
Manuscript 

 
1 

 

1 Soil health through farmers’ eyes: Toward a better understanding of how 
2 farmers view, value, and manage for healthier soils 

3 
4 Abstract: Improved soil health (SH) is critical in achieving agricultural resilience and mitigating 
5 climate risks. Whether SH management practices are widely used depends greatly on U.S. 
6 farmers’ voluntary decision-making. Toward understanding this point, much research has 
7 addressed factors that contribute to the adoption (or lack thereof) of SH-promoting practices, but 
8 less is known in terms of farmers’ perceptions of SH itself and the corresponding management 
9 practices they see as related to achieving SH. To offer introductory insight on this knowledge 

10 gap and support better buy-in from farmers toward positive SH outcomes, our research draws 
11 upon qualitative interviews with 91 farmers across three key agricultural states in the Midwest 
12 (Illinois, Indiana, and Michigan). We develop a more detailed understanding of farmers’ views 
13 on SH, and why and how they manage for it. Nearly all interviewed farmers were familiar with 
14 the concept of SH and most viewed it favorably. A minority of farmers lacked familiarity with 
15 the term “SH” yet still managed for it. Skeptics of SH largely cited uncertainties related to over- 
16 zealous messaging by proponents of SH or lack of evidence for the return on investment of SH 
17 practices. Overall, farmers’ perceptions of SH largely aligned with the scientific community’s 
18 understanding of soils being a dynamic system, though farmers most dominantly defined SH by 
19 its biological component. Farmers perceived a host of benefits of SH, most often noting benefits 
20 to production, followed by improvements in physical aspects of the soil such as erosion control 
21 and increased organic matter. Notably, production and sustainability benefits were often cited 
22 together, suggesting that SH management is increasingly seen as a “win-win” by farmers. 
23 Additionally, we found that many farmers view themselves as active participants in SH outcomes 
24 and believe their management choices are indicators of positive SH outcomes, regardless of the 
25 practices they employ- including some strategies (such as tillage or tile drainage) that do not 
26 align with scientifically documented approaches to improving SH. Our findings show that 
27 farmers report engaging in an array of SH management practices that target both biotic and 
28 abiotic components of soils, and often use multiple practices in tandem to promote SH on their 
29 farms. Achieving better SH in agricultural production in the future will require engaging farmers 
30 in SH management by tailoring outreach and communication strategies to align with the 
31 perspectives and language farmers themselves use to conceptualize SH. 
32 
33 
34 Keywords: conservation agriculture; farmer attitudes; farmer beliefs; natural resource 
35 conservation; soil health management; stakeholder engagement 
36 
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37 
38 1.  Introduction 

 
39 Agricultural production in the United States (U.S.) must become more resilient to the 

 

40 growing occurrence of extreme weather (Walthall et al. 2013), while also mitigating 
 

41 contributions to environmental problems such as climate change, biodiversity loss, and water 
 

42 quality degradation (Basso et al. 2021; Campbell et al. 2017; Matson et al. 1997). The promotion 
 

43 of soil health (SH) is increasingly seen as a key means to achieve these ends (Lehman et al. 
 

44 2015; Montanarella 2015). While the definition of SH continues to evolve over time (Karlen et 
 

45 al. 2017; Wander et al. 2019), it can be broadly understood as “the continued capacity of the soil 
 

46 to function as a vital living ecosystem that sustains plants, animals, and humans” (USDA-NRCS 
 

47 2012). Healthy soils are generally seen as the product of a dynamic, complex system comprised 
 

48 of physical, chemical, and biological components and the interactions that occur between them 
 

49 (Moebius-Clune et al. 2016). 
 

50 Researchers and policymakers increasingly recognize the important role that SH plays 
 

51 within climate mitigation and adaptation strategies. SH has become an integral part of innovating 
 

52 farm management practices to promote resilience (Wirth-Murray and Basche 2020). On this 
 

53 front, scientific research on SH is focusing on effective and efficient ways to measure and 
 

54 improve SH and quantify its associated benefits (Morgan and Cappellazzi 2021; Stewart et al. 
 

55 2018). Relatedly, policymakers, industry, and conservation actors have undertaken strategic 
 

56 engagement and outreach efforts to increase farmers’ awareness of SH to ultimately encourage 
 

57 farmers to pursue SH management (Arbuckle et al. 2016; Karlen et al. 2017; Soil Health Institute 
 

58 2019). The push for healthier soils is well underway. 
 

59 However, recent research suggests an emergent barrier to the success of these efforts: 
 

60 U.S. farmers’ perceptions of SH are not well understood and are often misperceived by SH 
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61 outreach and engagement organizations (Wade et al. 2020; Wirth-Murray and Basche 2020). For 
 

62 instance, comparison of farmers’ views of SH with those of Natural Resources Conservation 
 

63 Service (NRCS) staff and academics’ interpretations of farmers’ views revealed that non-farming 
 

64 groups tend to underestimate the importance farmers place on SH (Wade et al. 2020; Wirth- 
 

65 Murray and Basche 2020). 
 

66 Limited knowledge and misperceptions of farmers’ views on SH speaks directly to the 
 

67 need for more work on this topic, as ineffective communication between conservation 
 

68 organizations and farmers hampers efforts to advance the adoption of SH practices. To date, 
 

69 most social science literature related to SH has taken a practice-centric approach, examining 
 

70 farmers’ views or use of specific practices to build SH (e.g., no-till; cover crops) (Prokopy et al. 
 

71 2019; Yoder et al. 2021; Roesch-McNally et al. 2018c). While this work has generated key 
 

72 insights into the drivers of and barriers to SH-related practice adoption, our knowledge of 
 

73 farmers’ perceptions of and motivations related to SH as a specific concept (rather than the 
 

74 practices used to promote it) is limited. A few recent studies addressed these topics, primarily 
 

75 relying on large-scale surveys, and found that farmers are generally supportive of SH, at least in 
 

76 the Midwest United States (Arbuckle 2017; Wade et al. 2020). 
 

