im-
proving the soil health (e.g., increasing earthworm popula-
tions), suppressing weeds in-between planting cash crops,
and producing more forage and feed for the cattle. A con-
ventional farmer described their changing perspective on
cover crops in recent years: “We’re learning that it's so
important and normal for bacteria in the soil being fed all
winter. By leaving those roots in, particularly the growing
plants, it fixes a lot of nitrogen and increases the organic
matter in the soil. That’s what we’re trying to do with the
cover crops.”

Although beneficial, cover cropping was consistently de-
scribed as a labor-intensive endeavor that must be constantly
balanced with profitability. The timing of planting cover crops
presents a challenge, occurring immediately following a fall
harvest. Figuring out the “right” cover crop is also a challenge,
depending on what cash crop follows the cover crop. For
example, one farmer, for whom beans are their main cash
crop, described their disappointing realization that a winter
wheat cover crop was suppressing their bean yields. Another
farmer who tries to plant cover crops each winter season de-
tailed how difficult this process can be:

“We just didn’t get cover crops in behind our potatoes
and same thing with most of our bean fields. You’ve
gotta have your planting cover crops in a limited season
environment. You’ve gotta have your seed on site be-
fore you harvest your cash crop. You’ve gotta have the
seed in the drill and the tractor running when the com-
bine of the potato digger, or whatever, pulls out of the
field. Otherwise, you’re just putting yourself in a bind,
and you may just spend money on seed, and you don’t
get anything back. That's true if you’re planting cover

crops in July or August or September or November. And
the other thing, of course, is to choose the right species.”

Infrastructural updates, such as installing pivot irrigation
systems, can make managing and watering cover crops less
burdensome, especially compared to gravity-fed irrigation
systems. However, it does not eliminate the fact that cover
crops are “an extra step, more work, and another expense”—
a reality that continues to deter farmers from expanding their
cover cropping efforts in both the Magic Valley and in other
US agricultural regions (Roesch-McNally et al. 2018b). For
example, in response to an NRCS-proposed cover cropping
project, a board member from a conservation district meeting
expressed opposition to the project by describing cover crops
as weeds, saying, “The definition of a weed is the wrong plant
at the wrong time.”

3.2 Experimenting with and envisioning alternatives:
the imaginary

3.2.1 Experimenting

Farmer experimentation with new cropping practices and
landscape designs within agroecosystems has long been iden-
tified as a crucial step toward enhancing resilience of these
landscapes (Biggs et al. 2012). In the Magic Valley, experi-
mentation with new crops, rotations, and on-farm practices is
occurring but is not widespread. Most farmers follow their
standardized crop rotation patterns, largely because that
pattern has proven to be both successful and profitable
over several decades. This crop rotation pattern may be
adjusted season to season based on different market pres-
sures, soil quality, and labor availability, but, for the most
part, the crops and the objectives stay the same. Choosing
the right variety from season to season is a choice based on
the nexus of several factors: availability of seed, disease
tolerance, past experiences and the variety’s “track re-
cord,” expected weather patterns for the upcoming season,
“popularity on the market,” and ultimately, what is expect-
ed will turn the greatest profit. One non-organic farmer
described a philosophy that has guided their career for
decades: “When I took Agricultural Economics in college,
the professor said, ‘In farming, you always choose the right
job,” and he spelled out ‘right’ using dollar signs.” Thus,
given the importance of the market and its potential for
profit, the ability to experiment with new varieties was
described as a privilege. Another organic farmer stated,
“Very few of our acres do we just get to say, ‘Oh, let's
grow this variety.” No, most of it is market driven; the
markets call for a specific variety.” Such experimentation
was also described as a risk that needs to be balanced with
time and energy requirements because, even with a high
financial return, learning to cultivate and manage a new
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specialty crop may demand a “really high intensity of work
that makes my [a farmer’s] satisfaction disappear.”

While many older, non-organic farmers felt satisfied in
finding what works and sticking with it, several younger, or-
ganic famers expressed a direct desire to try new things on
their operation and push the boundaries of what is possible.
One organic farmer put it this way:

“I refer to this quote a lot of times: ‘If you always do
what you’ve always done, you’ll always get what
you’ve always got.” A lot of people are just happy to
get what they’ve always got. But we ask ourselves,
‘How can I get more out of this day? How can I get
more out of this field? How can we be more effective?
How can we push it and find out just how far we can
do?’ It’s the drive to get as much done as we possibly
can with what we’ve got... It’s like there’s an end goal
with what we want to achieve and accomplish, and if we
can get there faster by being a little more creative, then
golly, let’s go full throttle!”

This creativity was expressed in being willing to try un-
common cover crop mixes and entirely new crop rotations
without proven success by other farmers. Rationale for
employing such experimentation included the philosophy
that, “You don’t know what you don’t know,” as well as the
goal of trying to “disrupt the standardization and the predictive
cycles you might have for pests or nutrient deficiency.” Such
desire for change can be, in part, attributed to the ways in
which organic production systems often require a more agro-
ecological approach to limit external chemical inputs, and
organic markets often provide sufficient premiums to help
support these approaches (Lamine and Bellon 2009).

3.2.2 Envisioning beyond

When asked how they would diversify their farm if they could
do anything with unlimited resources (e.g., time, money, la-
bor), most farmers did not describe a desire to implement
diversified alternatives to their current operation. Ultimately,
they responded saying either they (1) would not change any-
thing about their operation or (2) would downsize to free up
more of their time, with the caveat that if they had not already
transitioned to pivot irrigation, they would do that because of
how much time and energy it saves them. These responses
were grounded in the need to grapple with their current reality,
rather than hope for another one. Farmers said they are “happy
where we are,” they “have all the ground we need,” and what
they’re currently doing “makes us a living and pays the bills
and the labor,” helping them navigate the volatility of agricul-
tural markets and land “right in the middle.” Their current
practices were attributed to decades of optimizing crop
choices, seed varieties, machinery, and rotation schedules, of
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which they were proud. One older, non-organic farmer ex-
plained how instead of diversifying their crop production, they
would raise fewer crops to free up more of their time and take
more vacations:

“I think reality being what it is, I don’t think that we
would want to raise any other crop. The beans are a lot
of trouble, and sometimes I wish we only raised hay. If I
continue to farm here, say in five years, and we decided
that we can make it financially just raising the hay and
the wheat, that’s what we’ll do... We are stuck on the
farm all summer long from sometime in April until
sometime in October. So, we’ve never taken a summer
vacation! If we weren’t raising beans, then we could
probably take a few more days off.”

In contrast, some farmers (only four of the 14 interviewed,
all of whom were organic) did describe—or imagine—alter-
native landscapes and farming systems that expanded from
their current ones. The farmers who described alternative
landscapes include building a demonstration farm in partner-
ship with the Nature Conservancy to showcase soil-building
practices (e.g., intercropping), as well as raising more
warm-weather cover crops to “bank more nutrients,” trying
out new cover crops, and adding new cash crops to their
rotations. With the ability to update irrigation equipment
and tractors, some wanted to expand more on current mar-
kets and add a whole new product to their operation (e.g.,
adding cheese-making on to an organic dairy operation). In
addition to wanting more time in the day to “go back to
squeezing in a run once a day,” a younger, organic farmer
imagined a farm that expanded its influence to have global
impacts:

“We have beliefs of more to this life than just eat, sleep,
drink and die; there’s more purpose to it. So, we’ve
talked about that all the time—to be a part of some-
thing bigger than just what we are. Our goal is to
create an operation that has outreaching impacts on
accomplishing good in parts of the world where they
don’t have that opportunity. It’s gonna take 30
years, maybe, to get there but...”

Through this process of imagining, these farmers revealed
the passion woven into their operation’s success and its future
potential. In describing the resources that they would want and
need to “juice up” their organic operation, one farmer even
exclaimed that they did not want to talk more about this be-
cause such wishful thinking was “dangerous” and, therein,
difficult.

