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An often used (and possibly overused) metaphor is that of the Swiss army knife, which was developed in 
the 1880s and 1890s and generally credited to the Swiss inventor, Karl Elsener (see e.g., Guttman, 
October 5, 2022; Smith, October 5, 2015; Bretz et al., 2017; Justus, 2004). The multiple uses of the 
metaphor even includes the Farm Bill: President Barack Obama referred to the farm bill as a Swiss army 
knife when he signed the 2014 version into law (The White House, February 7, 2014; NBC News, 
February 7, 2014; Cain, February 9, 2014). Notably, the first sprouts of a possible 2024 Farm Bill 
reauthorization effort appeared on May 1, 2024 (House Agriculture Committee, May 1, 2024 and 
Summary; Senate Committee on Agriculture, Nutrition, and Forestry, May 1, 2024 and Section-by-
Section). These opening moves on the Farm Bill are being analyzed and will be reviewed in a future 
article. In the meantime, this article continues the series on soil erosion issues with a review of cover 
crops—the Swiss army knife of conservation practices (farmdoc daily, April 18, 2024; March 28, 2024; 
March 21, 2024; March 14, 2024). 

Background 

Any time spent digging into the deep, rich history of soil erosion and conservation consistently turns over 
a very familiar pattern (all puns intended). From the ancients forward, the production of food to support 
developing human societies carried consequences for the natural resources necessary for its production. 
Breaking open the ground—the trees, plants, and the sod—unlocked a wealth of nutrients from centuries 
of native vegetation. Time and again, the natural nutrient stores were quickly consumed by plants or 
eroded from bare fields. For much of that history, options were limited. Farmers could move and break 
new ground or adopt practices that helped restore nutrients and protect the soil. Among the latter were 
cropping rotations with fallow periods, and the use of cover crops or green manure. These practices, in 
other words, have deep roots in agricultural history, from the Greeks and Romans to George Washington 
(see e.g., Groff, 2015; McNeill and Winiwarter, 2004; see also, Kell, 1936; Odland and Knoblauch, 1938). 
Writing for USDA’s Soils & Men: Yearbook of Agriculture 1938, two agronomists explained the practices: 
Both involved growing plants between commercial cropping seasons or rotations; green manure crops 
were turned into the soil; a cover crop was “used to cover the soil surface without reference to 
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incorporation with it” and functioned to “prevent erosion and leaching” (Pieters and McKee, 1938, at 431). 
The practice of green manure, they added, was ancient but cover cropping was a more recent adaptation.  

A “fundamental paradigm shift” in farming has taken place in the last 100 years, trading efforts at building 
reservoirs of nutrients over longer time horizons for short-term or quick return systems that relied on 
temporary stores or surpluses of synthetic nutrients applied to the fields that could boost crop yields 
(Drinkwater and Snapp, 2007). It began with the discovery and commercialization of the Haber-Bosch 
process for producing synthetic nitrogen (1913) and the outbreak of World War I (1914-1918). The Dust 
Bowl catastrophe during the Great Depression sprouted interest in soil conservation practices but much 
was set aside for World War II and then left behind by the rapid technological revolution in agriculture in 
the post-war years. Farmers in America and elsewhere rapidly deployed synthetic fertilizers and 
pesticides, as well as mechanized equipment, while consuming ever-increasing volumes of fossil fuels. 
Fields are leaky systems, however, and researchers began reporting on the consequences in the 1970s, 
including the degradation of public waters. These problems were compounded by the economic crisis of 
the 1980s but also helped drive a renewed interest in conservation practices and sustainable farming. 
Work on cover crops increased in the 1990s and into the new millennium, where it has been accelerated 
by concerns over hypoxic or dead zones and other water quality problems resulting from farm field 
nutrient losses (Guldner, Larsen, and Cunfer, 2021; Creze and Horwath, 2021; Kladivko, 2020; Bailey et 
al., 2020; Bergtold et al., 2017; Hamilton et al., 2017; Scholberg et al., 2010; Diaz and Rosenberg, 2008; 
Tonitto, David, and Drinkwater, 2006; Cherr, Scholberg, and McSorley, 2006; Mays, Sistani, and Malik, 
2003; Rabalais, Turner, and Wiseman, 2002; Carpenter et al., 1998; Odell et al., 1984; Auclair, 1976; 
Gakstatter, Bartsch, and Callahan, 1978). 

In general, cover crops help reduce soil erosion; they reduce nutrient losses by scavenging excess nitrate 
and preventing it from being leached; they can improve soil organic matter, soil carbon, as well as soil 
fertility. Cover crops can also improve soil-water dynamics, help with weed suppression, and provide 
forage for livestock. The practice helps the farmer (e.g., protect soils) and society (e.g., reduce nutrient 
losses to public waters). The research on cover crops is voluminous and almost universally positive about 
the practice’s benefits for natural resources and the environment (see e.g., Plumhoff et al., 2022; Preza-
Fontes et al., 2022; Qin et al., 2021; Li et al., 2020; Nevins, Lacey, and Armstrong, 2020; Rusch et al., 
2020; Thompson et al., 2020; Weyers et al., 2020; Blanco-Canqui, 2018; Daryanto et al., 2018; Roth et al., 
2018; Williams et al., 2018; Snapp and Surapur, 2018; Sievers and Cook, 2018; Pantoja et al., 2016; 
Pantoja et al., 2015; Kladivko et al., 2014; Sawyer, 2007; Tonitto, David, and Drinkwater, 2006; Miguez 
and Bollero, 2005; Ruffo, Bullock, and Bollero, 2004; Stute and Posner, 1995; Wagger, 1989).  

Discussion 

Returning to the well-used metaphor, cover crops are the Swiss army knife of conservation practice—
practical and obvious, possibly even somewhat boring and utilitarian—with multiple functions and benefits. 
Cover cropping’s benefits are very intuitive: growing plants on what would otherwise be bare soils during 
the harsh weather of winter and early spring protects the soil and consumes nitrates. Arguably unique 
among conservation practices, cover crops have the ability to improve physical, chemical, and biological 
properties of the soil, while potentially causing little-to-no interference with commercial crop production, 
although much depends on management and weather (see e.g., Adetunji et al., 2020; Fageria, Baligar, 
and Bailey, 2007; Miguez and Bollero, 2005).  

