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Each year deep (0-36”) 
soil sample nitrate analyses 
are required in the 
WQMAs for irrigated 
corn, soybeans, sorghum 
and potatoes. Areas 29 
and 30 were recently es-
tablished and operators 
within the areas have 
completed the first year of 
soil sampling. From the 
analysis, the nitrogen (N) 
recommendations for the 

ing to the University of 
Nebraska. 

The University nitrate 
equation recommends 
using a prior legume resid-
ual of 45 lbs/ac in Area 30 
as compared to 35 lbs/ac 
for the sandier areas. 
Considering only the deep 
soil nitrates and organic 
matter, Area 30 has nearly 
80 lbs/ac more nitrogen 
available than the other 
WQMAs. Last year, the 
2020 crop year, Area 30 
used about the same 
amount of commercial 
fertilizer as the other 
WQMAs. 

next corn crop can be 
calculated. Generally, Are-
as 28 and 29 are sandy 
soils and Area 30 has silt 
loam and clay soils. 

The chart at left shows 
the nitrogen pounds per 
acre (lbs/ac) available to 
the 2021 corn crop from 
the deep soil sample 
analyses. Area 30 has 
about 85 lbs N/ac while 
Areas 28 and 29 have 
about 55 lbs N/ac. High 
deep soil sample nitrate 
analysis may indicate an 
over application of nitro-
gen in the prior years. 

Organic matter also varies 
widely between the areas. 
The chart below shows 
that Areas 28 and 29 have 
about 1% of soil organic 
matter and Area 30 is 
more than double, about 

2.6%. Each percent of or-
ganic matter contributes 
about 30 lbs N/ac accord-
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Provide an analysis for or-
ganic and ammonia nitrogen 
for each manure source and 
submit with the Annual Re-
port. 

The following rule only per-
tains to Phase 3 WQMAs in 
Areas 28 and 30. 

Split application of nitrogen 
fertilizer is required 
preemergent and post-
emergent to the crop. If 
more than 50% of commer-
cial fertilizer is applied 
preemergent then documen-
tation of a nitrification inhibi-
tor is required. The one ex-
ception to this rule is if no 
more than a total of 80 lbs/
ac of commercial nitrogen is 
applied for any one crop. 
Documentation must be 
submitted with the Annual 
Report. 

The following is a simplified 
list of rules for Groundwater 
Quality Management Areas 
(WQMAs) 28, 29 and 30 
(See Map). For complete 
rules see Groundwater Man-
agement Area Rules & Regu-
lations under the “Forms, 
Rules, Plans” tab at llnrd.org. 
The LLNRD can provide a 
paper copy upon request. 
The rules are a part of the 
Nebraska Groundwater Man-
agement and Protection Act 
and were approved by the 
LLNRD Board of Directors 
during a public hearing pro-
cess. 

The following rules pertain 
to all WQMAs (28, 29 and 
30): 

Obtain deep (0-36”) soil 
sample nitrate analysis for 
each 80 acres of irrigated 
cropland to be planted to 

corn, sorghum, soybeans or 
potatoes and submit to the 
NRD every February 1st. 

Measure irrigation water 
with an approved flow meter. 

Make an Annual Report to 
the NRD of nitrogen man-
agement practices for every 
irrigated field of corn, sor-
ghum, soybeans or potatoes 
by  January 31st. 

Complete a Nitrogen Certifi-
cation training. Once ob-
tained the certification is 
good for 4 years. 

Do not apply commercial 
nitrogen until after March 
1st. 

Provide an irrigation water 
nitrate analysis (currently 
LLNRD is providing this ser-
vice). 
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WQMA means 

Groundwater Quality 
Management Area 
within the LLNRD 
with groundwater 
nitrate concerns. 

___________________ 
 
WQMA 28 is South 

of the Loup River and 
extends from Colum-

bus to just NE of 
Palmer. 

___________________ 
 
WQMA 29 is in the 

NE township of 
Wheeler County. 

____________________ 
 

WQMA 30 is located 
NE of Columbus. 
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Area 28 Nitrogen Efficiency: Improving with Better Management 

 

Nitrogen (N) use efficien-
cy is a measurement of 
how effectively fertilizer 

is absorbed and used by 
the crop given all the en-
vironmental conditions 
competing to capture the 
resource. The consensus 
is that it takes 0.7 lbs of 
N to grow a bushel of 
corn, though the Univer-
sity of Nebraska’s equa-
tion calculates between 
1.2 and 1.3 lbs per bush-
el. The equation accounts 
for all potential credits 
and assumes a portion of 
the applied nitrogen is 
lost to inefficiencies in 
the system such as deni-
trification, volitilization, 
and most critical - leach-
ing below the root zone 
to groundwater.  
 
When determining use, it 
is important to include all 
extra N credits, including 
irrigation water, soil ni-
trates to a depth of 36”, 
prior legume crops, soil 
organic matter, and ma-
nure. Only considering 
commercial fertilizers is 

not economical when, in 
fact, several hundred 
pounds of available N 

may be available from 
other sources. 
 
Achiev-
ing N 
use effi-
ciency 
has been 
an ongo-
ing effort 
when 
Area 28 
was es-
tablished 
as a 
Phase III 
Quality Management 
Area in 2004. Require-
ments were included in 
the regulations to help 
improve N application 
efficiency. Several factors 
must be considered in-
cluding fertilizer applica-
tion rate, timing of appli-
cation, and type of ferti-
lizer being used.  In 
Phase III areas, an inhibi-
tor is required when 
more than 50% of the 
fertilizer is applied pre-

plant or pre-emergent. 
Split applications are en-
couraged to improve 
overall fertilizer efficien-
cy. These requirements 
and regulations appear to 
have trends in Area 28 
heading in the right direc-
tion. 
 