The danger and difficulty of imagining alternatives for both
organic and non-organic farmers is likely rooted in hesitancy
to dream outside of present constraints and toward future
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landscapes, particularly because such imaginings are inextri-
cably linked to one’s own land use decisions and agency. In
this way, past and present experiences shape the possibilities
we can imagine (Mische 2009; Sullivan-Wiley and Teller
2020). While organic farmers exhibited more of a direct desire
and ability to experiment with alternative practices than non-
organic (as is consistent with organic farmers across the US
[Lyon et al. 2011] and beyond [Catalogna et al. 2018;
Kummer et al. 2017]), these desires cannot often be enacted.
Broadly, envisioning beyond farmers’ present reality is inher-
ently stifled by the dominant capitalist agricultural paradigm
in the US (Roux-Rosier et al. 2018; Rissing 2021), as well as
day-to-day logistical and economic challenges that make ag-
ricultural livelihoods difficult and exhausting.

3.2.3 Daily challenges and structural limitations

Imagining (and, thus, enacting) alternative diversification
strategies is constrained by the daily challenges and sociopo-
litical context within which farmers in the Magic Valley op-
erate. Generally, farmers have to make daily decisions with
great uncertainty and imperfect information as they balance
financial, familial, political, gendered, racialized, and other
dynamics (to name a few) with the physical demands of their
job (Jarosz 2011; McGuire et al. 2013; Valliant et al. 2017;
Eitzinger et al. 2018; Emerton and Snyder 2018; Findlater
etal. 2019; Leslie et al. 2019; Isbell et al. 2021). Beyond these
daily challenges, structural factors, such as financial assistance
programs, machinery development, or genetic crop breeding,
can “lock” farmers in to their current perspectives and prac-
tices, pushing alternative ways of farming and thinking farther
out of their current reality (Meynard et al. 2018; Magrini et al.
2018). We identify these sources of daily struggle and struc-
tural constraints to illuminate how they disincentivize and
limit farmers’ ability to envision alternative landscapes.

Performing daily on-farm labor was consistently cited as
one of the most difficult challenges of both managing their
current operations and enacting potential changes. In general,
the workload of farming is incredibly demanding, and duties
vary by season. One farmer described what a typical workday
is like for them during the summer season:

“Leave at four o’clock in the morning, check the water
with a flashlight before we have to go out, brand and
move cattle, come back in the dark, check the water
again, go to bed at midnight, get up again at 4 or 5
AM or earlier. It’s not that way year-round; we’re just
like any farmer that puts the effort in to manage.”

The workload, although seasonally variable, is a constant
pressure, making it difficult to get away for a rest or holiday. A
dairy farmer recollected a sentiment from their father: “The
cows do not know it’s your birthday. They do not know when

it’s Christmas. They do not know that it’s Thanksgiving. So, I
suggest you get out there and get your work done.’” Such
obligations can strain personal time and relationships and in-
herently limit the ability to take on more responsibilities by
increasing crop diversification or to begin imagining more
radical alternative pathways.

Moreover, maintaining a full-time and seasonal workforce
poses its own challenges to the ability to manage and diversify
their operations. Farmers asserted that retaining full-time em-
ployees is difficult because “they seem to come and go, and it
don’t matter what you’re paying them; it’s just the fact that
there’s too many other options out there.” Those who have
had a consistent full-time staff for several years considered
themselves “incredibly lucky.” For farmers relying on season-
al laborers, it is difficult to find laborers, pay them a living and
fair wage, and ensure that each person is properly trained. Of
this process, one farmer lamented, “It's a constant cycle of
retraining: every year we’re training new people and making
sure they understand, only to, when wintertime comes, to lay
them off.” Finding help locally is difficult and has led several
farmers to turn to the H-2A visa program for seasonal migrant
workers for the physically demanding “grunt labor” and other
specialty labor. Farmers who utilize the H-2A program spoke
highly of the work ethic and quality work from these migrant
workers. Several said that they get the same workers each
year, and those workers will bring their cousins and siblings;
some have had the same group of workers for roughly 30
years. However, this program is described as somewhat re-
strictive and difficult to keep up with because “they [the pro-
gram]| keep upping the wage”—a necessary requirement to
adequately value and protect migrant farmworkers’ knowl-
edge, dignity, and physical effort in a system that too often
has not done so (Minkoff-Zern and Sloat 2017; Klocker et al.
2020). One farmer described it as follows:

“We’re dictated on what we have to pay them. We have
to pay for their transportation, and meals, and hotels on
their way up from Mexico and on their way back, and
we have to provide them the housing. That was one
requirement that was a little hard to overcome. Being
able to find housing 1) in the housing market that we’re
in right now, and 2) that is affordable as well. That was
definitely a challenge, for sure.”

Often, the Spanish-English language barrier between
farm managers and workers adds to these difficulties, for
both farm managers and workers alike. Taken as a whole,
this consistent struggle of maintaing a labor force con-
strains farmers’ willingness to engage in more labor-
intensive practices, such as cover cropping and no-till,
and makes it difficult to seriously imagine the potential
for more deeply diversified production practices and agri-
cultural landscapes in this region.
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Beyond labor demands, reliance on federal subsidies and
crop insurance present barriers to diversification by incentiv-
izing only certain commodities on which farmers rely to be
competitive. Most farmers participate in federal subsidy pro-
grams, even if they wish they did not have to. The most fre-
quently used programs are the Price Loss Coverage (PLC) and
Agricultural Risk Coverage (ARC) programs that pay farmers
the difference when the actual revenue from a certain covered
commodity falls below the effective reference price or market
average price for that year; each commodity must be separate-
ly covered to receive these payments. The amount of money
received from these programs was consistently described as
“not a lot, but every little bit helps.” Another farmer said, “It’s
usually so small that I'm like, “Well, that’ll buy a pair of
socks.”” In contrast, the payment programs in response to
the COVID-19 pandemic were described as bigger than those
regular subsidies and much more helpful. Another farmer de-
scribed the impact of that support: “If we had not had that
COVID-related government assistance, we would not have
been able to make our payrolls this year because of crop fail-
ures, not because of COVID.” Farmers in the Magic Valley
expressed reluctance about taking advantage of these federal
subsidy programs and acknowledged feelings of guilt and
frustration regarding taking “free handouts” and “corporate
welfare.” Yet, without that assistance, they state that they
could not compete with other farmers, and it has been a “ne-
cessity over the eons of time—from the 1930s on up.”

Farmers described a mixed relationship with crop insur-
ance and its ability to mitigate risk for their operation.
Disaster, fire, and hail insurance are the most common, but
most have never (luckily) had to collect on them. Several
farmers have never needed to enroll in or rely on crop insur-
ance based on their farm’s microclimate and diversity of
crops, saying that southern Idaho “has the advantage over
the farmers in the Midwest: We raise a variety of crops...
some will be down and yet others will be up, so it makes a
good balance.” Several organic farmers described the crop
insurance programs negatively, stating they have yet to find
a good option to insure all their different crops. One described
it as follows:

“The payment wouldn’t cover all of our losses because
we can’t insure all of the beans because we grow stock
seed to comply with Idaho bean laws that can be planted
back here, but that stock seed can’t be insured. The crop
insurance program doesn’t work for diverse operations
in counties that don’t have good data sets for that crop.
It’s really designed to keep people on a treadmill, in my
opinion. Keep people on a treadmill of a few key crops
in areas where they’re traditionally grown.”

This lack of support and flexibility from crop insurance is a
theme that resounds through prior research studies, affirming
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the notion that it too often fails to mitigate maladaptive out-
comes (Miiller et al. 2017). This reality has driven the farmers
in the Magic Valley, for whom it provides limited support, to
work with other organizations as alternative risk mitigation
strategies, like the Nature Conservancy, that provide capital
and support to farmers to experiment with new diversification
practices.

Finally, market volatility and pressure to secure contracts
presents ongoing challenges to alternative diversification
strategies. Although “spreading out one’s eggs into different
baskets” on the crop market was identified as a desirable and
lucrative goal, the market prices of crops and commodities
largely dictate what farmers grow and, ultimately, special-
ize in. The volatility of these prices is consistently a con-
cern for dairy farmers and crop producers alike. The price
of wheat can change dramatically from one year to the
next, directly affecting how much corn they grow in com-
parison to the wheat. The price of milk often changes,
presenting a source of stress and instability, even month
to month. In some years, the premium for organic milk
can help ensure the investment to transition to organic is
profitable, but, in other years, it is just the opposite. In the
same way, the organic crop and commodity markets may
not be reliable enough to provide a profitable return with-
in the first few years of investment and transition, espe-
cially because “the market is smaller so it’s easier to
flood.” If there is not a market for certain crops, farmers
will likely not grow it. Thus, producing crops for which a
supply and demand market is not yet well-established puts
farmers at too high of a risk for investing money up front
that they may not earn back, on top of an already volatile
profit return.