(1) Cover Crops Reduce Soil Erosion 

Benefits begin with reducing soil erosion, mostly by reducing the erosive potential of precipitation. Studies 
from across the globe have found that the practice could reduce soil loss by as much as 75% when 
compared to fallowed fields; 65% of the studies reported decreases in runoff with cover crops, some 
finding reductions by as much as 90%. In addition to providing protective cover to the soil when it would 
otherwise be exposed, cover crops also increase biomass, residue, and surface roughness; those with 
branching or fibrous rooting systems are the most successful, increasing soil strength and reducing 
concentrated flow erosion. Cover crops also improve important soil physical properties that increase 
water holding capacity and water infiltration, soil organic matter, organic carbon concentration, and soil 
aggregate stability which mitigates the potential for erosion (Blanco-Canqui, 2018; Daryanto et al., 2018; 
Blanco-Canqui, 2015; Blanco-Canqui et al., 2013; Furlani-Júnior et al., 2013; Blanco-Canqui et al., 2011; 
Dabney, Delgado, and Reeves, 2007; Kaspar, Radke, and Laflen, 2001; Miller and Dick, 1995). 
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(2) Cover Crops Reduce Nutrient Losses 

Improving soil structures and microbial communities helps reduce soil erosion and those nutrients (like 
phosphorus) that are bound to the soil. Cover crops also mitigate releases of atmospheric nitrogen (N2O). 
The primary contribution to reducing nutrient losses is by consuming nitrates in the growing plants’ roots 
and reducing leaching. Reductions in nitrate leaching varies across studies based on species of cover 
crop, soil texture, climate, and rainfall, among other characteristics that influence nitrate movement and 
cover crop growth. Ten studies of cover crops found efficient reductions in nitrate leaching that ranged 
from 11 percent to 94 percent and averaged 39 percent as compared to farming systems without cover 
crops (Hargrove et al., 2008; Kaspar et al., 2007; Strock, Porter, and Russelle, 2004; Rasse et al., 2000; 
Ritter, Scarborough, and Chirnside, 1998; Straver and Brinsfield, 1998; Brandi-Dorhn et al., 1997; Wyland 
et al., 1996; McCracken et al., 1994; Staver and Brinsfield, 1990; Jones, 1942; see also, Blanco-Canqui, 
2018; Daryanto et al., 2018). Cover crop growth is essential in the overall effectiveness of the practice 
because growth dictates the amount of biomass produced; the more biomass, the higher probability of 
reducing nitrate pools in the soil. Factors such as planting and termination dates, adequate rainfall, and 
soil quality all play important roles. For example, the low end of nitrate loss reduction (11%) in the above 
studies was due to a lack of rainfall that caused inadequate cover crop establishment and growth (Strock, 
Porter, and Russelle, 2004). The type of cover crop matters; a legume cover crop fixes nitrogen, a non-
legume consumes nitrogen from the residual pools in the soil (Blanco-Canqui, 2018). Increased 
applications of nitrogen fertilizer may also overwhelm the ability of a cover crop to reduce losses and the 
practice is more effective on soils with higher water holding capacity, but less effective on sandy soils in 
which water and nutrients move much faster (Brandi-Dorhn et al., 1997; Ritter, Scarborough, and 
Chirnside, 1998). 

(3) The Cover Crop Challenge: Cost and Risk Lead to Low Adoption 

Researchers—and those farmers who have successfully adopted the practice—have arrived at a general 
consensus about the benefits of cover crops; adoption, however, remains low, especially in the Midwest 
tile-drained fields where it would advance nutrient loss reduction goals the most (see e.g., Illinois 
Environmental Protection Agency, Illinois Nutrient Loss Reduction Strategy). For example, the 2022 
Census of Agriculture reported 18 million acres of cover crops (see, USDA-ERS, April 16, 2024; farmdoc 
daily, February 22, 2024). This is less than 6% of the average of total acres planted to all field crops (316 
million) in the last 10 years (USDA-NASS, Census of Agriculture, 2022; USDA-NASS, Quickstats). The 
challenges for cover crop adoption generally begin with the cost of the practice and the risk of adopting it.  

A decade ago, researchers estimated that the cost of cover crops in the Midwest was between $24 and 
$47 per acre which, adjusted for inflation, would be closer $33 to $64 per acre today (Christianson, 
Tyndall, and Helmers, 2013). Estimates have been relatively consistent and fit within the middle of crop 
costs of production (e.g., chemicals for corn in 2022, $63 per acre; seed costs for soybeans averaged 
$71 per acre)  (see e.g., farmdoc daily, July 6, 2016; June 28, 2018; August 14, 2018; May 1, 2020; 
January 25, 2024; USDA-ERS, Commodity Costs and Returns). Federal farm policy provides some 
assistance for cover crop adoption: $818 million from the Environmental Quality Incentives Program 
(EQIP), in total since 2014; $66 by the Conservation Stewardship Program (CSP), since 2018; and $34 
million by the Regional Conservation Partnership Program (RCPP), since 2015. The additional funding 
from the Inflation Reduction Act has added $25.3 million (EQIP) and $4.3 million (CSP). To put those 
numbers in perspective, the total assistance for cover crops was equal to 4.5% of total EQIP, 1% of total 
CSP spending and 5% of RCPP; the practice has initially fared better under the IRA funds, at 11% of 
EQIP funds and almost 1.4% of CSP.  Figure provides a map of federal assistance for cover crops using 
the NRCS data (USDA-NRCS, RCA Data Viewer).  
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Likely a larger concern, or more difficult barrier to adoption, are the risks the practice adds to the farming 
operation, beginning with the potential for reduced commercial crop yields; on this issue, the research is 
conflicting (compare, Deines et al., 2022; Qin et al., 2021; Abdalla et al., 2019; Daryanto et al., 2018; 
Snapp and Surapur, 2018; Coombs et al., 2017; Marcillo and Miguez, 2017; Finney, White, and Kaye, 
2016; Gieske et al., 2016; Miguez and Bollero, 2005; Ruffo, Bullock, and Bollero, 2004). In summary, 
those studies of legume cover crops (which supply inorganic N by means of atmospheric nitrogen fixation) 
generally increased or did not reduce cash crop yields, while non-legumes most successful in nitrogen 
retention found some reduction in cash crop yields. Non-legume cover crops reduce nitrate loss by 
consuming nitrates and reducing the amount of nitrogen in the fields; those with high C:N ratios after 
termination lead to temporary N immobilization, or “tie-up” of nitrogen, rendering some amount of nitrogen 
not available to the plant at the start of the growing season. This is also a management issue as farmers 
can apply starter nitrogen around planting of the cash crop (see e.g., Preza-Fontes et al., 2022; Nevins, 
Lacey, and Armstrong, 2020).  

The yield risk and concerns about nitrogen availability to the cash crop are matters that will be explored 
further and for which additional research continues to be needed. It is also an area that policy could be 
designed to address but thus far has not. Note initially that the risk of N being tied up is close to the risk of 
losing N when applying fall nitrogen. For example, cover crops reduce nitrate leaching by 39% (on 
average), while fields with nitrogen applied in the fall have been found to lose between approximately 10% 
and 35% of the nitrogen in relation to the amount applied (farmdoc daily, April 18, 2024). Importantly, the 
cover crop temporarily ties up the nitrogen and it can be released back into the field with decomposition, 
but nitrogen exported from fields is lost to the farming system while also causing vast societal costs (see 
e.g., Thapa et al., 2022; Nevins, Lacey, and Armstrong, 2020; Kim et al., 2020; Williams et al., 2018; 
Nevins, Nakatsu, and Armstrong, 2018; Jahanzad et al., 2016).  
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Another—and quite possibly the most significant—risk for farmers in adopting cover crops is that of the 
impacts on the spring planting window. In a short amount of time, farmers need to manage terminating 
the cover crop, planting the cash crop, and applying fertilizers and pesticides. Cover crops could also 
complicate planting (e.g., large amounts of biomass in the field) and fertilizer applications (e.g., tied-up 
nitrogen in the cover crop biomass). As one example, USDA-NASS reports weekly on crop progress and 
the “days suitable for fieldwork” and only 5.1 days were suitable for fieldwork in April in Illinois (USDA-
NASS, April 29, 2024; Ford, April 2, 2024). Here again, climate change is likely to complicate this further 
(see e.g., USDA-ERS, Climate Change; Williams, April 7, 2017). 

