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USDA

i
United States Department of Agriculiure

CRP-CLEAR PRAIRIE STRIP PRACTICE (CP-43) - DECEMBER 2019

The prairie strips practice establishes diverse perennial
vegetation. oriented linearly within row crops fields.
Prairie strips may not exceed 25% of the cropland

area per tract and range from 30-120 feet in width.
Machinery traffic 1s allowed on locations that replace
turn rows on the perimeter of the field. Prairie strips
reduce soil erosion, improve water quality and provide
wildlife habatat.

How are Prairie Strips Different?

Allows a conservation planner to work with a client
to establish perennial vegetation in locations to reduce
erosion and intercept water flow, while making it
farmable.

A combination of NRCS practice standards

» 327 Conservation Cover

» 332 Contour Grass Strip

+ 386 Field Border

» 393 Filter Strip

Where can Prairie Strips be placed?
In row crop production systems:

Around the field
Through the field
In terrace channels
Next to waterways
Pivot corners

More Information

For more information, contact your local service center
and USDA Farm Service Agency office: farmers.
gov/service-locator.

Source: USDA Farm Service Agency



Prarrre STries v e Conservarion ReseRvE  Procram

L & _
6 : }; b2 ,v, SRR " Ml.mmum width: 30 feet
J e \ o Max'mdm width: 120 fest
?L au.nw-r '
i Around or. ihrough a fleld
%S G.OALS \ St Rt | AIongndewaterwuys i
qulfﬁéﬁsai! o 6.516". . ﬂ' e - In a terrace chun_nel | ~ |
Improve water. ;quaﬁy _
| Seeo M

Provide wildlife hobit%

S / A ;a ‘
s Sl 2 ¥ /f}/ Nuhve grasses and roWers

,’r’ll.' p. W 1 «
__ - J N { b4
y 4 k! AL A
y 4 g 7
/ ‘-";,/_, p : \,7“;"\' s % 3 !
fd 4 PO 5. 4 / ,

V., 5 '

3 4 a «

A (- ‘ iy _:* = ‘as
,54/ e : : : S u‘!f ﬁj Image Tama Co., lowg; ISU, Katrma Ruff & Omar de Kok-Mercado




ks Catchment-scale research starting in 2007

Catchments 1-9 acres in size
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Key Findings from STRIPS1 Research

Strategically adding 10% prairie to no-till corn-soy fields:

* 95% reduction in sediment loss?®

* 37% reduction in water runoff?

* 77% reduction in phosphorus runoff and 70% reduction in nitrogen runoff?
* 70% reduction in subsurface nitrate concentrations (not tiled) @

* 75% reduction in nitrous oxide emissions at footslope position®

* 0.07 t/ac/yr increase in soil organic carbon or (in top 15 cm)©

* More than triple pollinator and double bird abundance?

* Influence on crop yield proportionate®

* No additional weed problems in cropfields®

* Cheaper, more flexible than terraces; cost comparable to cover crops'

Sources: 2Schulte et al. 2017; PIgbal et al. 2015; Dutter 2022; Damiano & Niemi 2021; 2Hirsh et al. 2013; 2 Tyndall et al. 2013
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Do the same benefits accrue
on farmers’ fields?

STRIPS2 research started in 2015

Research funded by: USDA FSA (19CPT0010516, AG-3151-P-14-0065,

AG-3151-P-16-0255, AG-3151-P-17-0108), FFAR, USDA-NIFA

Foundational (2015-67019-23002) and Mclintire-Stennis Program

(IOW05534), Walton Family Foundation, The McKnight Foundation, Image: Wright Co., lowa; Lynn Betts




Prairie Strips
Collaborator

Www.prairiestrips.org




*STRIPSl — Neal Smith NWR
*STRIPSZ — Commercial Farms
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A / Treatment field
(3FEe+2:57a0
prairie strips

sowed
May 2015)

Control field
(49 ac)

Image: Marshall Co., Iow
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Grassland Bird Research Objectives

1. Compare grassland bird density in fields with prairie strips to other
common on-farm grassy features

2. Compare nest density in prairie strips to other common on-farm
grassy features

3. Compare nest survival across these feature types

4. Inform conservation planning



1 Bird Density Methods

Bird Point Counts using distance estimation
e May—July, 2015 -2020
* 12 commercial farms %
* Fields: Crops with prairie strips, grass strips, or 100% crops
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1. Bird Density Data Summary