Securing contracts (both formal and informal) for cash
crops is important for ensuring a profit from year to year.
These contracts are typically secured during the year prior to
cultivation, ideally before anything is in the ground, to help
plan how much land is dedicated to each crop. Sugar beets,
given that they are operated through a market-share co-
operative, have maintained stable pricing and profit
returns for several decades. Farmers cite this as one of
the most desirable cash crops: “When I say it’s been
consistent, I mean, I have a brother-in-law that grows
sugar beets, and he pretty much can pencil in the same
profit every year, year in and year out. Because of that,
[the costs] to purchase those shares have skyrocketed.”
Unlike sugar beets, potato prices can fluctuate dramati-
cally from year to year, and producers are relatively
powerless in negotiating with a relatively consolidated
processing sector. This volatility is, in part, buffered by
maintaining a diversity of potato varieties that can secure
contracts across different companies. The ability to se-
cure formal contracts was described as desirable and an
ongoing process of maintaining good relationships with
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vendors and representatives. Nonetheless, some prefer
informal agreements in place of formal contracts to gain
more flexibility and access to fair deals:

“Well, these efforts are really based on relationships,
whether you have a contract or not. A contract is some-
times only as good as the people behind it, and so it
doesn’t really matter in many cases. There’s just a lot
of trust involved in a lot of these operations. If you have
dairy customers and dairy partners who you’ve grown
forward for over a long time, you know what to expect
from them: you know when you can get paid or you
know they’re willing to work with you (or you’re will-
ing to work with them if they’re behind on payment or
something). Whereas if you had a contract, you might
not have that flexibility.”

Every farmer described the need to adapt to market pres-
sures and the status of their contracts every year to be able to
turn a profit. The necessity to keep up with market demand
dictates what farmers can (and will) do on their operation. This
narrative of market limitation reverberates across the US, spe-
cifically in the Corn Belt where “corn is king” (Roesch-
McNally et al. 2018a, pp. 211-212), making production of
alternative crops outside the corn-soy (and occasionally
wheat) rotation seem largely unviable. These limitations make
it intrinsically difficult for farmers to “think outside the box™
to imagine more radical departures from their current crop
mixes or even push back against local and regional production
norms (the diversification present). In this way, political, eco-
nomic, and cultural feedbacks construct narrow expectations
for what is required to achieve profitability and also create
established ideas of what makes them a “good farmer” to their
neighbors and community (McGuire et al. 2013; Lavoie and
Wardropper 2021).

4 Conclusions

This research contributes several important findings toward
understanding barriers and bridges to crop diversification
and, ultimately, agroecological transformation. Given that
the Magic Valley is a region characterized by quantitatively
agriculturally diverse landscapes as compared to the rest of the
US, we expected, through a qualitative approach, to gain a
deeper understanding of how farmers are able to achieve cur-
rent levels of crop diversity and to find a model for how to
imagine transitions toward diversification. We did find that
farmers have established a regionally diversified landscape
relying primarily on temporal diversification strategies—
crop rotations and cover cropping. Interestingly, this diverse
landscape has been supported by the presence of industrial
food processing facilities and buyers in the area which provide

stable prices and the availability of contracts for primary cash
Crops.

However, we did not find evidence that these temporal
diversification strategies are paired with other spatial diversi-
fication strategies (e.g., intercropping or non-crop habitats) to
be representative of an agroecological approach. We also
found mixed evidence of farmers experimenting with
and imagining alternatives to current strategies, suggest-
ing that different forms of agricultural diversification is
possible, but most farmers pointed to daily logistical
challenges and structural market realities that make diversifi-
cation changes not only difficult but unlikely and even “dan-
gerous” to explore. Most farmers did not express an intrinsic
interest in or desire to extend their current strategies to en-
compass a new, more diversified reality. Crop diversification
was done to maintain balance to their operation and ensure
they were competitive in crop markets, but not seen as a
normative good or something they were necessarily aiming
toward.

By using qualitative methods in this study to contextualize
and interrogate the quantification of crop diversity from prior
studies (Burchfield et al. 2019; Aramburu Merlos and
Hijmans 2020), we find that the implementation of certain
crop diversification strategies within a landscape—and lo-
cating places and farmers currently engaged in strategies
of diversified cropping—does not inherently promote or
enact agroecological transformation. In the ways that ag-
roecology cannot be reduced to a set of practices, the
accumulation of crop diversification practices across a
landscape may not inherently lead to pathways of sustain-
able change. While crop diversification in and of itself is
still likely to boost ecological benefits, the prevalence of
temporal diversification strategies in the Magic Valley
reflects the regional normalization of crops and their eco-
nomically proven—successful rotations rather than an ac-
tive and intentional process of diversification that
decenters profit and markets centers agroecological
“metamorphosis”. Such normalization of specific crop ro-
tations and practices may even limit future diversification
innovations, “locking out” (as opposed to locking in) ag-
roecological alternatives (Boulestreau et al. 2021). Thus,
the work of scaling agroecology must go beyond field
boundaries toward paradigmatic shifts.

The agricultural imaginaries of the farmers in this study
reflect a reality that is physically and emotionally demanding,
as well as structurally constrained. Political agroecology
posits that transformation can occur when profit and “the
market” are decentered (Anderson et al. 2019), but
farmers’ present realities must value such factors to main-
tain their livelihoods. Moreover, the imagination of future,
“abundant” landscapes reflects dominant social values and
paradigms at present (Sullivan-Wiley and Teller 2020).
This means that farmers are not simply reluctant to
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enacting and envisioning alternative strategies but also re-
petitively disincentivized to do so through federal policies
(like commodity subsidies and crop insurance) that fail to
reward diversification, as well as the daily physical and
emotional demands of farming. In this sense, we find that
transformational imaginaries are constrained by current
structural conditions (Schmook et al. 2022). For agroeco-
logical transformation to take place, the realities of who is
farming and why they make the choices they make must be
centered as much as how they farm. Furthermore, while
structural market forces have traditionally discouraged
agricultural diversification, changing consumer prefer-
ences may push for more sustainable food and valuation
of ecosystem services along the food chain. Future work
with other supply chain actors and across different US
regions could provide important insights into the poten-
tial power of consumers, processors, and distributors in
providing economic rewards to producers who utilize di-
versified rotations. Building and supporting realistic
pathways of change requires a reckoning with the
often-indomitable challenges associated with farming
and rural livelihoods and a broader social, political, and
economic reimagining of what is desirable and, ultimate-
ly, possible.

Supplementary Information The online version contains supplementary
material available at https://doi.org/10.1007/s13593-022-00833-0.

Acknowledgements We would like to acknowledge, first and foremost,
the farmers and participants in this study that took time out of their
intensely busy schedules to chat with us and share their stories; what a
gift. We also thank Britta L. Schumacher for her assistance in conducting
and reflecting on interviews in 2019, as well as Dr. Matt Yost for helping
us connect with farmers in the Magic Valley. Finally, we thank Drs.
Roslynn Brain McCann and Andrea Rissing for feedback on the inter-
view questionnaire.

Authors’ contributions Conceptualization, K.S., E.K.B., and C.R.; meth-
odology, K.S., EK.B., C.R., and D.J.S.; validation, K.S., and R.J.; formal
analysis, K.S., and R.J.; investigation, K.S.; resources, K.S., and R.J.;
data curation, K.S., and R.J.; writing—original draft preparation, K.S.,
E.K.B., C.R.; writing—review and editing, K.S., EK.B., CR., DJ.S.,
and R.J.; visualization, K.S.; supervision, K.S., E.K.B., C.R., and
D.J.S.; project administration, K.S., E.K.B., and C.R.; and funding acqui-
sition, K.S., and E.K.B.

Funding This research was supported, in part, by USU’s Climate
Adaptation Science Program through the National Science Foundation
under Grant No.1633756 and USU’s Presidential Doctoral Research
Fellowship. This work was also supported, in part, by US Department
of Agriculture National Institute of Food and Agriculture grant number
2020-67019-31157. Any opinions, findings, conclusions or recommen-
dations expressed in this publication are those of the authors and do not
necessarily reflect the view of the US Department of Agriculture.