In 2016, Water Matters 
reported that half of op-
erators in Area 28 Phase 
III were continually over-
applying N. At the time, 
efficiencies were consist-
ently over 1.5 lbs N/bu. 
The chart (top left) 

shows that producers are 
improving their efficien-
cies as trends are im-

proving towards the UNL 
recommended rate.  
 
By 2020, the efficiency 
rate was reported as low 
as 1.2 lbs N/bu, but the 
average application per 
acre remained high. The 
residual soil N calculated 
from the required fall soil 
sampling shows a similar 
downward trend and is 
approaching 40 lbs of N 
per acre. These factors 
coupled with a consistent 
corn yield over 200 bushel 
per acre over the last 4 
years shows that Area 28 
operators are improving 
efficiencies with fertilizer 
application. Despite an 
improving trend in N effi-
ciency, the analysis of 
groundwater in Area 28 
has plateaued. This may 
indicate excess N being 
unnecessarily applied and 
additional N credits not 
being fully utilized. Effi-
ciencies need to continue 
to improve to address 
ongoing nitrate issues as 
the only known way to 
remove nitrates from the 
groundwater is consump-
tion.  
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Heavy Application of Early Nitrogen Requires Documentation 
When more than 50% of 
nitrogen (N) is applied 
preemergent, documenta-
tion is needed to prevent 
compounding violations, 
public hearings, and po-
tential loss of irrigation 
rights. When a corn plant 
has 6 fully developed 
leaves, the crop has used 
less than 20 lbs of N. In-
stead of exposing 
preemergent N to May 
and early June leaching 
events, consider applying 
most of the N later, when 
the crop will more likely 
use it. 

Preemergent (pre) means 
before the crop comes 
up, post-emergent (post) 

means after the crop 
comes up. In WQMAs 28 
and 29 about 30% of com-
mercial nitrogen is applied 
pre. The chart at right 
shows a comparison in 
timing of when nitrogen 
was applied in the 2020 
crop year in the three 
WQMAs.  

A nitrification inhibitor 
keeps the N in the ammo-
nium form. Ammonium 
clings to the soil particle 
and is not leachable. Once 
converted to nitrate it is 
readily leachable. It is the 
nitrate that leaches into 
the groundwater and 
causes health issues. 

Active ingre-
dients with 
known effica-
cy for inhibit-
ing nitrifica-
tion are dicy-
andiamide 
(DCD), nitra-
pyrin and 
pronitradine. 
Nitrapyrin 
and DCD are 
not patent protected and 
are found in many prod-
ucts. All other inhibitors 
must be assessed by the 
University of Nebraska to 
be considered for use in 
the LLNRD.  

Documentation of the 
inhibitor with the ap-

proved active ingredient 
listed must include a label 
with the recommended 
rates, quantity purchased, 
and the acres to which it 
was applied. This summary 
should be included with 
the annual reports which 
are due January 31st every 
year. 

Nitrogen Application Exceeds Needs on 45% of Fields 
Each spring, the LLNRD 
assesses how effective 
nitrogen (N) use was dur-
ing the last crop year for 
irrigated corn and pota-
toes and recommends the 
amount of N to apply the 
following year. For an ex-
ample, see “2020 Extra 
N” and “2021 N Rec” in 
the picture to the right.  
 
The N Rec indicates the 
maximum application limit 
for N application. Values 
are determined by a Uni-
versity of Nebraska calcu-
lation that uses expected 
yield to determine N 
needed then deducts 

sources of N from the 
soil, organic matter, irri-
gation water, prior crops, 
and other credits. 
 
In this example, the N 
Recs varies by as much as 
77 lbs/ac between fields. 
Historically, this farmer 
varies the rate by 40 lbs/
ac. Based on actual yield, 
the negative numbers in 
the 2020 Extra N column 
indicate that the farmer is 
applying less N than the 
recommended amount. In 
3 cases the farmer has 
applied more N than 
needed. 
 

Of the 319 irrigated corn 
fields in Area 28, 142 
fields had more than 20 
lbs/ac too much N in 
2020. For those fields, the 
average over application 
was 56 lbs/ac above the 
recommendation. Potato 
fields were even higher. 

Natural occurrences like 
greensnap aggravate the 
situation in corn because 
less grain is removed 
from the field. More re-
strictions are being con-
sidered to reduce the 
amount of N applied. 
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Provide an analysis for or-
ganic and ammonia nitrogen 
for each manure source and 
submit with the Annual Re-
port. 

The following rule only per-
tains to Phase 3 WQMAs in 
Areas 28 and 30. 

Split application of nitrogen 
fertilizer is required 
preemergent and post-
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cial fertilizer is applied 
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more than a total of 80 lbs/
ac of commercial nitrogen is 
applied for any one crop. 
Documentation must be 
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Quality Management Areas 
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(See Map). For complete 
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lations under the “Forms, 
Rules, Plans” tab at llnrd.org. 
The LLNRD can provide a 
paper copy upon request. 
The rules are a part of the 
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agement and Protection Act 
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cess. 
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each 80 acres of irrigated 
cropland to be planted to 
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with an approved flow meter. 
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irrigated field of corn, sor-
ghum, soybeans or potatoes 
by  January 31st. 

Complete a Nitrogen Certifi-
cation training. Once ob-
tained the certification is 
good for 4 years. 

Do not apply commercial 
nitrogen until after March 
1st. 

Provide an irrigation water 
nitrate analysis (currently 
LLNRD is providing this ser-
vice). 
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