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What is a cover crop?



 



  



Cover crop considerations
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What do cover crops do?



Source: Cates et al. (2018). What do we know about cover crop efficacy in the North Central United States? Journal of Soil and Water Conservation, 73(6), 153A-157A. doi:10.2489/jswc.73.6.153A
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What about wildlife?

Source: Wilcoxen et al.  (2018). Use of cover crop fields by migratory and resident birds. Agriculture, Ecosystems & Environment, 252, 42-50. doi:https://doi.org/10.1016/j.agee.2017.09.039
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What about wildlife?

Source: Godar et al. (2023). Ring-necked Pheasant Brood Habitat Selection and Movements in an Intensive Agricultural Landscape. Prairie Naturalist, 55, 107-123. 



What about wildlife?

Source: Gallman et al. (2023). Evaluation of fall-seeded cover crops for grassland nesting waterfowl in eastern South Dakota. Wildlife Society Bulletin, e1484. doi:https://doi.org/10.1002/wsb.1484
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Recent CEAP Research
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Cover crops in Iowa



Study area: Washington County, Iowa
• 365,000 acre county, 215,000 

acres of corn and soybeans.
• High conservation adoption, 

generally.
• Highest cover crop adoption in 

state. 
• 15% of row crop acres (32,551) 

NRCS cover crop cost share.
• 13.9% and 19.8% of row crop 

acres during 2019 and 2020 had 
visible cover crops (Shirley 
2021)

Photo: Sam Lau



Study sites
• Dozens of landowners
• 6,000 acres of row crop fields
• 2,700 acres of Conservation 

Reserve Program fields. 



Breeding bird monitoring in Iowa
1. Bird point counts

• Bird use in fields with 
and without cover 
crops and grasslands

• Focus on species of 
greatest conservation 
need. 

Eastern Meadowlark 
© Gary Mueller

2. Pheasant 
roadside surveys
• Landscape-level 

monitoring of breeding 
use.

• Broods as a measure 
of productivity. 

Ring-necked pheasant 
© Iowa DNR

3. Pheasant nesting

• Nest searching within 
cover crop fields and 
grasslands.

• Measures of nest site 
selection. 

Ring-necked pheasant 
© Ashley Wahlberg



1. Bird point counts

• 1 May to 31 July 2021 
• Cover crop (12), row crop (4), 

or perennial (7 grassland) 
fields.

• 3-6 points per field
• Five-minute standardized bird 

point count surveys each

Photo: Maggie Figura



Bird abundance and richness

Source: Figura, M. (2022) Evaluating avian use of cover crops in the Corn Belt. M.S. Thesis, South Dakota State University 



Grassland bird abundance 

Source: Figura, M. (2022) Evaluating avian use of cover crops in the Corn Belt. M.S. Thesis, South Dakota State University 



Key Takeaways
1. Bird point counts

• Diverse bird use, but 
more aligned with row 
crop fields than grass 
fields. 

Eastern Meadowlark 
© Gary Mueller



2. Pheasant Roadside surveys
• 10 gravel road routes (8 - 11 miles)

• Point count surveys

• Brood surveys

• Mapped cover crops

Source: Shirley, T. (2021) Use of fall-seeded cover crops by ring-necked pheasants in Iowa. M.S. Thesis, Iowa State University 
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Key Takeaways
2. Pheasant 
roadside surveys
• At current adoption 

rates no change in 
pheasant abundance  
or index of productivity. 

Ring-necked pheasant 
© Iowa DNR



3. Pheasant nest searching

• Two rounds of nest 
searching each year

• May 15- June 15
• June 16- July 15

• Plots 40 m × 100 m (1 acre)
• Randomly placed searches 

in each field.
• Stratified by field type.

Photo: Adam Janke



    

Cover types

Native warm season grasses
    13 fields, 114 plots

Cool season grasses
    6 fields, 85 plots

Fall-seeded cover crops
    23 fields, 166 plots

Plot placement

Photos: Taylor Shirley



     

Source: Shirley & Janke (2023). Ring-necked pheasant nest site selection in a landscape with high adoption of fall-seeded cover crops. Wildlife Society Bulletin, 47(1), e1394. Photos: Taylor Shirley



      

Source: Shirley & Janke (2023). Ring-necked pheasant nest site selection in a landscape with high adoption of fall-seeded cover crops. Wildlife Society Bulletin, 47(1), e1394.



Nest site selection 
• Selected for sites with 

high litter
• Important for nest 

construction
• Low in cover crop and 

CSG fields. 

Source: Shirley & Janke (2023). Ring-necked pheasant nest site selection in a landscape with high adoption of fall-seeded cover crops. Wildlife Society Bulletin, 47(1), e1394.