Data availability The datasets generated and analyzed during the current
study are not publicly available due to risk of the loss of anonymity of its

INRAZ

@ Springer

participants, but they are available in their de-identified form from the
corresponding author on reasonable request.

Code availability The codebook used to analyze datasets for this study is
provided in Supplemental Information (SI Table 1). The coded datasets
are not publicly available due to risk of loss of anonymity of participants.

Declarations

Conflict of interest The authors declare no competing interests

Ethics approval This study was reviewed and granted exemption by
Utah State University’s IRB office under protocol #11601 given that it
posed minimal risk to participants with justifiable benefit.

Consent to participate Informed consent was obtained from all individ-
ual participants included in the study.

Consent for publication The authors affirm that human research partic-
ipants provided informed consent for publication given that their identi-
ties remained anonymous.

References

Abson DJ, Fraser ED, Benton TG (2013) Landscape diversity and the
resilience of agricultural returns: a portfolio analysis of land-use
patterns and economic returns from lowland agriculture. Agric
Food Secur 2:2. https://doi.org/10.1186/2048-7010-2-2

Aguilar J, Gramig GG, Hendrickson JR, Archer DW, Forcella F, Liebig
MA (2015) Crop species diversity changes in the United States:
1978-2012. PLoS One 10:¢0136580. https://doi.org/10.1371/
journal.pone.0136580

Aizen MA, Aguiar S, Biesmeijer JC, Garibaldi LA, Inouye DW, Jung C,
Martins DJ, Medel R, Morales CL, Ngo H, Pauw A, Paxton RJ,
Séez A, Seymour CL (2019) Global agricultural productivity is
threatened by increasing pollinator dependence without a parallel
increase in crop diversification. Glob Chang Biol 25:3516-3527.
https://doi.org/10.1111/gcb.14736

Albiston D (2006) The valley’s sweet history. Herald Journal News.
https://www.hjnews.com/news/the-valley-s-sweethistory/article
d47b7b5a-01c7-51b9-ad85-c25611 1£3b56.html.

Albizua A, Williams A, Hedlund K, Pascual U (2015) Crop rotations
including ley and manure can promote ecosystem services in con-
ventional farming systems. Appl Soil Ecol 95:54—61. https://doi.org/
10.1016/j.aps0il.2015.06.003

Altieri MA, Nicholls CI, Henao A, Lana MA (2015) Agroecology and the
design of climate change-resilient farming systems. Agron Sustain
Dev 35:869-890. https://doi.org/10.1007/s13593-015-0285-2

Anderson CR, Bruil J, Chappell MJ, Kiss C, Pimbert MP (2019) From
transition to domains of transformation: getting to sustainable and
just food systems through agroecology. Sustainability 11:5272.
https://doi.org/10.3390/sul 1195272

Aramburu Merlos F, Hijmans RJ (2020) The scale dependency of spatial
crop species diversity and its relation to temporal diversity. Proc
Natl Acad Sci USA 117:26176-26182. https://doi.org/10.1073/
pnas.2011702117

Arrington LJ (1956) Transition to the modern era: 1880-1910. In: Ricks
JE, Cooley EL (eds) The history of a valley: Cache Valley, Utah-
Idaho. Deseret News Publishing Company, Salt Lake City

Auch RF, Xian G, Laingen CR, Sayler KL, Reker RR (2018) Human
drivers, biophysical changes, and climatic variation affecting


https://doi.org/10.1007/s13593-022-00833-0
https://doi.org/10.1186/2048-7010-2-2
https://doi.org/10.1371/journal.pone.0136580
https://doi.org/10.1371/journal.pone.0136580
https://doi.org/10.1111/gcb.14736
https://www.hjnews.com/news/the-valley-s-sweethistory/article_d47b7b5a-01c7-51b9-ad85-c256f11f3b56.html
https://www.hjnews.com/news/the-valley-s-sweethistory/article_d47b7b5a-01c7-51b9-ad85-c256f11f3b56.html
https://doi.org/10.1016/j.apsoil.2015.06.003
https://doi.org/10.1016/j.apsoil.2015.06.003
https://doi.org/10.3390/su11195272
https://doi.org/10.1073/pnas.2011702117
https://doi.org/10.1073/pnas.2011702117

Crop diversification in Idaho’s Magic Valley: the present and the imaginary

Page 13 of 16 99

contemporary cropping proportions in the northern prairie of the
U.S. J Land Use Sci 13:32-58. https://doi.org/10.1080/1747423X.
2017.1413433

Baines J (2015) Fuel, feed and the corporate restructuring of the food
regime. J Peasant Stud 42:295-321. https://doi.org/10.1080/
03066150.2014.970534

Bell LW, Moore AD, Kirkegaard JA (2014) Evolution in crop-livestock
integration systems that improve farm productivity and environmen-
tal performance in Australia. Eur J Agron 57:10-20. https://doi.org/
10.1016/j.¢ja.2013.04.007

Berendsen RL, Pieterse CMJ, Bakker PAHM (2012) The rhizosphere
microbiome and plant health. Trends Plant Sci 17:478-486.
https://doi.org/10.1016/j.tplants.2012.04.001

Biggs R, Schliiter M, Biggs D, Bohensky EL, BumnSilver S, Cundill G,
Dakos V, Daw TM, Evans LS, Kotschy K, Leitch AM, Meek C,
Quinlan A, Raudsepp-Hearne C, Robards MD, Schoon ML, Schultz
L, West PC (2012) Toward principles for enhancing the resilience of
ecosystem services. Annu Rev Environ Resour 37:421-448. https://
doi.org/10.1146/annurev-environ-051211-123836

Bommarco R, Kleijn D, Potts SG (2013) Ecological intensification:
harnessing ecosystem services for food security. Trends Ecol Evol
28:230-238. https://doi.org/10.1016/j.tree.2012.10.012

Bonaudo T, Bendahan AB, Sabatier R, Ryschawy J, Bellon S, Leger F,
Magda D, Tichit M (2014) Agroecological principles for the rede-
sign of integrated crop-livestock systems. Eur J Agron 57:43-51.
https://doi.org/10.1016/j.€ja.2013.09.010

Boulestreau Y, Casagrande M, Navarrete M (2021) Analyzing barriers
and levers for practice change: a new framework applied to vegeta-
bles’ soil pest management. Agron Sustain Dev 41:44. https://doi.
org/10.1007/s13593-021-00700-4

Brown PW, Schulte LA (2011) Agricultural landscape change (1937—
2002) in three townships in Iowa, USA. Landsc Urban Plan 100:
202-212. https://doi.org/10.1016/j.1landurbplan.2010.12.007

Burchfield EK, Nelson KS (2021) Agricultural yield geographies in the
United States. Environ Res Lett 16. https://doi.org/10.1088/1748-
9326/abe88d

Burchfield EK, Nelson KS, Spangler K (2019) The impact of agricultural
landscape diversification on U.S. crop production. Agric Ecosyst
Environ 285:106615. https://doi.org/10.1016/j.agee.2019.106615

Catalogna M, Dubois M, Navarrete M (2018) Diversity of experimenta-
tion by farmers engaged in agroecology. Agron Sustain Dev 2018:
38-50. https://doi.org/10.1007/s13593-018-0526-2

Chaplin-Kramer R, O’Rourke ME, Blitzer EJ, Kremen C (2011) A meta-
analysis of crop pest and natural enemy response to landscape com-
plexity: pest and natural enemy response to landscape complexity.
Ecol 14:922-932. https://doi.org/10.1111/.1461-0248.2011.01642.
X

Clapp J (2021) Explaining growing glyphosate use: the political economy
of herbicide-dependent agriculture. Glob Environ Chang 67:
102239. https://doi.org/10.1016/j.gloenvcha.2021.102239

Collard R-C, Dempsey J, Sundberg J (2015) A manifesto for abundant
futures. Ann Assoc Am Geogr 105:10

Costa SEVGA, Souza ED, Anghinoni I, Carvalho PCF, Martins AP,
Kunrath TR, Cecagno D, Balerini F (2014) Impact of an integrated
no-till crop—livestock system on phosphorus distribution, availabil-
ity and stock. Agric Ecosyst Environ 190:43-51. https://doi.org/10.
1016/j.agee.2013.12.001