Concluding Thoughts 

As a tool for addressing soil erosion, cover crops are the Swiss army knife of conservation practices. A 
large body of research has consistently found cover crops to be effective in reducing soil erosion and 
nutrient losses, while providing numerous benefits to the soil and the field. Cover crops are not a panacea, 
however. Much of the practice’s effectiveness depends on those quintessential elements of farming: the 
weather and farm management, including costs of the practice and the risks to the cash crop. Currently, 
federal farm policy provides some assistance for the costs of cover crops, but it has not received the level 
of investment necessary for widespread adoption and adoption of the practice remains low. Farm policy 
also does little to address the risks of the practice, starting with concerns about nitrogen availability to the 
cash crop and the potential impacts on cash crop yields; more challenging are the risks to spring planting. 
The risks of the practice are matters that will be explored further and for which additional research 
continues to be needed. With Farm Bill reauthorization sprouting, these matters could become more 
pressing if policy is to be better designed to address them.  

References 

Abdalla, Mohamed, Astley Hastings, Kun Cheng, Qian Yue, Dave Chadwick, Mikk Espenberg, Jaak Truu, 
Robert M. Rees, and Pete Smith. "A critical review of the impacts of cover crops on nitrogen leaching, net 
greenhouse gas balance and crop productivity." Global change biology 25, no. 8 (2019): 2530-
2543. https://doi.org/10.1111/gcb.14644.  

Adetunji, Adewole Tomiwa, Bongani Ncube, Reckson Mulidzi, and Francis Bayo Lewu. "Management 
impact and benefit of cover crops on soil quality: A review." Soil and Tillage Research 204 (2020): 
104717. https://doi.org/10.1016/j.still.2020.104717.  

Auclair, Allan N. "Ecological factors in the development of intensive‐management ecosystems in 
Midwestern United States." Ecology 57, no. 3 (1976): 431-444. https://doi.org/10.2307/1936429.  

Bailey, Anna, Lauren Meyer, Neilson Pettingell, Madeline Macie, and John Korstad. "Agricultural practices 
contributing to aquatic dead zones." Ecological and practical applications for sustainable agriculture 
(2020): 373-393. https://link.springer.com/chapter/10.1007/978-981-15-3372-3_17.  

Bergtold, Jason S., Steven Ramsey, Lucas Maddy, and Jeffery R. Williams. "A review of economic 
considerations for cover crops as a conservation practice." Renewable Agriculture and Food Systems 34, 
no. 1 (2019): 62-76. https://doi.org/10.1017/S1742170517000278.  

Blanco‐Canqui, Humberto. "Cover crops and water quality." Agronomy Journal 110, no. 5 (2018): 1633-
1647. https://doi.org/10.2134/agronj2018.02.0077.  

Blanco-Canqui, Humberto, John D. Holman, Alan J. Schlegel, John Tatarko, and Tim M. Shaver. 
"Replacing fallow with cover crops in a semiarid soil: Effects on soil properties." Soil Science Society of 
America Journal 77, no. 3 (2013): 1026-1034. https://doi.org/10.2136/sssaj2013.01.0006.  

Blanco-Canqui, Humberto, Maysoon M. Mikha, DeAnn R. Presley, and Mark M. Claassen. "Addition of 
cover crops enhances no‐till potential for improving soil physical properties." Soil Science Society of 
America Journal 75, no. 4 (2011): 1471-1482. https://doi.org/10.2136/sssaj2010.0430.  

Blanco‐Canqui, Humberto, Tim M. Shaver, John L. Lindquist, Charles A. Shapiro, Roger W. Elmore, 
Charles A. Francis, and Gary W. Hergert. "Cover crops and ecosystem services: Insights from studies in 
temperate soils." Agronomy journal 107, no. 6 (2015): 2449-2474. https://doi.org/10.2134/agronj15.0086.  

https://downloads.usda.library.cornell.edu/usda-esmis/files/8336h188j/g158d508g/rb690187c/prog1724.pdf
https://stateclimatologist.web.illinois.edu/2024/04/02/warm-and-dynamic-march-opens-spring/
https://www.ers.usda.gov/topics/natural-resources-environment/climate-change/
https://cropwatch.unl.edu/2017/potential-impact-crops-changes-spring-climate-trends
https://doi.org/10.1111/gcb.14644
https://doi.org/10.1016/j.still.2020.104717
https://doi.org/10.2307/1936429
https://link.springer.com/chapter/10.1007/978-981-15-3372-3_17
https://doi.org/10.1017/S1742170517000278
https://doi.org/10.2134/agronj2018.02.0077
https://doi.org/10.2136/sssaj2013.01.0006
https://doi.org/10.2136/sssaj2010.0430
https://doi.org/10.2134/agronj15.0086


6 farmdoc daily   May 2, 2024 

Brandi‐Dohrn, Florian M., Mario Hess, John S. Selker, Richard P. Dick, Susan M. Kauffman, and Delbert 
D. Hemphill Jr. Nitrate leaching under a cereal rye cover crop. Vol. 26, no. 1. American Society of 
Agronomy, Crop Science Society of America, and Soil Science Society of America, 
1997. https://doi.org/10.2134/jeq1997.00472425002600010026x.  

Bretz, Frank, Paul Gallo, and Willi Maurer. "Adaptive designs: The Swiss Army knife among clinical trial 
designs?" Clinical Trials 14, no. 5 (2017): 417-
424. https://journals.sagepub.com/doi/full/10.1177/1740774517699406. 

Cain, Derrick. “Obama signs historic five-year farm bill into law.” Agri-Pulse.com. February 9, 2014. 
https://www.agri-pulse.com/articles/3613-obama-signs-historic-five-year-farm-bill-into-law.  

Carpenter, Stephen R., Nina F. Caraco, David L. Correll, Robert W. Howarth, Andrew N. Sharpley, and 
Val H. Smith. "Nonpoint pollution of surface waters with phosphorus and nitrogen." Ecological applications 
8, no. 3 (1998): 559-568. https://doi.org/10.1890/1051-0761(1998)008[0559:NPOSWW]2.0.CO;2.  

Cherr, C. M., J. M. S. Scholberg, and R. McSorley. "Green manure approaches to crop production: A 
synthesis." Agronomy journal 98, no. 2 (2006): 302-319. https://doi.org/10.2134/agronj2005.0035.  

Christianson, Laura, John Tyndall, and Matthew Helmers. "Financial comparison of seven nitrate 
reduction strategies for Midwestern agricultural drainage." Water Resources and Economics 2 (2013): 30-
56. https://doi.org/10.1016/j.wre.2013.09.001.   