* 16,538 detections of 81 species

* 17 grassland species

* Most common: Red-winged Blackbird, Dickissel, and Common Yellowthroat

Source: Giese, Schulte, Klaver Unpublished data



1. Bird Density

Grassland Birds

Birds/ha

o
-

Source: Giese, Schulte, Klaver Unpublished data

Treatment

@® Conventional crops
@® Crops with grass strips
Crops with prairie strips



1. Bird Density

) Red-winged Blackbird
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Treatment

@ Conventional crops
® Crops with grass strips

E ® Crops with prairie strips
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Source: Giese, Schulte, Klaver Unpublished data



1. Bird Density

Dickcissel
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1. Bird Density

Common Yellowthroat
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1. Bird Density

Grassland Birds by Establishment Year
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Source: Giese, Schulte, Klaver Unpublished data
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- 2 & 3. Nest Density & Survival Methods |

5

 May —July, 2015-2019

e 11 commercial farms
Double-observer plot searches in different on-farm vegetation types
Monitored until success/failure
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" flmage: ISU, Matt Stephenson



2. Nest Density Data Summary

* 530 plot-years
* Plots searched weekly for a total of 9-12 times in a season
* 322 nests in plots

* 9 species of grassland-nesting passerines found in plots

(*Species of Greatest Conservation Need, “SGCN”)
e 145 Red-winged blackbird

126 *Dickcissel

21 Vesper sparrow

11 *Common yellowthroat

10 *Meadowlark spp.

6 American goldfinch

4 *Grasshopper sparrow

4 Song sparrow

1 *Sedge wren

Source: Stephenson 2022



Source: Stephenson 2022

2. Nest density: Effect sizes
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2. Nest density: Habitat configuration

— Grassland passerines

© — Red-winged blackbird
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— Grassland passerines — Grassland passerines
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2. Nest density: Vegetation

— Grassland passerines
‘© — Red-winged blackbird
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2. Nest density: Vegetation

— Grassland passerines
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Nest location preference

Ratio of % cover variance explained by quadrat location
(excluding ratios from 0.05 to -0.05)

Smooth Brome (Bromus inermis)

Canada Wild Rye (Elymus canadensis)
Rattlesnake Master (Eryngium yuccifolium)
Canada Goldenrod (Solidago canadensis)
Soybean (Glycine max)

Switchgrass (Panicum virgatum)

Sedge Sp. (Carex Sp.)

Corn (Zea mays)

Sideoats Gramma (Bouteloua curtipendula)

Kentucky Bluegrass (Poa pratensis)

Queen Ann's Lace (Daucus carota)

Rosinweed (Silphium integrifolium)
White Mulberry (Morus alba)
Common Milkweed (Asclepias syriaca)
Wild Parsnip (Pastinaca sativa)
Big Bluestem (Andropogon gerardi
Golden Alexanders (Zizia aurera

Little Bluestem (Schizachyrium scoparium

Gray-headed Coneflower (Ratibida pinnata

Stinging Nettle (Urtica dioica) A
Canada Thistle (Cirsium arvense) 1

)
)
)
Wild Bergamot (Monarda fistulosa)
)
)
)

Reed Canary Grass (Phalaris arundinacea

-0.4 0.2 0.0
Partial eta? * effect direction

.O
N}

Source: Stephenson 2022



3. Nest Survival Data
Summary

* From 2015-2019 we located and
monitored 1604 bird nests from 29
species on 11 sites in central lowa

* Nest data sets large enough to
model DSR:

* Red-winged blackbird (781 nests)
* Dickcissel (304 nests)

* Grassland passerines (1269 nests)
* Nine species

* Five of which are state Species of
Greatest Conservation Need

Source: Stephenson 2022




3. Nest survival Data Summary

* Red-winged blackbird (781)
* *Dickcissel (126)

* VVesper sparrow (67)

e *Common yellowthroat (48)
* *Meadowlark spp. (44)

* American goldfinch (16)

* *Grasshopper sparrow (6)

e *Sedge wren (3)

* Song sparrow (2)

Source: Stephenson 2022

American robin (66)
*Brown thrasher (33)
Cedar waxwing (1)
Chipping sparrow (2)
Eastern bluebird (1)
*Eastern kingbird (1)

* Gray partridge (1) .

