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Mississippi Delta Partnership Use of Novel
Low Technology Solutions for On-Farm
Nutrient Removal

Brief Description:

Subobjective:

Delta F.A.R.M., an association of growers and landowners
that strives to implement recognized agricultural practices
that will conserve, restore, and enhance the environment of
northwest Mississippi (with expertise from MSU and several
partners), has been implementing innovative low-cost and
low-technology solutions for controlling on-farm water conservation. The strategies being implemented include slotted
inlet pipes as an edge of field practice, vegetated drainage
ditches that directly receive agricultural runoff, and lowgrade weirs in ditches to enhance retention time and improve
wetland-like conditions. Sediment accumulation behind the
structures has been quantified, and these low-technology
solutions have begun demonstrating the ability to mitigate
nutrient and sediment loads to downstream aquatic systems.
In a recent semi-controlled field study, low-grade weirs implemented in drainage ditches were found to increase hydraulic
residence times, which is an essential component to enhancing
nutrient reduction. Research has shown that vegetated drainage ditches reduce agricultural runoff concentrations and loads
of total inorganic nitrogen and phosphorus by 47% and 53%,
respectively. Further manipulations of wetland-specific plant
uptake within ditches have suggested that certain plants have
greater nutrient assimilatory capacity than others. Experimentally, it has been shown that weirs significantly decrease
nutrient concentrations and loads over conventionally drained
fields. Data from weirs used in the field show 35 to 60%
reductions for nitrogen (nitrate-N) from where the water enters
the drainage until it exits the weir. As agriculture shifts and becomes more focused on sustainability, new best management
practices (BMPs) that are integrated within the landscape will
be needed that attain water quality improvements, but also are
beneficial to production agriculture.

Current Status:
This Mississippi Delta Partnership is innovative because of its
farmer-driven desire to simultaneously improve the environment and agriculture. The spark for this partnership began in
the late 1990s when a group of Delta farmers got together

Gulf of Mexico

Type:
Nutrient Reduction—Partnership

Highlights:
• What: A four-year Mississippi Delta partnership to
decrease nutrients and sediment leaving farm fields to
help protect the Gulf of Mexico.
• Who: Mississippi State University (MSU), Delta
F.A.R.M. (Farmers Advocating Resource Management),
Mississippi Department of Environmental Quality
(MDEQ); USDA Natural Resource Conservation Service
(NRCS); U.S. EPA
• Why: This best practice partnership was implemented
as a result of local farmers wanting to proactively
protect on-farm water resources through voluntary
means while generating scientific measures of success.

to discuss growing environmental issues surrounding production agriculture. That initial group reached out to federal,
state, and private partners to help develop what is now Delta
F.A.R.M. Building on the meeting of those initial farmers
more than 15 years ago, the Delta F.A.R.M. methods were
expanded to extend outside the Mississippi Delta as a formal
program called REACH (Research & Education to Advance
Conservation and Habitat). REACH will be “steered” by MSU,
with approximately 30 business, nonprofit, state, and federal
partners. REACH is a farmer-driven and farmer-led program
for farmers to proactively address on-farm and downstream
resource concerns. Using the model that is already successful
in the Mississippi Delta, volunteer farmers throughout Mississippi will use scientifically defensible data to document their
water resource conservation and landscape stewardship, not
only to improve their farms, but also to protect the livelihoods
of their downstream neighbors.
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Outcomes:
These on-farm, low-tech solutions have already experimentally shown that both sediment and nutrients can be decreased
from farm field drainage as compared to conventionally
drained systems. This model partnership in the Mississippi
Delta is being expanded throughout Mississippi through the
REACH program. These solutions also create downstream
benefits to the Mississippi River and the Gulf of Mexico while
improving efficiencies for nutrient reductions within the
agricultural landscape.

unique expertise and funding opportunities for partners with
federal and state agencies, businesses, universities, and
nonprofit organizations. A great lesson learned from this
partnership is the need to have experts in natural resource
conservation willing and able to provide hands-on support to
the farming community on conservation ideas that are farmer
led.

Contacts:
Robbie Kroger, MSU, 662-325-4731

Lessons Learned/Recommendations:

Dan Prevost, Delta F.A.R.M., 662-686-3370

Farmer-led and farmer-driven water conservation is a proactive solution for successful voluntary programs that are a
staple in the agricultural community. Planning, developing,
and measuring success of these farmer-led programs provides

Kay Whittington, MDEQ, 601-961-5729
Kevin Kennedy, NRCS, 662-453-2762
Troy Pierce, EPA Gulf of Mexico Program, 228-688-3658

Credit: U.S. Geological Survey, Department of the Interior/USGS, U.S. Geological Survey/photo by K. L. McKee
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