Coombs, Claire, John D. Lauzon, Bill Deen, and Laura L. Van Eerd. "Legume cover crop management on 
nitrogen dynamics and yield in grain corn systems." Field crops research 201 (2017): 75-
85. https://doi.org/10.1016/j.fcr.2016.11.001.  

Coppess, J., S. Ruppert and M. Skidmore. "A Menace Reconsidered, Part 4: Losing Nitrogen." farmdoc 
daily (14):74, Department of Agricultural and Consumer Economics, University of Illinois at Urbana-
Champaign, April 18, 2024.  

Creze, Cynthia M., and William R. Horwath. "Cover cropping: a malleable solution for sustainable 
agriculture? Meta-analysis of ecosystem service frameworks in perennial systems." Agronomy 11, no. 5 
(2021): 862. https://doi.org/10.3390/agronomy11050862.  

Dabney, Seth M., Jorge A. Delgado, and D. Wayne Reeves. "Using winter cover crops to improve soil 
and water quality." Communications in Soil Science and Plant Analysis 32, no. 7-8 (2001): 1221-
1250. https://doi.org/10.1081/CSS-100104110.  

Daryanto, Stefani, Bojie Fu, Lixin Wang, Pierre-André Jacinthe, and Wenwu Zhao. "Quantitative synthesis 
on the ecosystem services of cover crops." Earth-Science Reviews 185 (2018): 357-
373. https://doi.org/10.1016/j.earscirev.2018.06.013.  

Deines, Jillian M., Kaiyu Guan, Bruno Lopez, Qu Zhou, Cambria S. White, Sheng Wang, and David B. 
Lobell. "Recent cover crop adoption is associated with small maize and soybean yield losses in the 
United States." Global change biology 29, no. 3 (2023): 794-807. https://doi.org/10.1111/gcb.16489.  

Diaz, Robert J., and Rutger Rosenberg. "Spreading dead zones and consequences for marine 
ecosystems." science 321, no. 5891 (2008): 926-929. https://doi.org/10.1126/science.1156401.  

Drinkwater, Laurie E., and SSieglinde Snapp. "Nutrients in agroecosystems: rethinking the management 
paradigm." Advances in agronomy 92 (2007): 163-186. https://doi.org/10.1016/S0065-2113(04)92003-2.  

Fageria, Nand K., Virupax C. Baligar, and Beth A. Bailey. "Role of cover crops in improving soil and row 
crop productivity." Communications in soil science and plant analysis 36, no. 19-20 (2005): 2733-
2757. https://doi.org/10.1080/00103620500303939.  

Finney, Denise M., Charles M. White, and Jason P. Kaye. "Biomass production and carbon/nitrogen ratio 
influence ecosystem services from cover crop mixtures." Agronomy journal 108, no. 1 (2016): 39-
52. https://doi.org/10.2134/agronj15.0182.  

https://doi.org/10.2134/jeq1997.00472425002600010026x
https://journals.sagepub.com/doi/full/10.1177/1740774517699406
https://www.agri-pulse.com/articles/3613-obama-signs-historic-five-year-farm-bill-into-law
https://doi.org/10.1890/1051-0761(1998)008%5b0559:NPOSWW%5d2.0.CO;2
https://doi.org/10.2134/agronj2005.0035
https://doi.org/10.1016/j.wre.2013.09.001
https://doi.org/10.1016/j.fcr.2016.11.001
https://farmdocdaily.illinois.edu/2024/04/a-menace-reconsidered-part-4-losing-nitrogen.html
https://doi.org/10.3390/agronomy11050862
https://doi.org/10.1081/CSS-100104110
https://doi.org/10.1016/j.earscirev.2018.06.013
https://doi.org/10.1111/gcb.16489
https://doi.org/10.1126/science.1156401
https://doi.org/10.1016/S0065-2113(04)92003-2
https://doi.org/10.1080/00103620500303939
https://doi.org/10.2134/agronj15.0182


7 farmdoc daily   May 2, 2024 

Ford, Trent. “Warm and Dynamic March Opens Spring.” Illinois State Climatologist. April 2, 2024. 
https://stateclimatologist.web.illinois.edu/2024/04/02/warm-and-dynamic-march-opens-spring/.  

Furlani Júnior, Enes, Danilo de Carvalho Neves, Marcio Lustosa Santos, and Samuel Ferrari. "The 
management of cover plant residues for cotton cropped in a no-tillage system." Acta Scientiarum. 
Agronomy 35 (2013): 371-376. https://periodicos.uem.br/ojs/index.php/ActaSciAgron/article/view/15294.  

Gakstatter, Jack H., A. F. Bartsch, and Clarence A. Callahan. "The impact of broadly applied effluent 
phosphorus standards on eutrophication control." Water Resources Research 14, no. 6 (1978): 1155-
1158. https://doi.org/10.1029/WR014i006p01155.  

Gieske, Miriam F., Victoria J. Ackroyd, Dean G. Baas, Dale R. Mutch, Donald L. Wyse, and Beverly R. 
Durgan. "Brassica cover crop effects on nitrogen availability and oat and corn yield." Agronomy journal 
108, no. 1 (2016): 151-161. https://doi.org/10.2134/agronj2015.0119.  

Groff, Steve. "The past, present, and future of the cover crop industry." Journal of Soil and Water 
Conservation 70, no. 6 (2015): 130A-133A. https://www.jswconline.org/content/70/6/130A.short.  

Güldner, Dino, Laura Larsen, and Geoff Cunfer. "Soil fertility transitions in the context of industrialization, 
1750–2000." Social Science History 45, no. 4 (2021): 785-
811. https://www.cambridge.org/core/journals/social-science-history/article/abs/soil-fertility-transitions-in-
the-context-of-industrialization-17502000/078452877FEA7E816F3F53536A79EB26. 

Guttman, Jon. “How Did the Swiss Army Knife Become the Original Multitool?” HistoryNet.com. October 5, 
2022. https://www.historynet.com/swiss-army-knife-history/.  

Hamilton, Abbe V., David A. Mortensen, and Melanie Kammerer Allen. "The state of the cover crop nation 
and how to set realistic future goals for the popular conservation practice." Journal of Soil and Water 
Conservation 72, no. 5 (2017): 111A-115A. https://www.jswconline.org/content/72/5/111A. 

Hargrove, W.L., R. L. Mikkelsen, J. R. Williams, and V. W. Benson. "Effects of cover crops on 
groundwater quality." Cover crops for clean water (1991): 57-68. 
https://www.semanticscholar.org/paper/Effects-of-cover-crops-on-groundwater-quality-Hargrove-
Mikkelsen/390ecbfad2a0b970e805c768f851129662ccd10c.  

Hughes, M. and M. Langemeier. "Cover Crops and Farm Profitability in Central Indiana." farmdoc daily 
(10):81, Department of Agricultural and Consumer Economics, University of Illinois at Urbana-Champaign, 
May 1, 2020.  