Cradock-Henry NA (2021) Linking the social, economic, and agroeco-
logical: a resilience framework for dairy farming. Ecol Soc 26:art3.
https://doi.org/10.5751/ES-12122-260103

Cross JA (2006) Restructuring America’s dairy farms. Geogr Rev 96:1—
23. https://doi.org/10.1111/.1931-0846.2006.tb00385.x

Dainese M, Martin EA, Aizen MA, Albrecht M, Bartomeus I, Bommarco
R, Carvalheiro LG, Chaplin-Kramer R, Gagic V, Garibaldi LA,
Ghazoul J, Grab H, Jonsson M, Karp DS, Kennedy CM, Kleijn D,
Kremen C, Landis DA, Letourneau DK et al (2019) A global

synthesis reveals biodiversity-mediated benefits for crop production.
Sci Adv 5:14

Daryanto S, Fu B, Zhao W, Wang S, Jacinthe PA, Wang L (2020)
Ecosystem service provision of grain legume and cereal
intercropping in Africa. Agric Syst 178:102761. https://doi.org/10.
1016/j.agsy.2019.102761

Davis AS, Hill JD, Chase CA, Johanns AM, Liebman M (2012)
Increasing cropping system diversity balances productivity, profit-
ability and environmental health. PLoS One 7:¢47149. https://doi.
org/10.1371/journal.pone.0047149

Delgado JA, Berry JA (2008) Advances in precision conservation. Adv
Agron 2008:1-44. https://doi.org/10.1016/S0065-2113(08)00201-0

Di Falco S, Perrings C (2005) Crop biodiversity, risk management and
the implications of agricultural assistance. Ecol Econ 55:459-466.
https://doi.org/10.1016/j.ecolecon.2004.12.005

Driver F (2005) Imaginative geographies. In: Cloke P, Crang P, Goodwin
M (eds) Introducing human geographies, 2nd edn. Routledge, New
York, pp 144-155

Dumont AM, Wartenberg AC, Baret PV (2021) Bridging the gap be-
tween the agroecological ideal and its implementation into practice.
A review. Agron Sustain Dev 41:32. https://doi.org/10.1007/
$13593-021-00666-3

Eitzinger A, Binder CR, Meyer MA (2018) Risk perception and decision-
making: do farmers consider risks from climate change? Clim
Chang 151:507-524. https://doi.org/10.1007/s10584-018-2320-1

Emerton L, Snyder KA (2018) Rethinking sustainable land management
planning: understanding the social and economic drivers of farmer
decision-making in Africa. Land Use Policy 79:684-694. https://
doi.org/10.1016/j.landusepol.2018.08.04 1

Findlater KM, Satterfield T, Kandlikar M (2019) Farmers’ risk-based
decision making under pervasive uncertainty: cognitive thresholds
and hazy hedging. Risk Anal 39:1755-1770. https://doi.org/10.
1111/risa.13290

Franzluebbers AJ, Stuedemann JA (2014) Crop and cattle production
responses to tillage and cover crop management in an integrated
crop—livestock system in the southeastern USA. Eur J Agron 57:
62-70. https://doi.org/10.1016/j.eja.2013.05.009

Gaudin ACM, Tolhurst TN, Ker AP, Janovicek K, Tortora C, Martin RC,
Deen W (2015) Increasing crop diversity mitigates weather varia-
tions and improves yield stability. PLoS One 10:e0113261. https://
doi.org/10.1371/journal.pone.0113261

Ghimire R, Machado S, Bista P (2018) Decline in soil organic carbon and
nitrogen limits yield in wheat-fallow systems. Plant Soil 422:423—
435. https://doi.org/10.1007/s11104-017-3470-z

Gonzalez De Molina M (2013) Agroecology and politics. how to get
sustainability? About the necessity for a political agroecology.
Agroecol Sustain Food Syst 37:16

Gonzalez de Molina M, Petersen PF, Pefia FG, Caporal FR (2019)
Political agroecology: advancing the transition to sustainable food
systems. CRC Press, Boca Raton

Guest G, Bunce A, Johnson L (2006) How many interviews are enough?:
An experiment with data saturation and variability. Field Methods
18:59-82. https://doi.org/10.1177/1525822X05279903

Guest G, Namey E, Chen M (2020) A simple method to assess and report
thematic saturation in qualitative research. PLoS One 15:¢0232076.
https://doi.org/10.1371/journal.pone.0232076

Guzman A, Chase M, Kremen C (2019) On-farm diversification in an
agriculturally-dominated landscape positively influences specialist
pollinators. Front Sustain Food Syst 3:87. https://doi.org/10.3389/
fsufs.2019.00087

Harlan JR (1975) Our vanishing genetic resources. Science 188:617-621.
https://doi.org/10.1126/science.188.4188.617

Hass AL, Kormann UG, Tscharntke T, Clough Y, Baillod AB, Sirami C,
Fahrig L, Martin JL, Baudry J, Bertrand C, Bosch J, Brotons L,
Burel F, Georges R, Giralt D, Marcos-Garcia MA, Ricarte A,
Siriwardena G, Batary P (2018) Landscape configurational

INRAD 4 springe


https://doi.org/10.1080/1747423X.2017.1413433
https://doi.org/10.1080/1747423X.2017.1413433
https://doi.org/10.1080/03066150.2014.970534
https://doi.org/10.1080/03066150.2014.970534
https://doi.org/10.1016/j.eja.2013.04.007
https://doi.org/10.1016/j.eja.2013.04.007
https://doi.org/10.1016/j.tplants.2012.04.001
https://doi.org/10.1146/annurev-environ-051211-123836
https://doi.org/10.1146/annurev-environ-051211-123836
https://doi.org/10.1016/j.tree.2012.10.012
https://doi.org/10.1016/j.eja.2013.09.010
https://doi.org/10.1007/s13593-021-00700-4
https://doi.org/10.1007/s13593-021-00700-4
https://doi.org/10.1016/j.landurbplan.2010.12.007
https://doi.org/10.1088/1748-9326/abe88d
https://doi.org/10.1088/1748-9326/abe88d
https://doi.org/10.1016/j.agee.2019.106615
https://doi.org/10.1007/s13593-018-0526-2
https://doi.org/10.1111/j.1461-0248.2011.01642.x
https://doi.org/10.1111/j.1461-0248.2011.01642.x
https://doi.org/10.1016/j.gloenvcha.2021.102239
https://doi.org/10.1016/j.agee.2013.12.001
https://doi.org/10.1016/j.agee.2013.12.001
https://doi.org/10.5751/ES-12122-260103
https://doi.org/10.1111/j.1931-0846.2006.tb00385.x
https://doi.org/10.1016/j.agsy.2019.102761
https://doi.org/10.1016/j.agsy.2019.102761
https://doi.org/10.1371/journal.pone.0047149
https://doi.org/10.1371/journal.pone.0047149
https://doi.org/10.1016/S0065-2113(08)00201-0
https://doi.org/10.1016/j.ecolecon.2004.12.005
https://doi.org/10.1007/s13593-021-00666-3
https://doi.org/10.1007/s13593-021-00666-3
https://doi.org/10.1007/s10584-018-2320-1
https://doi.org/10.1016/j.landusepol.2018.08.041
https://doi.org/10.1016/j.landusepol.2018.08.041
https://doi.org/10.1111/risa.13290
https://doi.org/10.1111/risa.13290
https://doi.org/10.1016/j.eja.2013.05.009
https://doi.org/10.1371/journal.pone.0113261
https://doi.org/10.1371/journal.pone.0113261
https://doi.org/10.1007/s11104-017-3470-z
https://doi.org/10.1177/1525822X05279903
https://doi.org/10.1371/journal.pone.0232076
https://doi.org/10.3389/fsufs.2019.00087
https://doi.org/10.3389/fsufs.2019.00087
https://doi.org/10.1126/science.188.4188.617

99 Page 14 of 16

K. Spangler et al.

heterogeneity by small-scale agriculture, not crop diversity, main-
tains pollinators and plant reproduction in western Europe. Proc R
Soc B 285:20172242. https://doi.org/10.1098/rspb.2017.2242

