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PROBLEM AND RESEARCH OBJECTIVES:

Current best management practices (BMPs) for nitrogen and irrigation
used by most producers and Natural Resource Districts in Nebraska have been
developed primarily from University of Nebraska research. Additional research
is required to provide next generation BMPs which will continue to reduce
nitrate-N loss. Although there has been a transition to sprinkler irrigation during
the past 25 years in the central Great Plains, large areas of cropland are still
furrow irrigated (50% in Nebraska). Changing to sprinkler irrigation is expensive
and offers no immediate economic returns other than labor savings for irrigated
land in river valleys. Furrow irrigation will continue to be a major factor



influencing N management and leaching although the impact of alternate row
irrigation and N application has not been thoroughly investigated.

Increasing levels of nitrate in groundwater have been observed in some
river valleys in Nebraska since the mid-1950's. In the most recent statewide
evaluation of groundwater nitrate and pesticide levels, over half of the wells in
the state testing higher that 10 ppm NO,-N were in irrigated river valleys. A
significant number of wells exceed 10 ppm NO,-N in southern Phelps and
southwestern Kearney counties, an irrigated com producing area of fine-textured
soils with depths to ground water between 15 and 30 m. Other research has
shown that nitrate has moved down at least 18 m in 15 years under furrow-
irrigated research plots on a silt loam soil. This situation may also be
representative of most furrow irrigated areas from the arid west to the corn belt.
A more recent concern about agriculture’s impact is the hypoxia question in the
Gulf of Mexico. Many sources of N contribute to increased stream flow nitrate,
but crop land N management can have an influence. Improvements in N use
efficiency in all parts of the Mississippi watershed will be required if agriculture
is part of the hypoxia cause.

The objectives of the project were to:

1. Compare spatial nitrogen use efficiency and N balances for alternate row
irrigation and alternate row N application versus every row N application
and irrigation for variable rate and fixed rate side-dressed anhydrous
ammonia across a range of precipitation regimes found in Nebraska at
three locations, with a mean annual water balance ranging from 25 mm to
—275 mm water (Figure 1).

2. Compare spatial nitrate-N movement of the four methods using a
conservative (KBr) tracer.

3. Correlate spatial N leaching to crop and soil parameters including grain
yield, N applied, field position and conservative tracer leaching.

4. Compare systematic soil sampling strategies for the 4 management

schemes that will provide the best estimate of residual nitrate N that will
be used in N recommendation algorithms for the next corn crop.



Figure 1. Mean annual water balance across Nebraska landscapes.

METHODOLOGY: This project was conducted across Nebraska at 2 locations in
1997 (Clay Center and North Platte) and 3 locations in 1998 and 1999
(Clay Center, North Platte, and Scottsbluff and at Scottsbluff in 2000 —
Figure 1). Four management schemes were compared

1. Every furrow application of anhydrous ammonia (fixed rate based on
average soil nitrate, organic matter, and field average expected yield) and
every furrow irrigation. (EFI-uniform)

2. Every furrow application of anhydrous ammonia (variable rate based on
spatial soil nitrate, organic matter, and field average expected yield) and
every furrow irrigation. (EFI-variable)

3. Every other furrow application of anhydrous ammonia (fixed rate based
on average soil nitrate, organic matter, and field average expected yield)
and alternate row furrow irrigation in the non-N application furrows.
(AFI-uniform)

4. Every other furrow application of anhydrous ammonia (variable rate based
on spatial soil nitrate, organic matter, and field average expected yield)
and alternate row furrow irrigation in the non-N application furrows.
(AFl-variable)

Anhydrous ammonia was applied at the 4 to 8 leaf stage corresponding to
current BMP suggestions. Treatments were replicated 4 to 5 times. Anhydrous