Gray catbird (10) .
Killdeer (11) .
Lark sparrow (1)
*Loggerhead shrike (1)
Mallard (1)

Mourning dove (3)
Northern cardinal (3)

Rose-breasted
grosbeak (1)

* Ring-necked pheasant

(15

Spotted sandpiper (3)
*Upland sandpiper (7)
Wild turkey (1)
*Yellow-billed cuckoo

(1)

*Species of Greatest Conservation Need



Source: Stephenson 2022

3. Nest survival: Effect sizes
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3. Nest survival: Habitat amount

1.001

— Grassland passerines
— Red-winged blackbird
— Dickcissel
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Source: Stephenson 2022
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3. Nest survival: Habitat configuration

— Grassland passerines
— Red-winged blackbird
— Dickcissel

Edge density (m/ha) : 66% grass
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3. Nest survival: Habitat configuration

— Grassland passerines
— Red-winged blackbird
— Dickcissel

Distance to crop (m) : 66% grass




Nest survival: Vegetation
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3. Nest survival: Vegetation

1.00+
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4. Conservation practice estimates:
Nest density

grass prairie

* Prairie contour strips compared
to large patch prairie

—
o
1

* Prairie contour strips compared
to grass contour strips

Apparent density (nests/ha)

o
1

Source: Stephenson 2022



4. Conservation practice estimates:
Nest survival

grass prairie

. . 1.00
* Prairie contour strips compared

to large patch prairie

* Prairie contour strips compared
to grass contour strips

=
\I
o

* Survival was very low in grass
contour strips and terraces

Probability of fledge
o o
X 5

0.001

Source: Stephenson 2022



4. Population sinks in lowa?

* Previous studies estimated nest e Our estimates of nest
success rates necessary to survival in 20— 150 acre
sustain a population prairies were:

* Red-winged blackbirds >27.6% e Grassland passerines = 13.5%

e Dickcissels 22.9% < s < 29.7% (9.3 -18.6%)

e Eastern Meadowlark >29.9 % * Red-winged blackbirds =

e Common Yellowthroat > 19.5 % 14.8% (9.1 -21.9%)

« Bobolink > 29.4% * Dickcissel =23.6% (12.5 -
36.8%)

* Also depends on fledgling and
adult survival

Source: Stephenson 2022



4. Grassland patches in lowa
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4. Summary of Grassland Bird Habitat Quality

Predictors
* Habitat amount not a sufficient * Nest survival was higher with:
predictor on its own * Fewer patches
* Exception of Dickcissel nests had  Larger patches
higher survival with more habitat « Higher edge densities
amount * Greater distance from crop edge
* Landscapes had higher nest * Diverse vegetation
densities with more patches, « Dense vegetation
hlgdher non(;crop ediedQenS|ty, « Effects of habitat configuration
and more dense and aiverse are relative to habitat amount
vegetation

Source: Stephenson 2022



4. Conservation Practice Design Considerations

* Fields with prairie strips have higher densities of grassland birds than
those with grass contour strips, though areas sensitive birds largely
absent

* Prairie strips had similar nest density and survival as large patch prairies

* They are best when fewer, larger, located in more complex landscapes, and have
more diverse vegetation

* Prairie strips had similar nest density to and higher nest survival than
grass contour strips

* Low survival rates in grass contour strips and grassed terraces without
concomitantly lower density likely makes them ecological traps

Source: Stephenson 2022



4. Conservation Practice Design Considerations

 Large patch prairie restorations are needed for area sensitive birds
* Probably, the larger the better for core prairie habitat areas
* Land acquisition opportunities and budgets are limited

* Prairie strips represent an improvement over low-diversity
conservation practices

* The accessibility of the CP-43 represents a major opportunity to
improve wildlife habitat across large areas while work continues on
dedicated nature reserves

Source: Stephenson 2022
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Additional Key Findings from STRIPS2 Research

Strategically adding prairie strips to commercial farm fields:

* Multiple measures of soil health increase through time within prairie strips, but negligible
effects on soil health in adjacent cropland soil®¢

* Reduces sediment and nutrient concentrations in runoff water including:
* Total suspended solids by 92% (annually and outside of primary growing season)?
* Total nitrogen by 90% (annually)®
* Total phosphorus by 90% and dissolved phosphorus by 88% (annually)?

* Increases abundance, diversity of native pollinators®; increases honey bee forage and
productivity’; does not increase bee exposure to insecticides8

* Provide habitat for many grassland birds, but not for for snakes and lizards"
* Are one of the most cost-effective conservation practices, especially when located on
chronically unprofitable cropland'

* lowans are willing to pay for the environmental benefits’

Sources: 2Dutter 2022; PHenning 2022; °Nelson 2022; 9Helmers & Witte, unpublished data; ¢Kordbacheh et al. 2020; ‘Ge et al. 2021, Ge et al. In
review; 8Hall et al. 2022, Hall et al. In review; "Stephenson 2022; 'Audia et al. 2022, Bravard et al. 2022, Summers & Tyndall unpublished data;
iKhanal et al. 2022
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