Heal G, Walker B, Levin S, Arrow K, Dasgupta P, Daily G, Ehrlich P,
Maler KG, Kautsky N, Lubchenco J, Schneider S, Starrett D (2004)
Genetic diversity and interdependent crop choices in agriculture.
Resour Energy Econ 26:175-184. https://doi.org/10.1016/j.
reseneeco.2003.11.006

Hines S, Packham J, Wilmore C, Taylor G (2018) Contribution of agri-
business to the Magic Valley economy, 2013. University of Idaho

Horst M, Marion A (2019) Racial, ethnic and gender inequities in farm-
land ownership and farming in the U.S. Agric Hum Values 36:1-16.
https://doi.org/10.1007/s10460-018-9883-3

Hufnagel J, Reckling M, Ewert F (2020) Diverse approaches to crop
diversification in agricultural research. A review. Agron Sustain
Dev 40:14. https://doi.org/10.1007/s13593-020-00617-4

Isbell C, Tobin D, Reynolds T (2021) Motivations for maintaining crop
diversity: evidence from Vermont’s seed systems. Ecol Econ 189:
107138. https://doi.org/10.1016/j.ecolecon.2021.107138

Jackson-Smith D, Gillespie GW (2005) Impacts of farm structural change
on farmers’ social ties. Soc Nat Resour 18:215-240. https://doi.org/
10.1080/08941920590908042

Jarosz L (2011) Nourishing women: toward a feminist political ecology
of community supported agriculture in the United States. Gend
Place 18:307-326. https://doi.org/10.1080/0966369X.2011.565871

Kleijn D, Rundlof M, Scheper J, Smith HG, Tscharntke T (2011) Does
conservation on farmland contribute to halting the biodiversity de-
cline? Trends Ecol Evol 26:474—481. https://doi.org/10.1016/j.tree.
2011.05.009

Klocker N, Dun O, Head L, Gopal A (2020) Exploring migrants’ knowl-
edge and skill in seasonal farm work: more than labouring bodies.
Agric Hum Values 37:463-478. https://doi.org/10.1007/s10460-
019-10001-y

Kremen C, Iles A, Bacon C (2012) Diversified farming systems: an ag-
roecological, systems-based alternative to modern industrial agricul-
ture. Ecol Soc 17. https://doi.org/10.5751/ES-05103-170444

Kremen C, Merenlender AM (2018) Landscapes that work for biodiver-
sity and people. Science 362:eaau6020. https://doi.org/10.1126/
science.aau6020

Kremen C, Miles A (2012) Ecosystem services in biologically diversified
versus conventional farming systems: benefits, externalities, and
trade-offs. Ecol Soc 17. https://doi.org/10.5751/ES-05035-170440

Kummer S, Leitgeb F, Vogl CR (2017) Farmers’ own research: organic
farmers’ experiments in Austria and implications for agricultural
innovation systems. Sustain Agric Res 6:103—119. https://doi.org/
10.5539/sar.v6nlpl103

Lamine C, Bellon S (2009) Conversion to organic farming: a multidimen-
sional research object at the crossroads of agricultural and social
sciences. A review. Agron Sustain Dev 29:97—112. https://doi.org/
10.1051/agro:2008007

Landis DA (2017) Designing agricultural landscapes for biodiversity-
based ecosystem services. Basic Appl Ecol 18:1-12. https://doi.
org/10.1016/j.baae.2016.07.005

Lavoie A, Wardropper CB (2021) Engagement with conservation tillage
shaped by “good farmer” identity. Agric Hum Values 38:975-985.
https://doi.org/10.1007/s10460-021-10205-1

Leslie IS, Wypler J, Bell MM (2019) Relational agriculture: gender,
sexuality, and sustainability in U.S. farming. Soc Nat Resour 32:
853-874. https://doi.org/10.1080/08941920.2019.1610626

Leytem AB, Williams P, Zuidema S, Martinez A, Chong YL, Vincent A,
Vincent A, Cronan D, Kliskey A, Wulfhorst JD, Alessa L,
Bjorneberg D (2021) Cycling phosphorus and nitrogen through
cropping systems in an intensive dairy production region.
Agronomy 11:1005. https://doi.org/10.3390/agronomy 11051005

Li M, Peterson CA, Tautges NE, Scow KM, Gaudin ACM (2019) Yields
and resilience outcomes of organic, cover crop, and conventional

INRAZ

@ Springer

practices in a Mediterranean climate. Sci Rep 9:12283. https://doi.
org/10.1038/s41598-019-48747-4

Lyon A, Bell MA, Gratton C, Jackson R (2011) Farming without a recipe:
Wisonsin graziers and new directions for agricultural science. J
Rural Stud 27:384-393. https://doi.org/10.1016/j.jrurstud.2011.04.
002

Maas B, Fabian Y, Kross SM, Richter A (2021) Divergent farmer and
scientist perceptions of agricultural biodiversity, ecosystem services
and decision-making. Biol Conserv 256:109065. https://doi.org/10.
1016/j.biocon.2021.109065

Magrini M-B, Anton M, Chardigny J-M, Duc G, Duru M, Jeuffroy MH,
Meynard JM, Micard V, Walrand S (2018) Pulses for sustainability:
breaking agriculture and food sectors out of lock-in. Front Sustain
Food Syst 2:64. https://doi.org/10.3389/fsufs.2018.00064

Manns HR, Martin RC (2018) Cropping system yield stability in re-
sponse to plant diversity and soil organic carbon in temperate.
Agroecol Sustain Food Syst 42:28

Massawe F, Mayes S, Cheng A (2016) Crop diversity: an unexploited
treasure trove for food security. Trends Plant Sci 21:365-368.
https://doi.org/10.1016/j.tplants.2016.02.006

Matsushita K, Yamane F, Asano K (2016) Linkage between crop diver-
sity and agro-ecosystem resilience: nonmonotonic agricultural re-
sponse under alternate regimes. Ecol Econ 126:23-31. https:/doi.
org/10.1016/j.ecolecon.2016.03.006

McDaniel MD, Tiemann LK, Grandy AS (2014) Does agricultural crop
diversity enhance soil microbial biomass and organic matter dynam-
ics? A meta-analysis. Ecol Appl 24:560-570. https://doi.org/10.
1890/13-0616.1

McGuire J, Morton LW, Cast AD (2013) Reconstructing the good farmer
identity: shifts in farmer identities and farm management practices to
improve water quality. Agric Hum Values 30:57-69. https://doi.org/
10.1007/s10460-012-9381-y

Mead R, Wiley R (1980) The concept of a “Land Equivalent Ratio” and
advantages in yields from intercropping. Exp Agric 16:217-228.
https://doi.org/10.1017/S0014479700010978

Meehan TD, Werling BP, Landis DA, Gratton C (2011) Agricultural
landscape simplification and insecticide use in the Midwestern
United States. Proc Natl Acad Sci 108:11500—11505. https://doi.
org/10.1073/pnas.1100751108

Mertz C, Welk R (2018) 2018 Idaho Annual Statistics Bulletin. USDA
NASS Northwest Regional Field Office

Meynard J-M, Charrier F, Fares M et al (2018) Socio-technical lock-in
hinders crop diversification in France. Agron Sustain Dev 38:54.
https://doi.org/10.1007/s13593-018-0535-1

Minkoff-Zern L-A, Sloat S (2017) A new era of civil rights? Latino
immigrant farmers and exclusion at the United States Department
of Agriculture. Agric Hum Values 34:631-643. https://doi.org/10.
1007/510460-016-9756-6

Mische A (2009) Projects and possibilities: researching futures in action.
Sociol Forum 24:694-704. https://doi.org/10.1111/j.1573-7861.
2009.01127.x

Miiller B, Johnson L, Kreuer D (2017) Maladaptive outcomes of climate
insurance in agriculture. Glob Environ Chang 46:23-33. https://doi.
org/10.1016/j.gloenvcha.2017.06.010

Myers P, McIntosh CS, Patterson PE et al (2008) Optimal crop rotation of
Idaho potatoes. Am J Potato Res 85:183—197. https://doi.org/10.
1007/s12230-008-9026-2

Nassauer JI (2010) Rural landscape change as a product of US federal
policy. In: Primdahl J, Swaffield S (eds) Globalisation and agricul-
tural landscapes. Cambridge University Press, Cambridge, pp 185—
200