77 Looking to the future, effectively engaging farmers in SH management depends on place- 
 

78 specific tailoring of outreach and communication strategies that matches the perspectives and 
 

79 language of farmers themselves (Reimer et al. 2014; Bagnall et al. 2020). Social scientists 
 

80 focused on SH are well-positioned to address emergent barriers to behavioral change; however, 
 

81 more research is needed on the topic, particularly qualitative approaches that can complement the 
 

82 existing literature. At present, few researchers have used qualitative approaches to document 
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83 U.S. farmers’ views on SH1 (c.f. Bagnall et al. 2020). In this study, we build on this body of 

 

84 work and add place-specific depth to the understanding of farmers’ views on SH via qualitative 
 

85 interviews. Qualitative interviews offer rich insights that can be an effective tool to inform 
 

86 outreach, communication strategy development, and future research (Doll et al. 2017; see 
 

87 Prokopy 2011 for a full discussion on the importance and role of qualitative methods in 
 

88 agricultural research). Our central goal and broader contribution are to give voice to Midwest 
 

89 farmers’ multifaceted understanding of SH and SH management. Toward this end, we address 
 

90 three primary research questions related to farmers’ perceptions and management of SH: 

91 

92 (1) How familiar are farmers with SH, how favorably do they view it, and what factors do 
 

93 they perceive as contributing to “healthy” soil? 
 

94 (2) What are the benefits or goals farmers hope to derive from healthy soil? 
 

95 (3) What management practices do farmers use to promote SH? 
 

96 
 

97 We address these questions by drawing on 91 in-depth interviews with Midwestern row- 
 

98 crop farmers. Our qualitative analysis provides insights into farmers’ perceptions of SH and the 
 

99 corresponding management practices they employ to achieve their aims. Our work also identifies 
 

100 points of alignment and potential misunderstandings that exist between farmers’ views and the 
 

101 current scientific and academic understanding of SH as a dynamic system of interwoven 
 

102 physical, chemical, and biological components. This study’s results promote a grounded take on 
 

103 why farmers “do what they do,” and contributes a unique, in-depth perspective to the emerging 
 

104 social science literature on SH. We expect our findings can contribute to improved outreach, 
 
 

1 Wade et al. 2020 includes some qualitative aspects in their work, but their focus is primarily on the quantitative 
results from their survey. 
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105 engagement, and policy efforts so that they better align with what farmers want and need to 
 

106 promote SH, thereby contributing to more desirable SH outcomes and increased agricultural 
 

107 resiliency in the Midwestern United States. 
 

108 2. Materials and Methods 
 

109 2.1 Study context 
 

110 Our work focuses on row-crop farmers in the Midwestern United States, a key 
 

111 agricultural region that produces a substantial portion of the country’s commodity crops 
 

112 (USGCRP 2018). However, agricultural production in the region both faces and contributes to 
 

113 considerable environmental risks. Midwestern agricultural resilience is threatened by emerging 
 

114 climate change impacts, including the growing frequency of agricultural droughts, heavy rain 
 

115 events, and flooding (Angel et al. 2018). Agricultural practices in the region also contribute to 
 

116 the degradation of its soils (Thaler et al. 2021) and water quality, especially in the Midwestern 
 

117 Corn Belt and Mississippi River Watershed, respectively (David et al. 2010; Jacobson et al. 
 

118 2011). Consequently, Midwest farmers are important stakeholders in the mitigation of climate 
 

119 risks and the development of greater regional environmental resiliency. Because farmers work 
 

120 with soil more directly and on a larger scale than any other sector of the population, their 
 

121 perspectives and subsequent SH practices affect the trajectory for SH outcomes across a large 
 

122 spatial and temporal scale. Here, we study farmers’ views on SH across three key agricultural 
 

123 states in the Midwest: Illinois (IL), Indiana (IN), and Michigan (MI). These states are generally 
 

124 representative of the Upper Midwest row-crop system, facing similar climatic and water quality 
 

125 challenges, while also being major agricultural production engines in terms of commodity corn 
 

126 and beans. Specifically, these three states harvested approximately 22% of the nation’s corn in 
 

127 2020 ( IL: 13.3%, 11 M acres; IN: 6.3%, 5.25 M acres; and MI: 2.4%, 1.99 M acres) (USDA- 
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128 NASS 2021). For these reasons, improved SH management is particularly key to achieve within 
 

129 our three study states and across the Midwestern agricultural region. While we do not anticipate 
 

130 that our results will apply precisely to all Midwestern states and producers, we do argue that 
 

131 farmers’ views in these states are suggestive of those across the broader region and serve as a 
 

132 foundation for future, more generalizable research. 

133 

134 2.2 Data collection and analysis2 
 

135 To understand how farmers in this study area view and manage for SH, we interviewed 
 

136 91 row-crop farmers across three states (IL= 30; IN= 32; MI= 29). We drew our sample contacts 
 

137 from [reference removed] an ongoing, longitudinal survey of Midwest row-crop farmers. The 
 

138 self-administered mail survey has been conducted annually since 2017 with a stratified, 
 

139 representative sample of row-crop farmers in four states in the Eastern Corn Belt (IL, IN, MI, 
 

140 and Ohio). Approximately 2,500 row-crop farmers complete the survey each year. Our sample 
 

141 was drawn from the fourth wave of this multi-year study, fielded in 2020. This sample is 
 

142 representative of US corn-soy growers in the Eastern Corn Belt. 
 
 
 
 
 

2 The [reference removed] is a self-administered mail survey of corn and soybean farmers with 
operations over 100 acres (40 ha) in four Midwest states who reside in counties with over 15% of 
the land area planted to corn and soybean. Samples were stratified by state and by farm size 
according to USDA-NASS Census of Agriculture, with equal numbers of farms operating 100 to 
499 acres (40 to 202 ha) and > 500 acres (> 203 ha). This oversample of large farms ensures 
adequate coverage of acres in the study region to capture how most land is managed in these 
states along with anticipation of lower response rates from this group. The survey has been 
conducted annually since 2017, averaging sample sizes of 2,200 to 3,000, using a modified 
Dillman Tailored Design Method (Dillman et al. 2014), with grower addresses purchased from a 
private vendor. The sample follows a two-part panel design to account for attrition. Response 
rates average 28% for each cross-section of the survey data to 59% for the longitudinal/panel 
data (authors in review). 
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143 We selected a subsample of potential interviewees for each state to ensure representation 
 

144 of irrigating and dryland farmers, the latter of which were further selected with varying attributes 
 

145 such as farming experience, farming practices, and geography. We designed our interview pool 
 

146 to maximize the variability within and across groups and states, with roughly equal proportions 
 

147 of farmers in each. Contact information was drawn from a combination of sources, including 
 

148 information supplied by the survey respondents and supplemented by a mailing list purchased 
 

149 from a vendor. All farmers in our interview pool had agreed to be contacted for future research. 
 