Illinois Environmental Protection Agency. “Illinois Nutrient Loss Reduction Strategy.” 
https://epa.illinois.gov/topics/water-quality/watershed-management/excess-nutrients/nutrient-loss-
reduction-strategy.html.   

Jahanzad, E., A. V. Barker, M. Hashemi, T. Eaton, A. Sadeghpour, and S. A. Weis. "Nitrogen release 
dynamics and decomposition of buried and surface cover crop residues." Agronomy Journal 108, no. 4 
(2016): 1735-1741. https://doi.org/10.2134/agronj2016.01.0001.  

Jones, Randall J. "Nitrogen losses from Alabama soils in lysimeters as influenced by various systems of 
green manure crop management." (1942): 574-
85. https://doi.org/10.2134/agronj1942.00021962003400060008x.  

Justus, Timothy. "Blueprints, Swiss Army knives, and other metaphors: The Birth of the Mind: How a Tiny 
Number of Genes Creates the Complexities of Human Thought, by Gary Marcus, Basic Books (Perseus) 
2004. $26.00 (278 pp.) ISBN 0 465 04405 0." Trends in Cognitive Sciences 8, no. 5 (2004): 201-
203. https://www.cell.com/trends/cognitive-sciences/fulltext/S1364-6613(04)00082-8. 

Kaspar, T. C., D. B. Jaynes, T. B. Parkin, and T. B. Moorman. "Rye cover crop and gamagrass strip 
effects on NO3 concentration and load in tile drainage." Journal of environmental quality 36, no. 5 (2007): 
1503-1511. https://doi.org/10.2134/jeq2006.0468.  

https://stateclimatologist.web.illinois.edu/2024/04/02/warm-and-dynamic-march-opens-spring/
https://periodicos.uem.br/ojs/index.php/ActaSciAgron/article/view/15294
https://doi.org/10.1029/WR014i006p01155
https://doi.org/10.2134/agronj2015.0119
https://www.jswconline.org/content/70/6/130A.short
https://www.cambridge.org/core/journals/social-science-history/article/abs/soil-fertility-transitions-in-the-context-of-industrialization-17502000/078452877FEA7E816F3F53536A79EB26
https://www.cambridge.org/core/journals/social-science-history/article/abs/soil-fertility-transitions-in-the-context-of-industrialization-17502000/078452877FEA7E816F3F53536A79EB26
https://www.historynet.com/swiss-army-knife-history/
https://www.jswconline.org/content/72/5/111A
https://www.semanticscholar.org/paper/Effects-of-cover-crops-on-groundwater-quality-Hargrove-Mikkelsen/390ecbfad2a0b970e805c768f851129662ccd10c
https://www.semanticscholar.org/paper/Effects-of-cover-crops-on-groundwater-quality-Hargrove-Mikkelsen/390ecbfad2a0b970e805c768f851129662ccd10c
https://farmdocdaily.illinois.edu/2020/05/cover-crops-and-farm-profitability-in-central-indiana.html
https://epa.illinois.gov/topics/water-quality/watershed-management/excess-nutrients/nutrient-loss-reduction-strategy.html
https://epa.illinois.gov/topics/water-quality/watershed-management/excess-nutrients/nutrient-loss-reduction-strategy.html
https://doi.org/10.2134/agronj2016.01.0001
https://doi.org/10.2134/agronj1942.00021962003400060008x
https://www.cell.com/trends/cognitive-sciences/fulltext/S1364-6613(04)00082-8
https://doi.org/10.2134/jeq2006.0468


8 farmdoc daily   May 2, 2024 

Kaspar, T. C., J. K. Radke, and J. M. Laflen. "Small grain cover crops and wheel traffic effects on 
infiltration, runoff, and erosion." Journal of Soil and Water Conservation 56, no. 2 (2001): 160-
164. https://www.jswconline.org/content/56/2/160.short.  

Kell, Walter V. “Cover Crops for Soil Conservation.” U.S. Dept. of Agric. Farmers’ Bulletin No. 1758 (1936, 
revised 1942). https://babel.hathitrust.org/cgi/pt?id=uiug.30112019287165&seq=2.  

Kim, Nakian, María C. Zabaloy, Kaiyu Guan, and María B. Villamil. "Do cover crops benefit soil 
microbiome? A meta-analysis of current research." Soil Biology and Biochemistry 142 (2020): 
107701. https://doi.org/10.1016/j.soilbio.2019.107701.  

Kladivko, Eileen J. "Cover crops: progress and outlook." Soil and Water Conservation: A Celebration of 
75 (2020): 293-
302. https://www.swcs.org/static/media/cms/75th_Book__Chapter_27_B783BAE5B0F68.pdf.  

Kladivko, Eileen J., Thomas C. Kaspar, Dan B. Jaynes, Robert W. Malone, John Singer, Xenia K. Morin, 
and Timothy Searchinger. "Cover crops in the upper midwestern United States: Potential adoption and 
reduction of nitrate leaching in the Mississippi River Basin." Journal of Soil and Water Conservation 69, 
no. 4 (2014): 279-291. https://www.jswconline.org/content/jswc/69/4/279.full.pdf.  

Li, Fucui, Peter Sørensen, Xiaoxi Li, and Jørgen E. Olesen. "Carbon and nitrogen mineralization differ 
between incorporated shoots and roots of legume versus non-legume based cover crops." Plant and Soil 
446 (2020): 243-257. https://link.springer.com/article/10.1007/s11104-019-04358-6.  

Marcillo, G. S., and F. E. Miguez. "Corn yield response to winter cover crops: An updated meta-analysis." 
Journal of Soil and Water Conservation 72, no. 3 (2017): 226-239. 
https://www.jswconline.org/content/72/3/226.short.   

Mays, D. A., K. R. Sistani, and Ravi K. Malik. "Use of winter annual cover crops to reduce soil nitrate 
levels." Journal of sustainable agriculture 21, no. 4 (2003): 5-19. https://doi.org/10.1300/J064v21n04_03.  

McCracken, Daniel V., M. Scott Smith, John H. Grove, Charles T. MacKown, and Robert L. Blevins. 
"Nitrate leaching as influenced by cover cropping and nitrogen source." Soil Science Society of America 
Journal 58, no. 5 (1994): 1476-1483. https://doi.org/10.2136/sssaj1994.03615995005800050029x.  

McNeill, John R., and Verena Winiwarter. "Breaking the sod: Humankind, history, and soil." Science 304, 
no. 5677 (2004): 1627-1629. https://doi.org/10.1126/science.1099893.  

Miguez, Fernando E., and Germán A. Bollero. "Review of corn yield response under winter cover 
cropping systems using meta‐analytic methods." Crop Science 45, no. 6 (2005): 2318-
2329. https://doi.org/10.2135/cropsci2005.0014.  

Miller, Morten, and Richard P. Dick. "Dynamics of soil C and microbial biomass in whole soil and 
aggregates in two cropping systems." Applied Soil Ecology 2, no. 4 (1995): 253-
261. https://doi.org/10.1016/0929-1393(95)00060-6.  