Nelson KS, Burchfield EK (2021) Landscape complexity and US crop
production. Nat Food 2:330-338

Nightingale AJ, Eriksen S, Taylor M, Forsyth T, Pelling M, Newsham A,
Boyd E, Brown K, Harvey B, Jones L, Bezner Kerr R, Mehta L,
Naess LO, Ockwell D, Scoones I, Tanner T, Whitfield S (2020)


https://doi.org/10.1098/rspb.2017.2242
https://doi.org/10.1016/j.reseneeco.2003.11.006
https://doi.org/10.1016/j.reseneeco.2003.11.006
https://doi.org/10.1007/s10460-018-9883-3
https://doi.org/10.1007/s13593-020-00617-4
https://doi.org/10.1016/j.ecolecon.2021.107138
https://doi.org/10.1080/08941920590908042
https://doi.org/10.1080/08941920590908042
https://doi.org/10.1080/0966369X.2011.565871
https://doi.org/10.1016/j.tree.2011.05.009
https://doi.org/10.1016/j.tree.2011.05.009
https://doi.org/10.1007/s10460-019-10001-y
https://doi.org/10.1007/s10460-019-10001-y
https://doi.org/10.5751/ES-05103-170444
https://doi.org/10.1126/science.aau6020
https://doi.org/10.1126/science.aau6020
https://doi.org/10.5751/ES-05035-170440
https://doi.org/10.5539/sar.v6n1p103
https://doi.org/10.5539/sar.v6n1p103
https://doi.org/10.1051/agro:2008007
https://doi.org/10.1051/agro:2008007
https://doi.org/10.1016/j.baae.2016.07.005
https://doi.org/10.1016/j.baae.2016.07.005
https://doi.org/10.1007/s10460-021-10205-1
https://doi.org/10.1080/08941920.2019.1610626
https://doi.org/10.3390/agronomy11051005
https://doi.org/10.1038/s41598-019-48747-4
https://doi.org/10.1038/s41598-019-48747-4
https://doi.org/10.1016/j.jrurstud.2011.04.002
https://doi.org/10.1016/j.jrurstud.2011.04.002
https://doi.org/10.1016/j.biocon.2021.109065
https://doi.org/10.1016/j.biocon.2021.109065
https://doi.org/10.3389/fsufs.2018.00064
https://doi.org/10.1016/j.tplants.2016.02.006
https://doi.org/10.1016/j.ecolecon.2016.03.006
https://doi.org/10.1016/j.ecolecon.2016.03.006
https://doi.org/10.1890/13-0616.1
https://doi.org/10.1890/13-0616.1
https://doi.org/10.1007/s10460-012-9381-y
https://doi.org/10.1007/s10460-012-9381-y
https://doi.org/10.1017/S0014479700010978
https://doi.org/10.1073/pnas.1100751108
https://doi.org/10.1073/pnas.1100751108
https://doi.org/10.1007/s13593-018-0535-1
https://doi.org/10.1007/s10460-016-9756-6
https://doi.org/10.1007/s10460-016-9756-6
https://doi.org/10.1111/j.1573-7861.2009.01127.x
https://doi.org/10.1111/j.1573-7861.2009.01127.x
https://doi.org/10.1016/j.gloenvcha.2017.06.010
https://doi.org/10.1016/j.gloenvcha.2017.06.010
https://doi.org/10.1007/s12230-008-9026-2
https://doi.org/10.1007/s12230-008-9026-2

Crop diversification in Idaho’s Magic Valley: the present and the imaginary

Page 150f 16 99

Beyond technical fixes: climate solutions and the great derange-
ment. Clim Dev 12:343-352. https://doi.org/10.1080/17565529.
2019.1624495

Nowell LS, Norris JM, White DE, Moules NJ (2017) Thematic analysis:
striving to meet the trustworthiness criteria. Int J Qual Methods 16:
160940691773384. https://doi.org/10.1177/1609406917733847

Petersen-Rockney M, Baur P, Guzman A, Bender SF, Calo A, Castillo F,
de Master K, Dumont A, Esquivel K, Kremen C, LaChance J,
Mooshammer M, Ory J, Price MJ, Socolar Y, Stanley P, Iles A,
Bowles T (2021) Narrow and brittle or broad and nimble?
Comparing adaptive capacity in simplifying and diversifying farm-
ing systems. Front Sustain Food Syst 5:564900. https://doi.org/10.
3389/fsufs.2021.564900

Postma J, Schilder MT, Bloem J, van Leeuwen-Haagsma WK (2008) Soil
suppressiveness and functional diversity of the soil microflora in
organic farming systems. Soil Biol Biochem 40:2394-2406.
https://doi.org/10.1016/j.50ilbi0.2008.05.023

Prokopy LS, Gramig BM, Bower A, Church SP, Ellison B, Gassman PW,
Genskow K, Gucker D, Hallett SG, Hill J, Hunt N, Johnson KA,
Kaplan I, Kelleher JP, Kok H, Komp M, Lammers P, LaRose S,
Liebman M et al (2020) The urgency of transforming the
Midwestern U.S. landscape into more than corn and soybean.
Agric Hum Values 37:537-539. https://doi.org/10.1007/s10460-
020-10077-x

Pywell RF, Heard MS, Woodcock BA, Hinsley S, Ridding L,
Nowakowski M, Bullock JM (2015) Wildlife-friendly farming in-
creases crop yield: evidence for ecological intensification. P Roy
Soc B - Biol Sci 282:20151740. https://doi.org/10.1098/rspb.2015.
1740

Raderschall CA, Bommarco R, Lindstrom SAM, Lundin O (2021)
Landscape crop diversity and semi-natural habitat affect crop polli-
nators, pollination benefit and yield. Agric Ecosyst Environ 306:
107189. https://doi.org/10.1016/j.agee.2020.107189

Ramankutty N, Mehrabi Z, Waha K, Jarvis L, Kremen C, Herrero M,
Rieseberg LH (2018) Trends in global agricultural land use: impli-
cations for environmental health and food security. Annu Rev Plant
Biol 69:789-815. https://doi.org/10.1146/annurev-arplant-042817-
040256

Renard D, Tilman D (2019) National food production stabilized by crop
diversity. Nature 571:257-260. https://doi.org/10.1038/s41586-
019-1316-y

Rissing AL (2021) “We feed the world™: the political ecology of the Corn
Belt’s driving narrative. J Plant Biol 28. https://doi.org/10.2458/jpe.
2959

Roesch-McNally GE, Arbuckle JG, Tyndall JC (2018a) Barriers to im-
plementing climate resilient agricultural strategies: the case of crop
diversification in the U.S. Corn Belt. Glob Environ Chang 48:206—
215. https://doi.org/10.1016/j.gloenvcha.2017.12.002

Roesch-McNally GE, Basche AD, Arbuckle JG et al (2018b) The trouble
with cover crops: farmers’ experiences with overcoming barriers to
adoption. Renew Agric Food Syst 33:322-333. https://doi.org/10.
1017/81742170517000096

Roux-Rosier A, Azambuja R, Islam G (2018) Alternative visions: per-
maculture as imaginaries of the Anthropocene. Organization 25:
550-572. https://doi.org/10.1177/13505084 18778647

Saldana J (2016) An introduction to codes and coding. In: The coding
manual for qualitative researchers. SAGE Publications, London,
UK, pp 140

Schipanski ME, Barbercheck M, Douglas MR, Finney DM, Haider K,
Kaye JP, Kemanian AR, Mortensen DA, Ryan MR, Tooker J, White
C (2014) A framework for evaluating ecosystem services provided
by cover crops in agroecosystems. Agric Syst 125:12-22. https:/
doi.org/10.1016/j.agsy.2013.11.004

Schmook B, Radel C, Carte L, Johnson R (2022) In the shadow of the
green revolution: constrained spatial imaginaries and smallholder

farming in Guatemala’s Pacific Lowlands. Prof Geogr 0:1-11.
https://doi.org/10.1080/00330124.2021.2014907

Schulte LA, Niemi J, Helmers MJ, Liebman M, Arbuckle JG, James DE,
Kolka RK, O’Neal ME, Tomer MD, Tyndall JC, Asbjornsen H,
Drobney P, Neal J, van Ryswyk G, Witte C (2017) Prairie strips
improve biodiversity and the delivery of multiple ecosystem ser-
vices from corn—soybean croplands. Proc Natnl Acad Sci 114:
11247-11252. https://doi.org/10.1073/pnas.1620229114