150 We conducted our interviews over the course of five-months, from January to May 2021. From 
 

151 the initial pool of contacts, we completed 91 interviews.3 
 

152 Three research technicians conducted the one-on-one interviews with the farmer 
 

153 participants; interviews were conducted over the phone rather than in person, due to COVID-19 
 

154 safety precautions, and lasted between 21 and 104 minutes, with an average length of 53 
 

155 minutes. A semi-structured interview guide was used during each interview. It included 
 

156 questions about farm characteristics, experiences with extreme weather events, SH management, 
 

157 and irrigation use, among other topics. Farmers were mailed a $50 gift certificate for their 
 

158 participation. All interviews were audio-recorded, transcribed verbatim, and thematically coded. 
 

159 Codes were based upon interview questions (e.g., Saldaña 2016) and/or related emergent themes 
 

160 pertaining to farmers’ soil health management and perceptions (e.g., use of manure or 
 

161 biologicals; environmental conservation ethic; previous use of livestock or more diverse crop 
 

162 rotation)4. Specific interview questions were asked about each of the research questions 
 

163 addressed herein, including farmers’ familiarity with, perceptions of, and practices used to 
 
 

3 A subset of contacts declined participation (n= 39), and a portion of contacts were unavailable 
or not reachable (n= 169). 

 
4 See Appendix 1 for the complete list of emergent topics that were identified for this analysis. 
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164 achieve SH, among other specific questions related to SH. The lead author led coding/theme 
 

165 development using NVivo software. When comments did not clearly fit into a specific code, the 
 

166 first and second author collaboratively determined the most appropriate thematic interpretation. 
 

167 3. Results 
 

168 Our study sought to answer three research questions related to Midwest (IL, IN, MI) 
 

169 farmers’ perceptions and management of SH. Specifically, our research addressed farmers’ 
 

170 perceptions of: (1) what makes soil healthy, (2) what benefits they seek from healthy soil, and (3) 
 

171 what management practices they employ to promote SH. Our analysis aimed to identify regional- 
 

172 level trends in farmers’ views on these topics. Our results suggested that farmers are widely 
 

173 familiar with the concept of SH, but some differences existed in terms of their attitudes toward 
 

174 SH and their interpretations of management actions to promote SH. In terms of the perceived 
 

175 benefits of healthy soil, farmers emphasized production-related benefits, improvements to soil 
 

176 biology, and improvements in abiotic components of SH (e.g., soil structure, water holding 
 

177 capacity). Finally, farmers described using a wide variety of practices to intentionally build SH, 
 

178 predominately emphasizing tillage-based practices and efforts to keep a living root in the soil 
 

179 (e.g., by planting cover crops). However, some farmers did employ strategies that do not align 
 

180 with scientifically documented approaches to improve SH and which will likely accelerate 
 

181 agriculture’s negative environmental consequences. We discuss these findings in more detail 
 

182 below. 
 

183 3.1 Differing perspectives on “what makes soil healthy” 
 

184 3.1.1. Familiarity with and attitudes toward “soil health” 
 

185 Of the 91 farmers who were interviewed, most were familiar with SH and expressed 
 

186 positive attitudes toward it. Nearly all (n = 87; 96%) self-reported that they were familiar with 
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187 the term, “soil health.” Of the four farmers who lacked familiarity, three were unfamiliar with the 
 

188 specific term “soil health,” while one misinterpreted it as another term for organic farming 
 

189 (“Sort of more organic farming type thing?” [ILD004]). However, initial lack of familiarity with 
 

190 the term itself did not necessarily mean a lack of understanding or support toward SH. Two 
 

191 farmers who were initially unfamiliar with “SH” expressed favorable attitudes toward it after 
 

192 “SH” was described by interviewers as: “Efforts to nourish the soil for long term fertility, 
 

193 especially in ways that minimize the use of chemical inputs.”5 After interviewers then asked the 
 

194 follow up question, “Is that something that you try to achieve?”, these farmers emphatically 
 

195 agreed that they were SH proponents and indicated that they were trying to promote SH on their 
 

196 farms:  

197 
 

198 
 

 “Well yeah, man, I like to think so” (ILD006); 

199 
 

 “Yes. And double, yes” (MID001). 

200   

 

201 Though only two farmers expressed a positive outlook on SH despite not having prior familiarity 
 

202 with the term itself, this does suggest an important point: a minority of farmers may be in favor 
 

203 of and/or practicing SH management but are not familiar with the concept by name. 
 

204 Most interviewees viewed SH favorably (n = 83; 91%), although they did so to varying 
 

205 degrees. The strongest SH advocates tended to profess their adherence to SH proudly. As one 
 

206 farmer put it, “I believe in it very strongly. I've even attended the Soil Health Academy. I'm a 
 

207 very big proponent of it” (ILI001). Similarly, another noted, “I'm sold on soil health, I can tell 
 
 
 

5 This definition of SH varies somewhat from the used above. This was done intentionally to 
ensure the language used to describe SH to farmers during interviews was accessible and 
ultimately resonated with this audience. 
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208 you that.” However, not all interviewees were as strongly “sold” on SH. As noted before, initial 
 

209 familiarity with SH did not always correspond with attitude toward SH. Some farmers (n = 6; 
 

210 7%) were familiar with SH but expressed skepticism or an outright negative outlook on SH for a 
 

211 variety of reasons. Notably, some farmers were skeptical toward SH because of how adamantly 
 

212 its proponents tended to promote its benefits at professional meetings: 
 

213 “I've heard a lot of different presentations [on soil health]. I'll usually go to a couple of 
 

214 them a year. I agree with a lot of what they're saying. I don't agree with it all. […] I think 
 

215 sometimes, in trying to sell a program, people try to make it sound like it's going to work 
 

216 on every acre and, and a lot of these programs will not. And, I think they've oversold 
 

217 some of it and people, they use it and they run into some issues, and because of that, 
 

218 they'll go completely away from it. […] I like the idea of adapting to what my situation is 
 

219 on any given field. And I think that's the way things should be presented” (INI005). 
 

220 Similarly, the prevalence of SH in various media outlets generated skepticism toward SH 
 

221 amongst some farmers who seemed to view SH as a trending management practice, but one 
 

222 which lacked evidence. Farmers who ascribed to this perspective seemed to believe that SH did 
 

223 not merit their attention or investment of resources: 
 

224  "[Soil health] is all over the magazines and social media. I've paid attention to it, but I 
 

225 don't know how much of it I actually believe” (IND006); 
 

226  "I've heard some about it and right now we haven't jumped on that bandwagon yet. We're 
 

227 just kind of observing it” (ILD007). 
 

