Integration of Perennials in Rowcrop Agriculture for Enhancing Water Quality in Central lowa
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- The total nitrogen and

Perennial grassland have beneficial effects on Surface runoff was monitored using an H-flume at the outlet of each phosphorus concentrations in
maintaining ecosystem processes and functions that watershed during the growing season in 2008-2010 (Figure 2). Water surface runoff as well as the
enhance ecosystem services. Many croplands planted samples were collected using an ISCO flow sampler in each watershed total nutrient export were also T it Goer t oo Saps

significantly reduced by the
 incorporation of PFS (Figures
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to perennial grasses under the Conservation Reserve
Program are being returned to crop production, and
with potential consequences for water quality. Among
the most prominent and promising strategies to
mitigate negative effects of rowcrop production o
water quality is the incorporation of relati
amounts of perennial covi i
agricultural la

for determining total suspended solid, total nitrogen, and total phosphorus
concentrations in 4 ! oy o )
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Figure 5. Total nitrogen

—e— 100% Row-Crop.
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Figure 1. Study watersheds
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Figure 6. Total phosphorus
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The study ig-being camducted at the Neal Smith National Wildlife Refuge, located in the - Incorporation of PFS in"coth-

It Walnut Creelgwatershed ih Jasper County,-lowa.(Figure-1). A-balanced incomplete block soybean fields greatly reduced i .
degign was implemented with 12 small watersheds distributed across four blocks. Each overall amounts of runoff in the i el Gover n Gomtor s |
watershed received one of 4 treatments (3 replicates per treatment): 100% rowcrop, 10% watersheds, and were most effective
PFS at the toeslope position, 10% PFS distributed at the toeslope position and in contour for small and medium storms (Figure - In general, placing some perennial vegetation among corn-
strips further up in the watershed, and 20% PFS distributed at the toeslope position and in 3). The watersheds having10% soybean fields is beneficial in mitigating agricultural impacts on
contour strips (Table 1). Prior to treatment, all the watersheds were in bromegrass for at perennial cover at toe slope had the water quality with less runoff and lower sediment and nutrient
least 10 years without fertilizer application. Starting in spring 2007, a two-year no-till corn- lowest runoff among the perennial [ o e e s mee export.
soybean rotation was implemented in areas receiving the rowcrop treatment. Areas receiving treatments. .
PFS treatment were seeded with a diverse mixftre of native prairie forbs and grasses on July . Figure 3. Surface runoff - Most of contaminants were transported out of the field with
7,2007. No fertilizer was applied in the PFS areas. - Most of the soil loss occurred runoff after large storms and perennial strips were effective in
during a few large storms each year. reducing the contaminant export.
Table 1. Watershed description and experimental design Perennial strips planted among corn-
soybean fields, regardless of the o R - While placing some perennials at toe slope is most effective in
Lo cholE)  SClos@y)  lecabnaEpeeoiEmpeigesiies | size and position of the strips, - ]32;3%:::::::g%:::f;gg‘:j‘f;m reducing runoff, the size and various positions of PFS investigated

—4— 20% Prennial Cover in Contour Strips

reduced the sediment yield exported
out of the fields by >90% when
Basswood-2 0.48 6.6 5% at toeslope and 5% at upslope compared to 100% row-crop
watersheds (Figure:4).'A visual

Basswood-1 0.53 7.5 10% at toeslope in this study had a similar effect on contaminant reduction.
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Basswood-3 0.47 6.4 10% at toeslope and 10% upslope %
§Aaeia Bl saalile repiaig ffena Figure 4. Sediment export Funding for this project was provided b
Basswood-4 0.55 8.2 10% at toeslope and 10% upslope large storm in 2008 is shown below. 9 . P the Leopogld Cemerpfolr S athindbia ¥ —
e
Basswood-5 1.24 8.9 5% at toeslope and 5% upslope Agrlcglture, lowa Stgte Ulmversny College % _%
of Agriculture and Life Sciences, USDA = . & @véi,}
Basswood-6 0.84 All rowcrops Forest Service Northern Research Statior, ™ . ™" J
D ¥ lowa Department.of Agriculture and Ltand 1" 3
Interim-1 3.00 A 3.3% at toeslope, 3.3% at sideslope, and 3.3% at upslope Stewardship, USDA North Central. Region

SARE program, and USDA-AFRI
i Managed-Ecosystems program.. We 7 : - =
i would!like to thank Pauline’ Drobney;afid ’
the'staff at the Neal Smith National -
Wildiife:Refuge for their support of this 3 \
project, Wewould*also like 4o thank the
water quality.group ‘at lowa State
University for helping' collectiin the field
and chemical analysis in the lab,

Interim-2 3.19 b 10% at toeslope
Interim-3 0.73 . All rowcrops
Orbweaver-1 1.18 . 10% at toeslope

Orbweaver-2 2.40 b 6.7% at toeslope, 6.7% at sideslope, and 6.7% at upslope

Orbweaver-3 1.24 X All rowcrops