Nest site selection 
• Selected for sites with 

high visual obstruction 
or vegetation density.

• Important for nest 
concealment.

• Low in cover crop and 
CSG fields. 

Source: Shirley & Janke (2023). Ring-necked pheasant nest site selection in a landscape with high adoption of fall-seeded cover crops. Wildlife Society Bulletin, 47(1), e1394.



Cover crop nests
• 4 total (plots = 2, accidental = 2)
• Corn the previous year (more crop residue = more litter)
• No successes (but none destroyed by farm equipment)

6/22/2019 5/12/2020 5/15/2020 6/18/2020

Photos: Taylor Shirley



Pheasant nesting dates

Source: Shirley and Janke (2023) Wildlife Society Bulletin, 47(1), e1394.

Corn planting dates

Source: https://crops.extension.iastate.edu/encyclopedia/planting-date-trends



Key Takeaways
3. Pheasant nesting

• Low nest density in 
cover crop fields.

• Limited nesting 
resources and high 
potential conflicts with 
field operations. 

Ring-necked pheasant 
© Ashley Wahlberg
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Brittany Panos
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Background
 Implementation of cover crop practice in Tennessee similar to Midwest 

but
 Crop types = corn, soybeans and cotton
 Cover crop species = 5 species grass/forb mix
 = crimson clover, hairy vetch, Austrian winter pea, daikon radish, 

triticale, winter wheat 
 Landscape context may differ
 Climate typical of Mid-South 
 longer growing season and shorter dormant season than 

Midwest
 << snow cover

 Largest conservation practice in Tennessee with >100,000 acres 
enrolled annually since 2019
 Avian use may differ regionally and seasonally
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Objectives



FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

Study Site Selection
 Total of 5 counties – 2 in Middle TN, 3 in Western TN
 ~40 cover crop + ~20 non-cover crop (control) fields per region per year
 Non-cover crop fields were row crop fields left fallow after crop harvest
 Both field types had spring burn down with herbicides followed by no-till 

planting of row crops
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Study Methods
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Vegetation Analyses
 Two-way analysis of variance 

(ANOVAs) in R (R Core Team, 2013)
 Compare cover crop vs. non-cover 

crop field vegetation

Vegetation Parameters

Average height (cm)
Percent vegetation 
cover
Percent bare ground
Vertical variance
Horizontal variance
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Avian Analyses- 
Cover Crop vs. Non-cover Crop Fields

Species accumulation curves
 Total number of species detected

Occupancy models
Occupancy = probability a given 

species will be present in a given 
field

Species richness models
Number of species detected/field-

visit
Conservation value models 
Partner’s In Flight (PIF) 

  

Single Species Occupancy 
Models

American pipit
American robin
Barn swallow

Dickcissel
Eastern meadowlark

Field sparrow
Indigo bunting

Killdeer
Northern bobwhite

Red-winged blackbird
Savannah sparrow

Vesper sparrow
Wilson’s snipe

Wild turkey
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Results- Establishment and Termination

COUNTY ESTABLISHMENT DATE TERMINATION DATE

2021 2022 021 2022
COFFEE 15-Oct 20-Oct 25-Apr 30-Apr

CROCKETT 20-Oct 20-Oct 20-Apr 25-Apr

LAUDERDALE 30-Oct 20-Oct 20-Apr 25-Apr

ROBERTSON 20-Oct 20-Oct 25-Apr 25-Apr

Seed mix = crimson clover, hairy vetch, Austrian winter pea, 
daikon radish, triticale, and winter wheat
Aerial or ground seeding 
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Establishment Success in Cover Crop Fields
-Defined as >75% cover in cover crop species
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Robertson County, Dec 
2020
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Coffee County, Jan 2021
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Lauderdale County, Feb 
2021
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Coffee County, end of Feb 2021
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Coffee County, end of April 
2021
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Coffee County, end of May 
2021
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Vegetation Height (cm)
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Vegetation Cover (%)
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Species Accumulation 2022 Species Accumulation

• Cover crop fields (366 visits)
• Total: 66 species
• Year-round: 39 species
• Wintering: 5 species
• Migratory: 8 species
• Breeding: 14 species

• Non-cover crop fields (226 
visits)

• Total: 64 species
• Year-round: 37 species
• Wintering: 6 species
• Migratory: 6 species
• Breeding: 15 species
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Most Common Species by Season- 2022
Cover Crop Fields

• Year-round: 84.5% of total 
detections

• Red-winged blackbird: 51.8%
• Field sparrow: 5.5%
• Eastern meadowlark: 5.3%

• Wintering: 2.5% of total detections
• Savannah sparrow: 1.7%
• Wilson’s snipe: 0.5%
• American pipit: 0.2%