228 Additionally, other farmers expressed negative views toward SH based on their 
 

229 skepticism that SH can be improved or a perceived discrepancy between the purported benefits 
 

230 of SH and the return on investment from SH management practices: “I'm not convinced that [soil 
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231 health is] something that can be changed that quickly (in terms of a farmers’ management). And 
 

232 the economics of it?... I'm not sure that makes sense" (ILD014). Furthermore, some farmers 
 

233 believed that focusing on SH had harmed fellow “early adopter” farmers (Rogers 2003); such 
 

234 farmers were consequently hesitant to endorse SH: “A couple people tried to preach [SH] to me 
 

235 back in the '90s with biologicals and soil amendments. A couple of my friends went broke doing 
 

236 that... I never saw a benefit to it” (IND020). While most farmers view SH favorably, the 
 

237 skepticism and negative attitudes toward SH that are expressed by some farmers are important 
 

238 for the future development of clear and strategic SH communication to better engage some 
 

239 
 

240 

farmers. 

 

241 3.1.2. Diverse interpretations of “soil health” 
 

242 Soils are complex systems comprised of physical, chemical, and biological components. 
 

243 There is ongoing debate in the scientific community around the relative importance of each 
 

244 component and how to quantify “SH” (Yang et al. 2020). Further compounding the ambiguity 
 

245 around the term “soil health” is the evolution and proliferation of related terminology that has 
 

246 been used to describe soils in the past and present (Baveye 2020). The lack of consensus 
 

247 surrounding language to describe soils in the scientific community provides further support for 
 

248 the importance of understanding farmers’ conceptualization of and language used to describe 
 

249 soils and their associated farm management practices. Farmers’ familiarity with the three core 
 

250 aspects of SH (physical, chemical, and biological properties), and specifically what indicators 
 

251 they feel represent or manifest “healthy soils,” matter for the actual practices they take to manage 
 

252 their soil and in shaping engagement and outreach to promote the adoption of better SH practices 
 

253 (Bagnall et al. 2020). 
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254 Interviewed farmers were often aware of both abiotic (physical, chemical) and biotic 
 

255 components of SH (Figure 1, visualized in brown and green, respectively), and of interactions 
 

256 between them. Farmers often discussed SH in a granular fashion, self-identifying multiple 
 

257 indicators related to biotic and abiotic components of SH. Across the 90 farmers6 who discussed 
 

258 their interpretation of SH, or what makes soil healthy, thematic analysis yielded 18 items, 12 of 
 

259 which were identified by at least 10 farmers (Figure 1; Appendix 2). Most farmers (n = 84; 93%) 
 

260 conceptualized SH as being comprised of multiple indicators (x̄ = 4); nevertheless, a handful of 
 

261 farmers (n = 6; 7%) described SH in terms of just one indicator, while one farmer listed as many 
 

262 as 11 indicators of SH. 
 

263 Relatively few farmers identified SH solely from an abiotic or biotic perspective (n=16, 
 

264 18%; n = 2; 2%, respectively) (Figure 2). The majority of farmers (n= 49; 55%) conceived of SH 
 

265 as a combination of indicators associated with both the biotic and abiotic dimensions of soil 
 

266 (Figure 2). As one farmer described SH, 
 

267 "It's kind of a balance. In my opinion, it's a balance between microbe activity and the 
 

268 right amount of nutrients to grow a crop without over fertilizing or under fertilizing, and 
 

269 building the structure of the soil to where you get good root movement, good water 
 

270 absorption and try to keep it that way without screwing it up with compaction or working 
 

271 something wet. That's my knowledge of it, that's a generalization of what I feel like is soil 
 

272 health" (IND004). 
 
 
 
 
 
 
 
 

 
6 Of the 91 farmers interviewed, one individual (IND019) was excluded from the analysis because they indicated 
they were not familiar with SH and it was not a focus of their farm management. 



 

13 
 
 

273 
 

Figure 1. Farmer‐identified indicators of soil health/ what makes soil healthy; items were identified by at least 10 Midwest 
farmers and are related to either the abiotic or biotic components of SH, or management practices that farmers associate with 
SH. 
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282 
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284 

 

Figure 2. Components of SH, by category, as conceptualized by Midwest farmers. Categories 
were developed by thematically grouping farmer‐generated indicators of SH into abiotic (A) and 
biotic (B) components of SH, and/or management practices (M) farmers associated with SH. 
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285 
286 

 
Of the farmers who conceptualized SH as a mix of biotic and abiotic indicators, some 

 

287 emphasized one or the other. Overall, farmers most often described SH using indicators 
 

288 associated with the biotic component of SH. Over two-thirds of respondents (n = 59; 66%) noted 
 

289 the importance of biological activity to SH (Figure 1), either in reference to soil as a living 
 

290 organism, better nutrient cycling due to biological activity, or in explicit reference to 
 

291 earthworms, bacteria, fungi, and/or microbes. Our finding that biological activity was the most 
 

292 commonly cited indicator of SH by farmers parallels the current focus on the biological 
 

293 (especially microbial) components of SH by the scientific community (Coyne et al. 2022). 
 

294 Regarding the abiotic component of SH, organic matter (OM) was the most cited 
 

295 indicator, and the second most cited indicator of SH overall, noted by nearly half of respondents 
 

296 (n= 41; 46%) (Figure 1). Additionally, approximately one-third of respondents described SH in 
 

297 terms of overall soil structure/ tilth (n = 27; 30%), and drainage (n = 24; 27%), both of which are 
 

298 associated with the abiotic component of SH. Various other physical and chemical indicators of 
 

299 SH were identified by approximately 20% of respondents (e.g., minimized compaction, erosion 
 

300 control, and water holding capacity). 
 

301 In addition to conceptualizing SH in terms of its biotic and abiotic components, many 
 

302 farmers also conceived of SH explicitly in terms of management practices that they use to 
 

303 promote SH (Figure 1, visualized in yellow). For example, the third and fourth most-commonly 
 

304 cited indicators of SH were fertility maintenance (n = 31; 34%) and using cover crops/ having a 
 

305 living root year-round (n = 28, 31%). Collectively, approximately two-thirds (n = 59; 66%) of 
 

306 farmers identified at least one management practice as an indicator of healthy soil (Table 1). A 
 

307 select few farmers also enumerated indicators of SH related to other specific management or 
 

308 outcomes-based metrics (e.g., application of manure or biologicals, increased resilience, 
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309 reduction in weed/pest pressure, etc.). This illustrates that farmers often conceive of SH from a 
 

310 management standpoint, describing SH indictors in terms of the actions they take that target 
 

311 underlying biotic or abiotic components of soil; this also suggests that many farmers view 
 

312 themselves as active participants in SH outcomes and that they believe their management choices 
 

313 are indicators of positive SH outcomes. 
 

