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« Cover crops (CC) have nearly doubled in area in the U.S. since 2012.
« CC are promoted for climate-smart agriculture, soil health, erosion

control, and nutrient retention.

 The U.S. Department of Agriculture has subsidized the practice with
more than $100 million per year since 2016. Before 2016 this was a

very uncommon practice.

* Questions remain about potential downsides, especially yield

penalties and planting delays.
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(1) Quantify CC impacts on corn and soybean yields, planting dates and
prevented planting. (2) Explore mechanisms of yield impacts. (3) Assess

heterogeneity across space and time.

Results

/

« 6 states in US Corn Belt
« >100,000 fields
« Treated fields: 3+ years CC
« Control fields: never CC
« Before treatment: 2000-2009
« After treatment: 2016-2022
 Environmental covariates:
« Soil properties, weather, terrain

Methods: Difference-in-Difference (DID) and Causal Forest 4 models.
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* Annual dataset derived from satellite data (Landsat and Sentinel-2):
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1. CC causes yield reduction and planting delay
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Corn . Soybean
CC reduces corn yields by ~2.9% and soybean yields by ~1.7%, and delays corn planting by ~4 days
and soybean by ~2.5 days. Results are consistent across different states and years during the post-

treatment period (2016-2022). Minimal effects seen in placebo period (2010-2015).

2. Late planting can explain much of the yield loss from cover crop adoption: ~50% of corn and ~90% of soybean yield penalties can be attributed to the delay in planting (not shown).

3. Cover crop impacts are heterogeneous: larger yield losses on better soils and

in drier years. Greatest delays on high-quality fields and wet springs.
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Maps of CC impacts on Corn Yield and Planting date across the study region.
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Causal Forest =e=DID

DID and causal forest approaches agree in magnitude and direction.
Causal forests exhibit some bias in pre-treatment and placebo periods.
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4. Cover crops reduce prevented planting: In 2019 (very wet spring), CC fields were half as
likely to be fallowed. This suggests CC reduces risk of spring flooding.
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 CC increases spring resilience (less prevented planting)

* CC reduces yield through delayed planting
* Tradeoff depends on spring rainfall: benefits in wet years, penalties in dry years.

 Little evidence of improvement over time (<5 years post-adoption).

Policy Implications

Timely planting and earlier termination may reduce yield loss while preserving soil benefits.
Need for region- and weather-specific CC management strategies.

Contact:

g

Funded by NASA Acres and the Keck Foundation

References:

Supporting literature cited in full paper.

1. Y. Ma, S.-Z. Liang, D. B. Myers, A. Swatantran, D. B. Lobell, Subfield-level crop yield mapping without ground truth data: A scale
transfer framework. Remote Sensing of Environment 315, 114427 (2024).
2. J. M. Deines, et al., Field-scale dynamics of planting dates in the US Corn Belt from 2000 to 2020. Remote Sensing of
Environment 291, 113551-113551 (2023).
3. Q. Zhou, et al., Recent Rapid Increase of Cover Crop Adoption Across the U.S. Midwest Detected by Fusing Multi-Source
Satellite Data. Geophysical Research Letters 49, e2022GL100249 (2022).
4. S. Athey, S. Wager, Estimating Treatment Effects with Causal Forests: An Application. Observational Studies 5, 37-51 (2019)


mailto:dlobell@stanford.edu
mailto:sditom@stanford.edu