NBC News. “Obama: Farm Bill ‘Is Like a Swiss Army Knife.’” February 7, 2024. 
https://www.nbcnews.com/news/us-news/obama-farm-bill-swiss-army-knife-n24911.  

Nevins, Clayton J., Cindy Nakatsu, and Shalamar Armstrong. "Characterization of microbial community 
response to cover crop residue decomposition." Soil Biology and Biochemistry 127 (2018): 39-
49. https://doi.org/10.1016/j.soilbio.2018.09.015.  

Nevins, Clayton J., Corey Lacey, and Shalamar Armstrong. "The synchrony of cover crop decomposition, 
enzyme activity, and nitrogen availability in a corn agroecosystem in the Midwest United States." Soil and 
Tillage Research 197 (2020): 104518. https://doi.org/10.1016/j.still.2019.104518.  

Odell, Russell T., S. W. Melsted, and William M. Walker. "Changes in organic carbon and nitrogen of 
Morrow Plot soils under different treatments, 1904–1973." Soil Science 137, no. 3 (1984): 160-
171. https://journals.lww.com/soilsci/toc/1984/03000.  

https://www.jswconline.org/content/56/2/160.short
https://babel.hathitrust.org/cgi/pt?id=uiug.30112019287165&seq=2
https://doi.org/10.1016/j.soilbio.2019.107701
https://www.swcs.org/static/media/cms/75th_Book__Chapter_27_B783BAE5B0F68.pdf
https://www.jswconline.org/content/jswc/69/4/279.full.pdf
https://link.springer.com/article/10.1007/s11104-019-04358-6
https://www.jswconline.org/content/72/3/226.short
https://doi.org/10.1300/J064v21n04_03
https://doi.org/10.2136/sssaj1994.03615995005800050029x
https://doi.org/10.1126/science.1099893
https://doi.org/10.2135/cropsci2005.0014
https://doi.org/10.1016/0929-1393(95)00060-6
https://www.nbcnews.com/news/us-news/obama-farm-bill-swiss-army-knife-n24911
https://doi.org/10.1016/j.soilbio.2018.09.015
https://doi.org/10.1016/j.still.2019.104518
https://journals.lww.com/soilsci/toc/1984/03000


9 farmdoc daily   May 2, 2024 

Odland, T. E., and H. C. Knoblauch. "The value of cover crops in continuous corn culture." (1938): 22-
29. https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj1938.00021962003000010004x. 

Pantoja, Jose L., Krishna P. Woli, John E. Sawyer, and Daniel W. Barker. "Corn nitrogen fertilization 
requirement and corn–soybean productivity with a rye cover crop." Soil Science Society of America 
Journal 79, no. 5 (2015): 1482-1495. https://doi.org/10.2136/sssaj2015.02.0084.  

Pantoja, Jose L., Krishna P. Woli, John E. Sawyer, and Daniel W. Barker. "Winter rye cover crop biomass 
production, degradation, and nitrogen recycling." Agronomy Journal 108, no. 2 (2016): 841-
853. https://doi.org/10.2134/agronj2015.0336.  

Pieters, A.J. and Roland McKee. “The Use of Cover and Green-Manure Crops.” Soils & Men: Yearbook of 
Agriculture, 1938 (Washington DC: U.S. Dept. of Agriculture, 1938), pp. 431-444 (special thanks to Dr. 
Otto Doering for the copy). 

Plumhoff, Marta, R. Kent Connell, Alison Bressler, and Jennifer Blesh. "Management history and mixture 
evenness affect the ecosystem services from a crimson clover-rye cover crop." Agriculture, Ecosystems & 
Environment 339 (2022): 108155. https://doi.org/10.1016/j.agee.2022.108155.  

Preza‐Fontes, Giovani, Houston Miller, James Camberato, Richard Roth, and Shalamar Armstrong. "Corn 
yield response to starter nitrogen rates following a cereal rye cover crop." Crop, Forage & Turfgrass 
Management 8, no. 2 (2022): e20187. https://doi.org/10.1002/cft2.20187.  

Qin, Ziqi, Kaiyu Guan, Wang Zhou, Bin Peng, María B. Villamil, Zhenong Jin, Jinyun Tang et al. 
"Assessing the impacts of cover crops on maize and soybean yield in the US Midwestern 
agroecosystems." Field Crops Research 273 (2021): 108264. https://doi.org/10.1016/j.fcr.2021.108264.  

Rabalais, Nancy N., R. Eugene Turner, and William J. Wiseman Jr. "Gulf of Mexico hypoxia, aka “The 
dead zone”." Annual Review of ecology and Systematics 33, no. 1 (2002): 235-
263. https://doi.org/10.1146/annurev.ecolsys.33.010802.150513.  

Rasse, Daniel P., Joe T. Ritchie, W. Richard Peterson, Jun Wei, and Alvin JM Smucker. Rye cover crop 
and nitrogen fertilization effects on nitrate leaching in inbred maize fields. Vol. 29, no. 1. American Society 
of Agronomy, Crop Science Society of America, and Soil Science Society of America, 
2000. https://doi.org/10.2134/jeq2000.00472425002900010037x.  

Ritter, W. F., R. Wꎬ Scarborough, and A. E. M. Chirnside. "Winter cover crops as a best management 
practice for reducing nitrogen leaching." Journal of Contaminant Hydrology 34, no. 1-2 (1998): 1-
15. https://doi.org/10.1016/S0169-7722(98)00087-4.  

Roth, Richard T., Michael D. Ruffatti, Patrick D. O'Rourke, and Shalamar D. Armstrong. "A cost analysis 
approach to valuing cover crop environmental and nitrogen cycling benefits: A central Illinois on farm 
case study." Agricultural systems 159 (2018): 69-77. https://doi.org/10.1016/j.agsy.2017.10.007.  

Ruffo, Matias L., Donald G. Bullock, and German A. Bollero. "Soybean yield as affected by biomass and 
nitrogen uptake of cereal rye in winter cover crop rotations." Agronomy Journal 96, no. 3 (2004): 800-
805. https://doi.org/10.2134/agronj2004.0800.  

Ruppert, S., J. Coppess, W. Fathauer and M. Skidmore. "A Menace to National Welfare Reconsidered, 
Part 1: Reviewing the Costs of Erosion." farmdoc daily (14):52, Department of Agricultural and Consumer 
Economics, University of Illinois at Urbana-Champaign, March 14, 2024.  

Ruppert, S., J. Coppess and M. Skidmore. "A Menace to National Welfare Reconsidered, Part 2: 
Reviewing Tillage." farmdoc daily (14):57, Department of Agricultural and Consumer Economics, 
University of Illinois at Urbana-Champaign, March 21, 2024.  