314 3.2 Farmers’ perceived benefits of healthy soil 
 

315 Farmers expressed a variety of goals or perceived benefits (used interchangeably 
 

316 hereafter) they derive from healthy soil. Of the 89 farmers who indicated that SH was valuable or 
 

317 important in some way, 21 goals were identified, 14 of which were identified by at least ten 
 

318 respondents (Figure 3; Appendix 3). On average, farmers identified four benefits of healthy soil, 
 

319 although the number of benefits identified per farmer ranged from 1 to 11. In general, dryland 
 

320 farmers were more likely than irrigating farmers to perceive benefits of healthy soil, across all 
 

321 benefit categories (Table 2). Categorically, production-related benefits and those associated with 
 

322 improvements in abiotic components of SH were overwhelmingly the most widely cited benefits 
 

323 by all farmers, irrespective of irrigation or dryland farming practice (Table 2). 
 

324 
 
 
 
 
 
 
 
 
 
 
 
 
325 

Table 1. Midwest farmers' perceived benefits/goals of SH, by category 
 

 Irrigating 
Farmers 
(n=30) 

Dryland 
Farmers 
(n=59) 

Total Farmers 
(n=89) 

Benefits, by category # % # % # % 

Production-related benefits 
25 83 52 88 77 87% 

Abiotic (physical and chemical) 
soil benefits 

20 67 52 88 72 81% 

Other benefits 
12 40 30 51 42 47% 

Biological benefits 7 23 20 34 27 30% 
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326 Profitability (either stated explicitly or referenced implicitly as better yields or reduced 
 

327 input costs) was cited by nearly two-thirds of respondents (n = 56; 63%) as a core benefit of 
 

328 improved SH, while improvements in various abiotic characteristics of soil, including erosion 
 

329 control (n= 39; 44%), increased OM (n = 45; 51%), and better water holding capacity (n = 30; 
 

330 34%) were cited by over one-third of respondents. In addition to these reported benefits, nearly 
 

331 one-third of respondents indicated that improvements to the soil biological community were also 
 

332 an important goal of SH (n = 27; 30%). 
 

333 While cited by comparatively few interviewees, farmers also identified a variety of SH 
 

334 benefits that are relevant to climate change adaptation and mitigation. Considering extreme 
 

335 weather conditions, over one-fifth of farmers noted that SH improved resilience in drought 
 

336 conditions (n = 25; 28%) and heavy rains (n = 19; 21%), while other farmers identified carbon 
 

337 sequestration benefits of SH (n =10; 11%). Two farmers who used irrigation also noted that SH 
 

338 reduces their reliance on irrigation, and a small number of farmers (n = 4) also noted pride as a 
 

339 benefit they derive from having healthy soil on their farm. Nearly one-third of farmers (n=27; 
 

340 30%) commented on production and sustainability related benefits that they hope to derive from 
 

341 SH management, which suggests SH management is increasingly seen as a “win-win” by 
 

342 farmers. For instance, 
 

343 "Largely when we started off on this pathway [to build soil health], it was long-term 
 

344 profitability of the farm [that motivated us]. If we can reduce production expenses as 
 

345 much as possible, if we can maximize economic return year in year out, mitigate the 
 

346 impact of weather on the system… [But what are the main goals of building soil 
 

347 health on my farm?] That's a question without easy answers. I would say a 
 

348 combination of things. Resiliency is certainly one of them. The ability to mitigate 
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349 weather extremes, whether that's droughts or floods; to facilitate crop production 
 

350 without an abundance of artificial inputs, whether that's herbicides, whether that's 
 

351 fertilizers, fungicides, anything like that. And to some extent too, is controlling 
 

352 environmental losses, whether it's soil erosion, nutrient losses, things like that" 
 

353 (MID005). 
 

354 This aligns with the common selling point for many best management practices (BMPs) (Yoder 
 

355 et al. 2021). Indeed, that multiple farmers elaborated on this relationship may be particularly 
 

356 telling as it potentially indicates that sustainability and production are often an assumed or 
 

357 normalized positive relationship for farmers when it comes to soil health. 
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361 

 

Figure 3. Farmers' self-reported perceived benefits of soil health or goals of healthy soil 
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362 3.3 Managing for soil health 
 

363 Across the 91 respondents, nearly all farmers reported that they are working to build SH 
 

364 on their farm (n = 86; 95%). Among those who were actively managing for SH, farmers 
 

365 identified 11 management practices by which they actively promote SH (Figure 4; Appendix 4. 
 

366 On average, farmers reported using a combination of three SH management practices, although 
 

367 some individuals used as many as eight. The identified management practices can be more 
 

368 broadly categorized as those that target the physical properties, chemical fertility, or 
 

369 biological/sustainability components of soil health. Of these domains, physical and biological 
 

370 were the most widespread management areas cited by farmers, with 74 and 73 farmers reporting 
 

371 that they used at least one practice in each category, respectively (81%; 80%); management 
 

372 practices oriented toward chemical aspects of SH were cited less than half as frequently (n = 39; 
 

373 43%), although one-third of farmers noted the importance of appropriate nutrient application (n = 
 

374 32; 35%) as a means to manage for SH on their farm. 
 

375 Of those farmers who reported they were not actively building SH on their farm, one 
 

376 individual indicated that SH was, “Probably not a focus of their farm management” (IND019) at 
 

377 all, while others indicated that SH was not a focus of their management because their soils were 
 

378 already healthy or could not be further improved by management actions: “Well, fortunately in 
 

379 this area, we're probably blessed with some of the best land there is. High fertility and everything 
 

380 in it" (ILD007). 
 

381 Of those management practices that target physical SH components, tillage (n = 63; 69%) 
 

382 and tile drainage were the most frequently used, whereas for biologically oriented management 
 

383 practices, keeping a living root year-round (n = 53; 58%) and application of manure or 
 

384 biologicals (n = 38; 42%) were most frequently cited. Together, these four practices (tillage, 
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385 living root year-round, manure, and tile drainage, respectively) were the leading ways by which 
 

386 farmers reported promoting SH on their farms. Notably, only approximately one-fifth of farmers 
 

387 (n= 21; 23%) described their SH management practices in such a way that all three key 
 

388 dimensions of SH (physical, biological, and chemical) were accounted for (not shown in Figure 
 

389 4). 
 