• Migratory: 0.80% of total detections
• Short-billed dowitcher: 0.4%
• Vesper sparrow: 0.2%
• Bobolink: 0.2%

• Breeding: 12.1% of total detections
• Indigo bunting: 5.7%
• Dickcissel: 2.2%
• Barn swallow: 1.6%

Non-cover Crop Fields

• Year-round: 83.1% of total 
detections

• Red-winged blackbird: 36.8%
• European starling: 8.4%
• Killdeer: 7.9%

• Wintering: 2.4% of total detections
• American pipit: 0.9%
• Savannah sparrow: 0.9%
• Wilson’s snipe: 0.2%

• Migratory: 0.6% of total detections
• Short-billed dowitcher: 0.3%
• Vesper sparrow: 0.2%
• Yellow-rumped warbler: 0.1%

• Breeding: 13.9% of total detections
• Indigo bunting: 7.4%
• Barn swallow: 1.7%
• Dickcissel: 1.0%



FARM PRODUCTION AND CONSERVATION FSA | NRCS | RMA | Business Center

Cover Crop Fields

• Year-round: 84.5% of total 
detections

• Red-winged blackbird: 51.8%
• Field sparrow: 5.5%
• Eastern meadowlark: 5.3%

• Wintering: 2.5% of total detections
• Savannah sparrow: 1.7%
• Wilson’s snipe: 0.5%
• American pipit: 0.2%

• Migratory: 0.80% of total detections
• Short-billed dowitcher: 0.4%
• Vesper sparrow: 0.2%
• Bobolink: 0.2%

• Breeding: 12.1% of total detections
• Indigo bunting: 5.7%
• Dickcissel: 2.2%
• Barn swallow: 1.6%

Non-cover Crop Fields

• Year-round: 83.1% of total 
detections

• Red-winged blackbird: 36.8%
• European starling: 8.4%
• Killdeer: 7.9%

• Wintering: 2.4% of total detections
• American pipit: 0.9%
• Savannah sparrow: 0.9%
• Wilson’s snipe: 0.2%

• Migratory: 0.6% of total detections
• Short-billed dowitcher: 0.3%
• Vesper sparrow: 0.2%
• Yellow-rumped warbler: 0.1%

• Breeding: 13.9% of total detections
• Indigo bunting: 7.4%
• Barn swallow: 1.7%
• Dickcissel: 1.0%

Most Common Species Year-round- 2022
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Species of Conservation Concern- 2022

Non-cover Crop Fields

• Northern bobwhite
• 16 detections
• Signs of breeding activity 

(calling ) on cover crop fields
• Wild turkey

• 16 detections
• No signs of breeding activity

• Loggerhead shrike
• No detections

Cover Crop Fields

• Northern bobwhite
• 38 detections
• Signs of breeding activity        

(calling ) on cover crop fields
• Wild turkey

• 23 detections
• No signs of breeding activity

• Loggerhead shrike
• 1 detection
• Not detected during  breeding 

season
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Single Species Occupancy Models
Species Season Detections Occupancy 

Cover Crop

Occupancy 
Non-cover 

Crop
P

Dickcissel B 430 0.19 0.07 <0.01
Eastern 

Meadowlark All 529 0.18 0.13 0.01
Field Sparrow All 764 0.25 0.20 <0.01
Red-winged 

Blackbird All 564 0.28 0.22 0.01
Savannah 
Sparrow W + M 477 0.20 0.14 <0.01

American Robin All 320 0.05 0.07 0.05
Killdeer All 292 0.04 0.12 <0.01
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Species Richness and Partner’s In Flight 
(PIF) Conservation Score 2022
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Species Richness and Partner’s In Flight 
(PIF) Conservation Score 2022
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Nesting Activity
Documented nesting activity for some of the 

species present during the breeding season
 Male territorial singing
 Carrying nest building material

But no documented successful nesting
 Nests located that hatched
 Food carries to nest
 Documentation of fledglings

E. Burken photo
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Conclusions in Tennessee
 Implementation of cover crop practice successful 
 Large diversity of avian species utilizing cover crop fields
Bird conservation value of cover crop fields was greater 

(+10%) than in non-cover crop fields
Use of cover crops early in the breeding season (April) is 

common by priority grassland bird species, but successful 
nesting not documented
 Termination date determines amount of nesting activity
 TN-NRCS Technical Committee considering incentives for earlier 

termination to discourage early nesting attempts by grassland birds 
(i.e. April 1 - 15)
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What about wildlife?
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Questions?
Thank you for attending!
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