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agricultural land is the main source of nutrients that impair stream water quality in the
United States (USEPA, 2000).

For the past decade one focus of ARS research at Kimberly, Idaho, has been reducing
potential negative water quality impacts from irrigation. On-field and off-farm
practices have been developed and tested to reduce erosion and improve water
quality. The objective of this paper is to summarize some of the benefits of these
practices.

On-field Practices

Practices such as conservation tillage, filter strips and sediment ponds have been
promoted for reducing soil loss from irrigated fields for decades (Carter, 1990).
Carter and Berg (1991) showed that conservation tillage used with the appropriate
crop sequence (e.g. small grain or corn following alfalfa) could reduce soil loss 47 to
100% compared to conventional tillage and crop sequences (e.g. dry bean following
alfalfa) on furrow irrigated fields. Direct seeding and conservation tillage leave crop
residue on or near the soil surface where it can protect the soil from erosion. Too
much residue, however, can hinder water flow in furrows.

Filter strips or small sediment ponds on the end of a field remove sediment from
runoff rather than control erosion on fields. These practices remove sediment by
slowing the water flow rate, allowing sediment to settle. These practices do not
interfere with tillage or irrigation on the field. However, without adequate on-field
erosion control, sediment will fill ponds and cover filter strips, reducing the
effectiveness of these practices.

The development of polyacrylamide (PAM) to control furrow irrigation erosion was a
major breakthrough. Applying 10 ppm of anionic, water soluble PAM reduced
erosion 94% on research plots compared to untreated furrows (Lentz and Sojka,
1994). Reducing soil erosion with PAM application also reduces runoff losses of
nutrients associated with sediment (Lentz et al., 1998). Granular PAM costs $4 to $6
per kilogram, thus erosion can be controlled for less than $30/ha. PAM can be
dissolved in irrigation water or applied directly to the top 1 to 2 m of furrowswhere it
slowly dissolves during irrigation. PAM does not interfere with water flow in furrows
as can happen with crop residue. In fact, PAM reduces detachment and redistribution
of straw applied to furrows, allowing straw mulching and conservation tillage to be
used with fewer complications. Applying both straw (485 kg/ha) and PAM (1 kg/ha
for five irrigations) to furrows virtually eliminated erosion, reducing soil loss by more
than 99% compared to untreated furrows (Lentz and Bjorneberg, 2003). The
combination of these practices is more effective than either practice used individually.

Applying PAM with furrow irrigation reduces erosion on the field so less sediment
reaches filter strips and sediment ponds. Less sediment was trapped in ponds
receiving runoff from PAM-treated furrows, but the percent reduction in sediment
was similar to ponds receiving runoff from untreated furrows (Bjorneberg and Lentz,
2005). Treating furrows with PAM and routing runoff through sediment ponds, with
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