390 Overall, tillage was the most widespread practice that farmers associated with SH 
 

391 management (n = 63; 69%). Use of tillage was reported twice as often as the next physical- 
 

392 oriented SH practice, tile drainage (n = 36; 40%). However, within tillage type respondents had 
 

393 divergent opinions regarding what method best achieves desirable SH outcomes. Nearly three- 
 

394 quarters of farmers who cited tillage as a SH management tool practiced a form of no-till or 
 

395 reduced tillage (n = 65; 71%). For example, a proponent of the no-till management approach 
 

396 explained that, 
 

397 “We've been doing [no-till for] quite a while now, so there's a lot of [earthworm] burrows out 
 

398 there from them. So I don't feel that we need to be doing the deep tillage the farm dealers 
 

399 promote, because the worms are doing the work. And you can see the proof of that when you 
 

400 pull a corn plant out of the ground sometimes” (ILD010). 
 

401 Yet other farmers who were proponents of deeper tillage also justified their practices because of 
 

402 the perceived benefits to their farm. One farmer, in explaining why he used deeper tillage on his 
 

403 farm, described its importance by contrasting it to both moldboard plowing and no-till systems, 
 

404 stating that: 
 

405 “[Moldboard plowing used to contribute to] wind and water erosion. No question. You know, 
 

406 that’s the main issue [with tillage], but yet still some tillage to break up the soil, add 
 

407 oxygenation, porosity, help with water infiltration [is necessary]. If we do some deep ripping, 
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408 which is very rare, that gets rid of the old plow plans that are down there. It's kinda the best 
 

409 of all the worlds. It stops the erosion and the concerns about that from moldboard plowing, 
 

410 but it addresses the heating up in the spring, the drying out in the spring, that no-till has a 
 

411 problem within our soil type. There are soil types that are fantastically suited for no-till, but 
 

412 [our] farms are not that way” (ILD008). 
 

413 Farmers’ convictions that their tillage practices promote SH, regardless of tillage type, suggests 
 

414 that farmers perceive their management actions as beneficial to SH regardless of measurable SH 
 

415 outcomes, and that the belief in one’s management practices is often used as a circular 
 

416 justification to maintain their management approach. 
 

417 In addition to tillage, keeping a living root growing in the soil year-round was the second 
 

418 most cited management practice used by farmers (n = 53; 58%), and the leading management 
 

419 practice within the biological/ sustainability-oriented domain of practices that farmers identified. 
 

420 In comparison, biological-oriented management practices such as limiting the use of harsh 
 

421 chemicals, using a diversified rotation, and reducing overall chemical inputs were reported by 
 

422 less than 15% of farmers (n = 14; 13; 6, respectively). One particularly environmentally 
 

423 conscious farmer noted that while a primary focus of his farm is productivity, he aims to avoid 
 

424 negative costs to environmental quality, noting that: 
 

425 “Well, [to promote SH, the] other thing is we don't use harsh, harsh chemicals, because 
 

426 this is not good, in my mind, to the health of the soil, you know, and it's definitely not 
 

427 good for the ecology” (MID006). 
 

428 The avoidance of harsh chemicals was often noted in reference to anhydrous ammonia, a 
 

429 particularly volatile form of N fertilizer, which farmers tend to avoid applying given perceptions 
 

430 of its negative impact on SH related biology and leaching potential. 
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431 A minor, albeit interesting point that emerged during interviews was that some farmers 
 

432 used SH as a means to justify practices that the conservation community considers counter to SH 
 

433 promotion and/or the often SH-adjacent desired outcome of reduced environmental harm. For 
 

434 instance, while conservation tillage was primarily the type of tillage associated with SH, a 
 

435 handful of these farmers (n =6), in addition to two more individuals, indicated that conventional/ 
 

436 deep tillage was essential for SH management to address soil compaction (total n = 8, 9%). As 
 

437 was noted above, some farmers emphasized that conventional tillage to promote SH was done on 
 

438 an as-needed basis, rather than as a rule. However, other farmers exclusively practiced 
 

439 conventional tillage and saw this as a direct means to promote SH: 
 

440 "I think sometimes that, because of our tillage, we're probably affecting some of our 
 

441 biological, or soil activity, with tillage because you're disrupting that cycle. But on the 
 

442 same hand, everybody talks about, ‘Well, you should be doing no-till and you’d be 
 

443 conserving that.’ Well, compaction is some of our issues here, so then they certainly 
 

444 offset each other. So, that's the part of... All of them are probably our limiting barriers [to 
 

445 building soil health]” (MII006). 
 

446 Tile drainage was also reported by many farmers as a means by which they promote SH on their 
 

447 farms. Tile drainage is commonly linked to negative environmental impacts associated with 
 

448 nutrient runoff and water quality degradation (Smith et al. 2015), though farmers emphasized its 
 

449 importance in facilitating beneficial SH properties. For instance: 
 

450 I think [tile drainage] probably is… helpful for the soil health that we were talking about. 
 

451 The water in soil kills all the aerobic bacteria and then you're down to your anaerobic 
 

452 bacteria. It's kind of hard on some of those organisms that we're trying to cultivate” 
 

453 (IND002). 
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454 As this suggests, farmers occasionally had positive associations toward practices that 
 

455 conservation science considers detrimental to SH or that increase potential harm to surrounding 
 

456 
 
457 
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459 

460 
461 

ecosystems (e.g., tile drainage). 
 

 

Figure 4. Farmer-identified management practices they perceive as promoting SH 
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462 4. Discussion 
 

463 The farmers we interviewed were widely aware of and generally supportive of building 
 

464 SH on their farms. This finding is reflected in other recent studies of farmers’ relationships with 
 

465 SH and together this research continues to generally affirm that U.S. farmers are widely aware of 
 

466 SH and value it as an outcome of farm management (Arbuckle 2017; Bagnall et al. 2020; Wade 
 

467 et al. 2020). Relying on the unique depth of qualitative interviews, our work adds to this body of 
 

468 evidence by revealing that at least a small minority of farmers may be in favor of and actively 
 

469 promoting SH on their farms, but not necessarily conceptualizing this behavior under the title of 
 

470 “soil health.” Specifically, several farmers we spoke with voiced strong support for SH only after 
 

471 the concept was described to them. This may be a product of the long-term effort of conservation 
 

472 organizations, such as the NRCS, to promote the properties of healthy soil, but also the ever- 
 

473 evolving titles ascribed to the outcome, including “soil fertility,” “soil quality,” and more recent 
 

474 efforts to encourage “regenerative” farming practices (Baveye 2020). In terms of doing future 
 

475 research on the topic and conducting engagement/outreach around SH, this finding suggests that 
 

476 “soil health” as a concept will resonate with most farmers, but a minority may benefit from 
 

477 clearly articulating what SH means and potentially also describing how SH relates to these 
 

478 earlier used SH concepts (e.g., “soil quality”) to evoke the greatest amount of awareness as 
 

479 possible among diverse farmer audiences. 
 

