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Given the societal concern about groundwater
pollution from agricultural sources, public pro-
grams have been proposed or implemented to
change farmer behavior with respect to nutrient
use and management. However, few of these pro-
grams designed to change farmer behavior have
been evaluated due to the lack of detailed data
over an appropriate time frame. The Central Platte
Natural Resources District (CPNRD) in Nebraska
has identified an intensively cultivated, irrigated
area with average groundwater nitrate-nitrogen
(N) levels about double the EPA’s safe drinking
water standard. The CPNRD implemented a joint
education and regulatory N management program
in the mid-1980s to reduce groundwater N. This
analysis reports N use and management, yield,
and groundwater nitrate trends in the CPNRD for
nearly 3000 continuous-corn fields from 1989 to
1998, where producers faced limits on the timing
of N fertilizer application but no limits on amounts.
Groundwater nitrate levels showed modest im-
provement over the 10 years of this analysis, fall-
ing from the 1989–1993 average of 18.9 to 18.1
mg/l during 1994–1998. The availability of N in
excess of crop needs was clearly documented by
the CPNRD data and was related to optimistic yield
goals, irrigation water use above expected levels,

and lack of adherence to commercial fertilizer
application guidelines. Over the 10-year period of
this analysis, producers reported harvesting an
annual average of 9729 kg/ha, 1569 kg/ha (14%)
below the average yield goal. During 1989–1998,
producers reported annually applying an average
of 162.5 kg/ha of commercial N fertilizer, 15.7 kg/
ha (10%) above the guideline level. Including the
N contribution from irrigation water, the potential
N contribution to the environment (total N avail-
able less estimated crop use) was estimated at
71.7 kg/ha. This is an estimate of the nitrates avail-
able for denitrification, volatilization, runoff, fu-
ture soil N, and leaching to groundwater. On av-
erage, between 1989–1993 and 1994–1998, pro-
ducers more closely followed CPNRD N fertilizer
recommendations and increased their use of
postemerge N applications — an indication of
improved synchrony between N availability and
crop uptake.

KEY WORDS: nitrogen management programs, ground-
water quality, nitrate, nitrogen fertilizer practices, Nebraska
Central Platte Valley

DOMAINS: environmental management and policy, envi-
ronmental monitoring
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TABLE 1
Selected CPNRD Corn Production and Nitrogen Management Data, 1989–1998

Change
1989–1998 1989–1993  1994–1998 1989–1993 to

Units Average Average Average 1994–1998

Number of corn fields Number 2982 2893 3071 NA

Yield

Goal kg/ha 11,323 11,266 11,386 120

Actual kg/ha 9754 9565 9929 364

Deviation kg/ha 1569 1701 1457 –244

N application

Actual kg/ha 162.6 158.7 166.4 7.7

CPNRD recommendation kg/ha 146.7 137.1 155.8 18.7

Deviation kg/ha 15.9 21.6 10.6 –11.0

Irrigation water

Nitrate levels Mg/l 18.5 18.9 18.1 –0.8

N from 22.9 cm water kg/ha 41.5 42.4 40.7 –1.7

Actual application cm 31.8 31.5 32.3 0.8

N from actual water application kg/ha 58.7 58.7 58.7 0.0

Residual soil N kg/ha 92.5 202.9 82.6 –20.3

Total N available kg/ha 314.4 321.1 308.1 –13.0

N used by crop kg/ha 242.9 239.1 246.5 7.4

Excess N total kg/ha 71.5 82.0 61.6 –20.4

Source:

High yield goal kg/ha 33.1 35.6 30.7 –4.9

Water in excess of 22.9 cm kg/ha 17.1 16.3 18.0 1.7

Remainder kg/ha 21.3 30.1 12.9 –17.2

N applied in excess of N recommended kg/ha 15.9 21.6 10.5 –11.1

Remainder due to 56 kg/ha minimum kg/ha 5.4 8.5 2.4 –6.1

N management

Share of fields with:

Inhibitor (1989–98) % 22.3 22.7 21.9 –0.8

Fall application (1990–98) % NA 3.0 0.8 –2.2

Split application (pre and post) (1989–98) % 65.8 68.7 63.1 –5.6

Sidedress application (1994–98) % NA NA 75.8 NA

Water meter (1991–98) % NA NA 19.5 NA

Share of total N applied side-dress (1993–98) % NA NA 52.0 NA

NA = not applicable/not available.
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APPENDIX
Algebraic Derivation Used to Estimate the Sources of Excess Nitrogen
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