Sippel SR, Visser O (2021) Introduction to symposium ‘Reimagining
land: materiality, affect and the uneven trajectories of land transfor-
mation’. Agric Hum Values 38:271-282. https://doi.org/10.1007/
$10460-020-10152-3

Smith RG, Gross KL, Robertson GP (2008) Effects of crop diversity on
agroecosystem function: crop yield response. Ecosystems 11:355—
366. https://doi.org/10.1007/s10021-008-9124-5

Spangler K, Burchfield EK, Schumacher B (2020) Past and current dy-
namics of U.S. agricultural land use and policy. Front Sustain Food
Syst 4:21. https://doi.org/10.3389/fsufs.2020.00098

Spiegal S, Kleinman PJA, Endale DM, Bryant RB, Dell C, Goslee S,
Meinen RJ, Flynn KC, Baker JM, Browning DM, McCarty G,
Bittman S, Carter J, Cavigelli M, Duncan E, Gowda P, Li X,
Ponce-Campos GE, Cibin R et al (2020) Manuresheds: advancing
nutrient recycling in US agriculture. Agric Syst 182:102813. https://
doi.org/10.1016/j.agsy.2020.102813

Sponsler DB, Grozinger CM, Hitaj C, Rundlof M, Botias C, Code A,
Lonsdorf EV, Melathopoulos AP, Smith DJ, Suryanarayanan S,
Thogmartin WE, Williams NM, Zhang M, Douglas MR (2019)
Pesticides and pollinators: a socioecological synthesis. Sci Total
Environ 662:1012—-1027. https://doi.org/10.1016/j.scitotenv.2019.
01.016

Stratton AE, Wittman H, Blesh J (2021) Diversification supports farm
income and improved working conditions during agroecological
transitions in southern Brazil. Agron Sustain Dev 41:35. https://
doi.org/10.1007/513593-021-00688-x

Sulc RM, Franzluebbers AJ (2014) Exploring integrated crop-livestock
systems in different ecoregions of the United States. Eur J Agron 57:
21-30. https://doi.org/10.1016/j.€ja.2013.10.007

Sullivan-Wiley K, Teller A (2020) The integrated socio-perceptual ap-
proach: using ecological mental maps and future imaginaries to
understand land use decisions. Glob Environ Chang 64:102151.
https://doi.org/10.1016/j.gloenvcha.2020.102151

Tamburini G, Bommarco R, Wanger TC, Kremen C, van der Heijden M,
Liebman M, Hallin S (2020) Agricultural diversification promotes
multiple ecosystem services without compromising yield. Sci Adv
6:eabal715. https://doi.org/10.1126/sciadv.abal 715

Tongco M (2007) Purposive sampling as a tool for informant selection.
Ethnobot Res Appl 5:147. https://doi.org/10.17348/era.5.0.147-158

USDA NASS (2019) 2017 Census of agriculture report: United States
summary and state data. United States Department of Agriculture,
Washington

Valliant JCD, Farmer JR, Dickinson SL, Bruce AB, Robinson JM (2017)
Family as a catalyst in farms’ diversifying agricultural products: a
mixed methods analysis of diversified and non-diversified farms in
Indiana, Michigan and Ohio. J Rural Stud 55:303-315. https:/doi.
org/10.1016/j.jrurstud.2017.08.017

Virginia A, Zamora M, Barbera A, Castro-Franco M, Domenech M, de
Geronimo E, Costa JL (2018) Industrial agriculture and agroecolog-
ical transition systems: a comparative analysis of productivity re-
sults, organic matter and glyphosate in soil. Agric Syst 167:103—
112. https://doi.org/10.1016/j.agsy.2018.09.005

‘Waha K, Dietrich JP, Portmann FT, Siebert S, Thornton PK, Bondeau A,
Herrero M (2020) Multiple cropping systems of the world and the
potential for increasing cropping intensity. Glob Environ Chang 64:
102131. https://doi.org/10.1016/j.gloenvcha.2020.102131

Wang T, Jin H, Fan Y et al (2021) Farmers’ adoption and perceived
benefits of diversified crop rotations in the margins of U.S. Corn

INRAD 4 springe


https://doi.org/10.1080/17565529.2019.1624495
https://doi.org/10.1080/17565529.2019.1624495
https://doi.org/10.1177/1609406917733847
https://doi.org/10.3389/fsufs.2021.564900
https://doi.org/10.3389/fsufs.2021.564900
https://doi.org/10.1016/j.soilbio.2008.05.023
https://doi.org/10.1007/s10460-020-10077-x
https://doi.org/10.1007/s10460-020-10077-x
https://doi.org/10.1098/rspb.2015.1740
https://doi.org/10.1098/rspb.2015.1740
https://doi.org/10.1016/j.agee.2020.107189
https://doi.org/10.1146/annurev-arplant-042817-040256
https://doi.org/10.1146/annurev-arplant-042817-040256
https://doi.org/10.1038/s41586-019-1316-y
https://doi.org/10.1038/s41586-019-1316-y
https://doi.org/10.2458/jpe.2959
https://doi.org/10.2458/jpe.2959
https://doi.org/10.1016/j.gloenvcha.2017.12.002
https://doi.org/10.1017/S1742170517000096
https://doi.org/10.1017/S1742170517000096
https://doi.org/10.1177/1350508418778647
https://doi.org/10.1016/j.agsy.2013.11.004
https://doi.org/10.1016/j.agsy.2013.11.004
https://doi.org/10.1080/00330124.2021.2014907
https://doi.org/10.1073/pnas.1620229114
https://doi.org/10.1007/s10460-020-10152-3
https://doi.org/10.1007/s10460-020-10152-3
https://doi.org/10.1007/s10021-008-9124-5
https://doi.org/10.3389/fsufs.2020.00098
https://doi.org/10.1016/j.agsy.2020.102813
https://doi.org/10.1016/j.agsy.2020.102813
https://doi.org/10.1016/j.scitotenv.2019.01.016
https://doi.org/10.1016/j.scitotenv.2019.01.016
https://doi.org/10.1007/s13593-021-00688-x
https://doi.org/10.1007/s13593-021-00688-x
https://doi.org/10.1016/j.eja.2013.10.007
https://doi.org/10.1016/j.gloenvcha.2020.102151
https://doi.org/10.1126/sciadv.aba1715
https://doi.org/10.17348/era.5.0.147-158
https://doi.org/10.1016/j.jrurstud.2017.08.017
https://doi.org/10.1016/j.jrurstud.2017.08.017
https://doi.org/10.1016/j.agsy.2018.09.005
https://doi.org/10.1016/j.gloenvcha.2020.102131

99 Page 16 of 16

K. Spangler et al.

Belt. J Environ Manag 293:112903. https://doi.org/10.1016/.
jenvman.2021.112903

Watkins J (2015) Spatial imaginaries research in geography: synergies,
tensions, and new directions: spatial imaginaries. Geogr Compass 9:
508-522. https://doi.org/10.1111/gec3.12228

Wolford W (2004) This land is ours now: spatial imaginaries and the
struggle for land in Brazil. Ann Am Assoc Geogr 94:17-424

INRAZ

@ Springer

Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

Springer Nature or its licensor holds exclusive rights to this article under a
publishing agreement with the author(s) or other rightsholder(s); author
self-archiving of the accepted manuscript version of this article is solely
governed by the terms of such publishing agreement and applicable law.


https://doi.org/10.1016/j.jenvman.2021.112903
https://doi.org/10.1016/j.jenvman.2021.112903
https://doi.org/10.1111/gec3.12228

	This link is 10.1007/s13593-0285-,",
	Crop diversification in Idaho’s Magic Valley: the present �and the imaginary
	Abstract
	Introduction
	Political agroecology and spatial imaginaries: a framework of transformation

	Materials and methods
	Study site
	Participant sampling
	Data collection
	Data analysis

	Results and discussion
	Managing diverse crops: the present
	Crop rotations
	Cover cropping

	Experimenting with and envisioning alternatives: the imaginary
	Experimenting
	Envisioning beyond
	Daily challenges and structural limitations


	Conclusions
	References