480 While awareness of and support for SH was nearly a consensus amongst our 
 

481 interviewees, a diversity of views emerged as we continued to explore how farmers defined and 
 

482 interpreted SH. As we noted above, soils are complex systems comprised of physical, chemical, 
 

483 and biological components (Moebius-Clune et al. 2016), and SH is dependent upon the 
 

484 interaction of these components. Past research with Texas farmers suggests that farmers can 
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485 identify a wide range of indicators for the physical, chemical, and biological components of SH 
 

486 (Bagnall et al. 2020). Our research affirms that farmers recognize a diverse range of SH 
 

487 indicators, and builds on this by identifying that the majority of farmers place emphasis on 
 

488 biological activity as the primary indicator of SH. This result suggests a degree of nuance to 
 

489 farmers’ thinking around SH that has not been previously acknowledged and speaks to the 
 

490 opportunity to further engage farmers in managing soil as an ecosystem. 
 

491 At the same time, we, like others (Bagnall et al. 2020), recognize that farmers often 
 

492 described indicators of SH in very practical, outcome-oriented terms. Bagnall and colleagues, 
 

493 among other earlier studies, found that farmers consider SH as manifest in productive (i.e., high 
 

494 yielding) soils and/or used qualitative terminology (e.g., compacted versus not, well drained, or 
 

495 mucky) (Ingram et al. 2010; Romig et al. 1995, Karlen et al. 1997). Our farmers widely used 
 

496 qualitative terms to described SH indicators, and often referred to the practices that promote SH 
 

497 as indicators of SH in and of themselves. While these assessments of SH are certainly not as 
 

498 rigorous as quantitative SH metrics and the tests that produce them, we also do not take them to 
 

499 be a sign of farmers’ ignorance. Rather, they point to how farmers translate and assess scientific 
 

500 concepts based on their lived experiences (Ingram et al. 2010; Reimer et al. 2012), and 
 

501 potentially the limited time for strict evaluations of non-essential field metrics given complex, 
 

502 emergent decision parameters (Reimer et al. 2020). Much research has been done on where 
 

503 farmers seek information (Witzling et al. 2021; Bressler et al. 2021; Chen and Shaw 2022; 
 

504 Houser et al. 2019) and the views of these advisor groups on a range of issues, including SH 
 

505 (e.g., Wirth-Murray and Basche 2020). Our findings speak to how these groups can maximize 
 

506 the impact of their communication efforts with farmers about SH and other topics. Our finding 
 

507 that farmers tend to balance complex interpretations of soil processes with practical, experiential 
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508 knowledge about these processes suggests the opportunity to leverage farmers’ practical 
 

509 language to enhance communication between farmers and nonfarmers when conducting 
 

510 conservation outreach and engagement. In other words, we propose that effective engagement 
 

511 around SH and other complex processes depends first on meeting farmers where they are by 
 

512 using their language. From there, efforts can be made to continue to advance an understanding of 
 

513 the true complexity of ecological systems at varying scales, which our data suggests many 
 

514 farmers are willing to consider. Ultimately, efforts to more fully advance farmers’ understanding 
 

515 of complex system processes like SH can empower them to undertake more independent, 
 

516 systematic decision-making in their management, which can promote environmental awareness 
 

517 and potentially more efficient management (Ballew et al. 2019; Reimer et al. 2020). 
 

518 The practices used to promote SH (e.g., cover crops and no till) and related 
 

519 environmental outcomes are widely framed as “win-win” opportunities to reduce agricultural 
 

520 pollution while increasing profitability/production resilience (Basche and DeLonge 2017; Yoder 
 

521 et al. 2021; Roesch-McNally et al. 2018a). Among farmers we interviewed, SH was often seen to 
 

522 have these win-win outcomes, with numerous farmers emphasizing that they saw production and 
 

523 environmentally related co-benefits. This finding, like others before, speaks to the success of SH- 
 

524 related outreach and communication—farmers, at least those we interviewed, appear to be 
 

525 hearing and internalizing the “win-win” messaging around SH. 
 

526 That said, farmers tended to prioritize production as their main SH outcome of interest, 
 

527 and when farmers expressed doubt about SH, it usually came in terms of skepticism that there 
 

528 were clear production- and profit-related benefits to SH. This is ultimately not surprising, but 
 

529 still informative. That farmers’ decisions are motivated by, or at the very least frequently 
 

530 constrained by system-level economic imperatives to achieve production and profitability is an 
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531 increasingly well documented process (Beethem 2021; Stuart and Schewe 2018; Stuart et al. 
 

532 2012; Levins and Cochrane 1996). More specifically, research has shown that these factors limit 
 

533 or discourage farmers’ use of SH related practices (Houser and Stuart 2020; Roesch-McNally et 
 

534 al. 2018). Farmers’ supportive beliefs about SH’s impact on production is then an essential 
 

535 aspect of their adoption of SH practices, given that the agricultural economy demands farmers 
 

536 prioritize this outcome. 
 

537 Our results reveal that farmers identify a multitude of practices they use to achieve the 
 

538 desirable outcomes associated with SH. On average, farmers reported using three practices 
 

539 toward achieving healthier soils at the aggregated or cross-state level. The simultaneous adoption 
 

540 of multiple conservation practices has widely been shown to be key in effectively achieving 
 

541 environmental outcomes, as compared to single practice adoption (Bosch et al. 2013; McLellan 
 

542 et al. 2018). To date few social science studies have considered the drivers of multiple, 
 

543 simultaneous practices (c.f. Denny et al. 2019; Rudnick et al. 2021). Our findings clearly suggest 
 

544 that farmers are conceptualizing multiple practices as related to achieving the key, larger 
 

545 outcome goal of SH. Future SH-related research may benefit from continuing to understand what 
 

546 encourages farmers to become interested in and ultimately adopt sets of SH practices. 
 

547 Unsurprisingly, tillage was the primary practice farmers reported using to achieve SH. 
 

548 Reduced or no tillage are, relative to other conservation practices, widely used by Midwest 
 

549 farmers (Claassen et al. 2018). However, what was clear is that not all farmers saw such tillage 
 

550 practices as an absolute path toward improved SH. Instead, some farmers emphasized that 
 

551 conventional tillage approaches were indeed key to achieve SH; with some farmers noting this as 
 

552 an occasional practice, and others noting it as their typical approach. There is some evidence 
 

553 from the ecological literature that occasionally “deep” tillage may indeed promote SH 
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554 (Bockheim and Hartem 2013). However, continuous conventional tillage approaches are 
 

555 generally not seen as a means to promote SH. Why did some farmers use more tillage to achieve 
 

556 SH? Ultimately, the question is beyond the scope of this paper, though our results do suggest a 
 

557 need to further explore how farmers manage for SH and what drives these decisions. 
 