Ruppert, S., J. Coppess and M. Skidmore. "A National Menace Reconsidered, Part 3: Conservation 
Buffers." farmdoc daily (14):61, Department of Agricultural and Consumer Economics, University of Illinois 
at Urbana-Champaign, March 28, 2024.  

https://acsess.onlinelibrary.wiley.com/doi/abs/10.2134/agronj1938.00021962003000010004x
https://doi.org/10.2136/sssaj2015.02.0084
https://doi.org/10.2134/agronj2015.0336
https://doi.org/10.1016/j.agee.2022.108155
https://doi.org/10.1002/cft2.20187
https://doi.org/10.1016/j.fcr.2021.108264
https://doi.org/10.1146/annurev.ecolsys.33.010802.150513
https://doi.org/10.2134/jeq2000.00472425002900010037x
https://doi.org/10.1016/S0169-7722(98)00087-4
https://doi.org/10.1016/j.agsy.2017.10.007
https://doi.org/10.2134/agronj2004.0800
https://farmdocdaily.illinois.edu/2024/03/a-menace-to-national-welfare-reconsidered-part-1-reviewing-the-costs-of-erosion.html
https://farmdocdaily.illinois.edu/2024/03/a-menace-to-national-welfare-reconsidered-part-1-reviewing-the-costs-of-erosion.html
https://farmdocdaily.illinois.edu/2024/03/a-menace-to-national-welfare-reconsidered-part-2-reviewing-tillage.html
https://farmdocdaily.illinois.edu/2024/03/a-menace-to-national-welfare-reconsidered-part-2-reviewing-tillage.html
https://farmdocdaily.illinois.edu/2024/03/a-national-menace-reconsidered-part-3-conservation-buffers.html
https://farmdocdaily.illinois.edu/2024/03/a-national-menace-reconsidered-part-3-conservation-buffers.html


10 farmdoc daily   May 2, 2024 

Rusch, Hannah L., Jeffrey A. Coulter, Julie M. Grossman, Gregg A. Johnson, Paul M. Porter, and Axel 
Garcia y Garcia. "Towards sustainable maize production in the US upper Midwest with interseeded cover 
crops." Plos one 15, no. 4 (2020): e0231032. https://doi.org/10.1371/journal.pone.0231032.  

Sawyer, John. “Nitrogen loss: How does it happen?” Iowa State University, Extension and Outreach. 
Integrated Crop Management. May 14, 2007. https://crops.extension.iastate.edu/encyclopedia/nitrogen-
loss-how-does-it-happen. 

Schnitkey, G., J. Coppess and N. Paulson. "Costs and Benefits of Cover Crops: An Example with Cereal 
Rye." farmdoc daily (6):126, Department of Agricultural and Consumer Economics, University of Illinois at 
Urbana-Champaign, July 6, 2016.  

Schnitkey, G., K. Swanson, J. Coppess and S. Armstrong. "Managing the Economics of Planting Cereal 
Rye as a Cover Crop." farmdoc daily (8):151, Department of Agricultural and Consumer Economics, 
University of Illinois at Urbana-Champaign, August 14, 2018.  

Schnitkey, G. and L. Gentry. "Robust Cover Crop Systems for Soybeans." farmdoc daily (14):17, 
Department of Agricultural and Consumer Economics, University of Illinois at Urbana-Champaign, 
January 25, 2024.  

Scholberg, Johannes MS, Santiago Dogliotti, Carolina Leoni, Corey M. Cherr, Lincoln Zotarelli, and 
Walter AH Rossing. "Cover crops for sustainable agrosystems in the Americas." Genetic engineering, 
biofertilisation, soil quality and organic farming (2010): 23-
58. https://link.springer.com/chapter/10.1007/978-90-481-8741-6_2.  

Sievers, Taylor, and Rachel L. Cook. "Aboveground and root decomposition of cereal rye and hairy vetch 
cover crops." Soil Science Society of America Journal 82, no. 1 (2018): 147-
155. https://doi.org/10.2136/sssaj2017.05.0139.  

Smith, Ernie. “The Simple, Elegant History of the Swiss Army Knife.” Atlas Obscura. October 5, 2015. 
https://www.atlasobscura.com/articles/the-simple-elegant-history-of-the-swiss-army-knife.   

Snapp, Sieglinde, and Sowmya Surapur. "Rye cover crop retains nitrogen and doesn’t reduce corn 
yields." Soil and Tillage Research 180 (2018): 107-115. https://doi.org/10.1016/j.still.2018.02.018.  

Staver, K. W., and R. B. Brinsfield. "Patterns of soil nitrate availability in corn production systems: 
Implications for reducing groundwater contamination." Journal of Soil and Water Conservation 45, no. 2 
(1990): 318-323. https://www.semanticscholar.org/paper/Patterns-of-soil-nitrate-availability-in-corn-for-
Staver-Brinsfield/31f67ad9060c60aeb6e8bd37479cd40c01a193c9.  

Staver, Kenneth W., and Russell B. Brinsfield. "Using cereal grain winter cover crops to reduce 
groundwater nitrate contamination in the mid-Atlantic coastal plain." Journal of Soil and Water 
Conservation 53, no. 3 (1998): 230-240. https://www.jswconline.org/content/53/3/230.  

Strock, Jeffrey S., Paul M. Porter, and M. P. Russelle. "Cover cropping to reduce nitrate loss through 
subsurface drainage in the northern US Corn Belt." Journal of environmental quality 33, no. 3 (2004): 
1010-1016. https://doi.org/10.2134/jeq2004.1010.  

Stute, James K., and Joshua L. Posner. "Synchrony between legume nitrogen release and corn demand 
in the upper Midwest." Agronomy Journal 87, no. 6 (1995): 1063-
1069. https://doi.org/10.2134/agronj1995.00021962008700060006x.  

Swanson, K., G. Schnitkey, J. Coppess and S. Armstrong. "Understanding Budget Implications of Cover 
Crops." farmdoc daily (8):119, Department of Agricultural and Consumer Economics, University of Illinois 
at Urbana-Champaign, June 28, 2018.  

Thapa, Resham, Katherine L. Tully, Chris Reberg-Horton, Miguel Cabrera, Brian W. Davis, David Fleisher, 
Julia Gaskin et al. "Cover crop residue decomposition in no-till cropping systems: Insights from multi-state 
on-farm litter bag studies." Agriculture, Ecosystems & Environment 326 (2022): 
107823. https://doi.org/10.1016/j.agee.2021.107823.  

https://doi.org/10.1371/journal.pone.0231032
https://crops.extension.iastate.edu/encyclopedia/nitrogen-loss-how-does-it-happen
https://crops.extension.iastate.edu/encyclopedia/nitrogen-loss-how-does-it-happen
https://farmdocdaily.illinois.edu/2016/07/costs-and-benefits-of-cover-crops-example.html
https://farmdocdaily.illinois.edu/2016/07/costs-and-benefits-of-cover-crops-example.html
https://farmdocdaily.illinois.edu/2018/08/managing-economics-planting-cereal-rye-cover-crop.html
https://farmdocdaily.illinois.edu/2018/08/managing-economics-planting-cereal-rye-cover-crop.html
https://farmdocdaily.illinois.edu/2024/01/robust-cover-crop-systems-for-soybeans.html
https://link.springer.com/chapter/10.1007/978-90-481-8741-6_2
https://doi.org/10.2136/sssaj2017.05.0139
https://www.atlasobscura.com/articles/the-simple-elegant-history-of-the-swiss-army-knife
https://doi.org/10.1016/j.still.2018.02.018
https://www.semanticscholar.org/paper/Patterns-of-soil-nitrate-availability-in-corn-for-Staver-Brinsfield/31f67ad9060c60aeb6e8bd37479cd40c01a193c9
https://www.semanticscholar.org/paper/Patterns-of-soil-nitrate-availability-in-corn-for-Staver-Brinsfield/31f67ad9060c60aeb6e8bd37479cd40c01a193c9
https://www.jswconline.org/content/53/3/230
https://doi.org/10.2134/jeq2004.1010
https://doi.org/10.2134/agronj1995.00021962008700060006x
https://farmdocdaily.illinois.edu/2018/06/understanding-budget-implications-of-cover-crops.html
https://farmdocdaily.illinois.edu/2018/06/understanding-budget-implications-of-cover-crops.html
https://doi.org/10.1016/j.agee.2021.107823