558 More troubling is that a substantial portion of our farmers who used tile drainage felt it 
 

559 promoted SH. While a well-drained soil is good for crop production and was cited as an indicator 
 

560 of SH by many farmers, tile drainage increases nutrient loss to local waterways (Randall and 
 

561 Gross 2008; Smith et al. 2015). Given that SH is generally promoted to achieve improved 
 

562 environmental outcomes, tile drainage’s use toward this end is at least somewhat 
 

563 counterproductive to the ultimate goal of SH promotion for conservation efforts. How 
 

564 widespread is this thinking related to SH and tile drainage (among other potential practices 
 

565 counter to conservation)? Questions like this should be thoroughly considered in future research. 
 

566 At this time, our research suggests the need for more critical attention to how farmers view and 
 

567 understand SH and SH practices—and how we can use this research to encourage the sustainable 
 

568 pursuit of SH. 
 

569 5. Conclusion 
 

570 Our study offers a detailed depiction of farmers’ relationship with the concept of SH as it 
 

571 manifests on their farms and through their practices. By drawing on a relatively large number of 
 

572 qualitative interviews, our results reveal a uniquely grounded take on Midwest row-crop farmers’ 
 

573 views of SH, the indicators they use to assess SH on their land, what benefits they seek to derive 
 

574 from improving SH, and the management practices they associate with promoting healthier soils. 
 

575 We undertook this work under the thesis that more research was needed to provide an in- 
 

576 depth perspective on how farmers view, value, and pursue SH given consistent findings that 
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577 agricultural organizations often misperceive their population’s views on these topics. Our results 
 

578 offer a unique level of depth regarding farmers’ views on SH and point to the opportunity to 
 

579 refine communication efforts around SH. More broadly, our study clearly suggests that 
 

580 agricultural organizations should feel increasingly confident that many Midwest farmers are 
 

581 familiar with and supportive of SH. Future work must continue to refine our understanding of 
 

582 farmers’ relationships with SH, especially given that Midwest farmers largely value SH as an 
 

583 end, but only a minority consistently use key SH-promoting management practices. Continued 
 

584 interdisciplinary research in conjunction with more effective policy and engagement is needed to 
 

585 
 
586 

address these persistent challenges in our agro-food system. 
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Appendix 1. List of codes used to  identify emergent topics across transcripts used in this analysis. 
 

Emergent‐ Environmental conservation ethic 

Emergent‐ Extended growing season 

Emergent‐ System constraints or opportunities 

Emergent‐ Timing of rains 

Emergent‐ Used to have livestock, more diverse crops 

Emergent‐ Uses manure or biologicals 

Emergent‐ Works another job 

Emergent‐‐Farm v. urban 

Emergent‐‐Labor and time as barrier 

Emergent‐‐Soil health misperceptions 
 
 

Appendix 2. Farmer‐identified components of soil health. 
 
 
Category  Component  Description 

 

Biotic components 

 

Active biological community 

fungi, bacteria, soil organisms; better nutrient cycling or 

availability b/c of soil organisms; nitrogen fixation; 

better/more natural function of soil; feeding the soil 

biological community) 

 
 
 
 
 
 
 

Abiotic (physical and 

chemical) components 

 
 
Air infiltration/ pores 

 
 
air infiltration/ pores 

Compaction  compaction 

Drainage  drainage 

Erosion control  erosion control/ soil conservation 

Soil structure/ tilth  structure (general)/ tilth/aggregates 

Water holding capacity  water holding capacity/ soil moisture 

Organic matter  OM (increased/ high) 

Soil color  black soil 

 
 
Chemistry/ fertility maintained 

Chemistry/ fertility maintained with chemicals (NPK, 

micronutrients, not depleting the soil, not mining the soil, 

build and maintain program) 

pH, CEC  pH, CEC, or other abiotic parameter of soil 

 
 
 
 
 
Management practices 

Cover crop/ living root year‐round  cover crop/ living root year‐round 

Residue left on surface  residue left on surface or incorporated into soil 

 
Minimal disturbance to the soil 

 
minimal disturbance to the soil; no till; reduced or less tillage 

Application of manure or biologicals  using manure, biologicals, or other non‐synthetic inputs 

 
Judicious chemical use 

judicious use of chemicals (build and maintain, not 

overapplying) 

 
Reduced inputs 

fewer chemical inputs needed to produce crop (fertilizers, 

fungicides, herbicides, insecticides, pesticides) 

Longer, diverse rotation  longer/ more diverse rotation 
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Appendix 3. Farmers’ perceived benefits/ goals of healthy soil 
 

Category  Goal/ benefit 

Biological benefits  Activated biological  community 

Abiotic (physical and 

chemical) soil benefits 

 
Air  infiltration/ pores 

Carbon sequestration 

Compaction 

Drainage 

Erosion control 

Organic matter 

Soil chemistry improved 

Soil structure/ tilth 

Water holding capacity 

Production‐related 

benefits 

 
Chemical  inputs reduced 

Better planting conditions 

Healthier plants 

Improved fertility 

Less irrigation needed 

Profitability 

Weed/ insect pressures minimized 

Other benefits Drought resilience 

Heavy rain resilience 

Sustainability  (general) 

Pride 
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Appendix 4. Farmer‐identified management practices for SH promotion 
 

Target of management Management practice Description 
 Living root year-round Cover crops; living root year-round 
 Diversified rotation Diversified rotation beyond the corn/soybean two crop system 
 Residue management Residue left on surface or incorporated into top layer of soil 

Biological SH / 
Sustainability 

Manure, biologicals, compost 

Reduced chemical inputs 

Use manure, biologicals, or compost applications 

Less application of synthetic inputs 
  

Limit harsh chemicals 
Limit harsh chemicals (insecticides, pesticides, herbicides, anhydrous 
ammonia) 

 Grass waterways Grass waterways to reduce erosion 
 Limit working wet soils Avoid using heavy machinery/ working wet ground (reduce compaction) 

Physical soil 
characteristics 

Tile drainage 

Gypsum 

Installation of tile to improve water drainage and soil moisture 

Gypsum amendments to build tilth/ soil structure 
 Tillage All tillage types (conventional, reduced, no-till) 

Chemical soil 
characteristics / 

Fertility 

Soil testing 

Appropriate nutrient application 

Micronutrients 

Periodic soil testing 
variable rate application, not overapplying fertilizers, "right place, time, 
product, location," "build and maintain" fertility program 

Application of micronutrients 

 