11 farmdoc daily   May 2, 2024 

The White House. President Barack Obama. “Remarks by the President at Signing of the Farm Bill—MI.” 
Archives.gov. February 7, 2024. https://obamawhitehouse.archives.gov/the-press-
office/2014/02/07/remarks-president-signing-farm-bill-mi.  

Thompson, Nathanael M., Shalamar D. Armstrong, Richard T. Roth, Michael D. Ruffatti, and Carson J. 
Reeling. "Short‐run net returns to a cereal rye cover crop mix in a midwest corn–soybean rotation." 
Agronomy Journal 112, no. 2 (2020): 1068-1083. https://doi.org/10.1002/agj2.20132.  

Tonitto, C., M. B. David, and L. E. Drinkwater. "Replacing bare fallows with cover crops in fertilizer-
intensive cropping systems: A meta-analysis of crop yield and N dynamics." Agriculture, Ecosystems & 
Environment 112, no. 1 (2006): 58-72. https://doi.org/10.1016/j.agee.2005.07.003.  

U.S. Dept. of Agric., Econ. Research Svc. “2022 Census of Agriculture: Cover crop use continues to be 
most common in eastern United States.” April 16, 2024. https://www.ers.usda.gov/data-products/chart-
gallery/gallery/chart-detail/?chartId=108950.  

U.S. House of Representatives, Committee on Agriculture. “Thompson Releases 2024 Farm Bill 
Overview.” Press Release. May 1, 2024. 
https://agriculture.house.gov/news/documentsingle.aspx?DocumentID=7753. 

U.S. House of Representatives, Committee on Agriculture. “House Committee on Agriculture: The 2024 
Farm Bill.” https://agriculture.house.gov/uploadedfiles/high_level_title_by_title_doc.pdf.  

U.S. Senate, Committee on Agriculture, Nutrition, and Forestry. “Chairwoman Stabenow Unveils the Rural 
Prosperity and Food Security Act.” Newsroom, Majority News. May 1, 2024. 
https://www.agriculture.senate.gov/newsroom/dem/press/release/chairwoman-stabenow-unveils-the-rural-
prosperity-and-food-security-act. 

U.S. Senate, Committee on Agriculture, Nutrition, and Forestry. “The Rural Prosperity and Food Security 
Act: section-by-section summary.” 
https://www.agriculture.senate.gov/imo/media/doc/rural_prosperity_and_food_security_section-by-
section.pdf.  

Wagger, M. G. "Cover crop management and nitrogen rate in relation to growth and yield of no‐till corn." 
Agronomy Journal 81, no. 3 (1989): 533-
538. https://doi.org/10.2134/agronj1989.00021962008100030028x.  

Weyers, Sharon L., Russ W. Gesch, Frank Forcella, Carrie A. Eberle, Matthew D. Thom, Heather L. 
Matthees, Matthew Ott, Gary W. Feyereisen, and Jeffrey S. Strock. Surface runoff and nutrient dynamics 
in cover crop–soybean systems in the Upper Midwest. Vol. 50, no. 1. 
2021. https://doi.org/10.1002/jeq2.20135.  

Williams, Alwyn, M. Scott Wells, David A. Dickey, Shuijin Hu, Jude Maul, Daniel T. Raskin, S. Chris 
Reberg-Horton, and Steven B. Mirsky. "Establishing the relationship of soil nitrogen immobilization to 
cereal rye residues in a mulched system." Plant and Soil 426 (2018): 95-
107. https://link.springer.com/article/10.1007/s11104-018-3566-0.  

Williams, Tyler. “Potential Impact on Crops from Changes in Spring Climate Trends.” Cropwatch. 
University of Nebraska-Lincoln, Institute of Agriculture and Natural Resources. April 7, 2017. 
https://cropwatch.unl.edu/2017/potential-impact-crops-changes-spring-climate-trends.  

Wyland, L. J., L. E. Jackson, W. E. Chaney, Karen Klonsky, S. T. Koike, and B. Kimple. "Winter cover 
crops in a vegetable cropping system: Impacts on nitrate leaching, soil water, crop yield, pests and 
management costs." Agriculture, Ecosystems & Environment 59, no. 1-2 (1996): 1-
17. https://doi.org/10.1016/0167-8809(96)01048-1.  

Zulauf, C., G. Schnitkey, N. Paulson and J. Coppess. "Cover Crops and Covered Cropland, 2022 US 
Census of Agriculture." farmdoc daily (14):37, Department of Agricultural and Consumer Economics, 
University of Illinois at Urbana-Champaign, February 22, 2024.  

https://obamawhitehouse.archives.gov/the-press-office/2014/02/07/remarks-president-signing-farm-bill-mi
https://obamawhitehouse.archives.gov/the-press-office/2014/02/07/remarks-president-signing-farm-bill-mi
https://doi.org/10.1002/agj2.20132
https://doi.org/10.1016/j.agee.2005.07.003
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=108950
https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=108950
https://agriculture.house.gov/news/documentsingle.aspx?DocumentID=7753
https://agriculture.house.gov/uploadedfiles/high_level_title_by_title_doc.pdf
https://www.agriculture.senate.gov/newsroom/dem/press/release/chairwoman-stabenow-unveils-the-rural-prosperity-and-food-security-act
https://www.agriculture.senate.gov/newsroom/dem/press/release/chairwoman-stabenow-unveils-the-rural-prosperity-and-food-security-act
https://www.agriculture.senate.gov/imo/media/doc/rural_prosperity_and_food_security_section-by-section.pdf
https://www.agriculture.senate.gov/imo/media/doc/rural_prosperity_and_food_security_section-by-section.pdf
https://doi.org/10.2134/agronj1989.00021962008100030028x
https://doi.org/10.1002/jeq2.20135
https://link.springer.com/article/10.1007/s11104-018-3566-0
https://cropwatch.unl.edu/2017/potential-impact-crops-changes-spring-climate-trends
https://doi.org/10.1016/0167-8809(96)01048-1
https://farmdocdaily.illinois.edu/2024/02/cover-crops-and-covered-cropland-2022-us-census-of-agriculture.html
https://farmdocdaily.illinois.edu/2024/02/cover-crops-and-covered-cropland-2022-us-census-of-agriculture.html

