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Report to the Lower Elkhorn Natural Resources District  
Nitrogen Demonstration Project for 2008 (3/20/09) 

 
Principal Investigators:  Charles Shapiro and Bill Kranz 
Land owner/producer:   Jim Miller 
NRD Liaison:    Brian Bruckner, Rick Wozniak 
Technical support:   Mitiku Mamo, Michael Mainz 
 
 

Justification 
 
The city of Belden Nebraska is concerned about wellhead protection. They have 
partnered with the Lower Elkhorn Natural Resources District (LENRD) to work on ways 
to keep nitrates out of the groundwater up gradient from their drinking water wells. 
Control of both irrigation and nitrogen, using Best Management Practices (BMPs), is the 
first step in minimizing nitrate leaching to the aquifer. These BMPs help reduce or 
eliminate excess irrigation that costs money in direct energy costs, operation and 
maintenance to equipment. In addition, excess irrigation can leach nitrogen which will 
increase the nitrogen needs to produce a decent crop, and any leached nitrogen may 
contaminate the groundwater. 
 
Producers, agronomists, and natural resource agencies are continually working to develop 
best management techniques for nitrogen and irrigation management. Timing and 
quantity can be adjusted based on information collected at the site. However, there is a 
limit to what management can accomplish since rainfall cannot be controlled. UN-
Extension recommendations need to be field tested in many locations to both demonstrate 
their effectiveness and provide data for local decision making. 
 
Nitrogen rate determination continues to be a challenge for optimum production as well 
as for minimizing environmental contamination. Because water management is critical to 
both crop growth and nitrogen efficiency, the timing and quantity of water application 
will affect nitrogen loss and efficiency.  
 

The objectives of this demonstration were 
to:  
1.  Compare corn yield when fertilized with 
the UN nitrogen recommendation, a rate 50 
lbs less and a rate 50 lbs more. 
2.  Evaluate the impact of irrigation water 
application at the relative rates of 90%, 
100%, and 110% of the farmer’s 
management on the adequacy of nitrogen 
application rates  

 
 



 2

Material and Methods 
 
A site 1.5 miles west and 1.5 miles south of Belden, Nebraska was selected for the site 
for this research (Figure 1). The field is split in half; there is an east side block and a west 
side block. The east side was in soybeans in 2007 and corn in 2008. The soil series and 
texture is predominantly Moody silty clay loam (2-6% slope), Crofton-Nora Complex (6-
15% slope and some Alcester silt loam (2-6 % slope).  The experiment was designed as a 
Randomized Complete Block with four replications. There were three main fertilizer/soil 
treatments: 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Soils map of Belden site (East ½ of SW ¼ of section 17 T28 R2E) with 
location of the test plots on the east side of field. 

 
1. 60 lb minus UNL recommendation 
2. UNL recommendation rate 
3. 50 lb plus UNL recommendation 
 
The UNL recommendation procedure followed the NebGuide 174 Fertilizer Suggestions 
for Corn, which uses deep soil samples for nitrates, soil organic matter, realistic yield 
goals, and credits for previous legume crops and any nitrates in the ground water. The 
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treatments were put on at sidedress rig by Jim Miller (Table 1 has all the cultural 
practices; Figure 3 has the N calculation output from the UNL N calculator spreadsheet). 
 
Each N treatment was a half-pivot in length and 16-30 inch rows wide. In addition to the 
large blocks of N rates, a fourth treatment, an extra nitrogen treatment, was applied 
within fertilizer treatment 3.  Small areas in each fertilizer/irrigation blocks were laid out 
and treated with 50 lbs N/acre of ammonium nitrate. This gave us a -60, recommended, + 
50, and + 100 lb N/acre treatment within each irrigation block. In each treatment a small 
area was designated for chlorophyll meter reading and hand harvest.   
 
Irrigation treatments were imposed by altering the sprinkler package on two spans of the 
center pivot.  The sprinkler package for the system was obtained from the producer and 
the nozzle outlets on each sprinkler on Span 4 were replaced with nozzles designed to 
deliver 10% less water than the original package (-10% treatment) .  The nozzles in Span 
5 were replaced with nozzles designed to deliver 10% more water than the original 
package (+10% treatment).  The remainder of the system was not altered leaving it with 
the normal water application.  We refer to this treatment as the FARMER treatment.  The 
resulting set of donut shaped water application treatments is depicted in Figure 2. 
 
 

 
 
 
Figure 2.  Center pivot area showing field layout of nitrogen rate and nitrogen source strips. 
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Soil samples were taken April 23, 2008, from 0-8, 8-24, 24-36 inches. The samples were 
taken from the north and south half. Five probes were taken for each half and 
composited. Average soil sampling results for the field showed pH (6.3), OM (3.2%), 
Bray P1 phosphorus (27 ppm in the north and 10 ppm in the south), potassium (226 ppm) 
and nitrates (3 ppm or 33 lbs N/acre).  Without counting the irrigation water and a yield 
goal of 220 bu/acre, the N recommendation for the field was 137.5 lbs-N/ac. 
 
Three electronic recording rain gauges were installed in the field to keep track of 
combined irrigation and rainfall. In addition, a manual read rain gauge was put in the 
FARMER irrigation area and in the corner away from the irrigation system. These were 
read periodically and served as a check on the dataloggers.  Based on rain gauge data 
from the field and weather data from Randolph, NE approximately 22.9 inches of water 
was applied as rainfall and irrigation to the field area receiving the FARMER irrigation 
rate, and 20.6 and 23.2 inches were recorded for the 90 and 110%, rates respectively.  
Several inches of rainfall were recorded in September that was not useable by the plant in 
making grain.  Estimated corn water use for 2008 totaled 24.7 inches.  Since the early 
portion of the growing season was wetter than normal, crop ET is a bit greater than 
normal due to extra evaporation directly from the soil surface. 
 
The farmer applied 100 lbs 11-52-0 in the fall 2007, 5 gal of 10-34-0 with the planter, 20 
gal of 32-0-0 with the herbicide over the whole field. This totaled 86 lbs N. Sidedress N 
was applied as UAN 28-0-0 on June 18, 2008 and the hand applied extra N treatments 
were applied as 34-0-0 on June 24, 2008.   
 
In order to determine the nitrogen status of the corn crop, chlorophyll meter readings 
were taken from each experimental unit on July 8 (V8), 14 (V9) and 30 (R1), August 13 
R2), and September 4-9, 2008 (early dent). Thirty readings were taken from each plot and 
the average was reported.  The upper most exposed leaf with a collar was sampled for the 
vegetative stages and the leaf opposite and below the ear for the reproductive stages. 
 
Stalk nitrate samples were taken on October 6, 2008. Ten samples were taken with an 
instrument designed to cut the stalk at 8 and 14 inches above the ground. Samples had the 
sheaths removed, air dried and were analyzed for nitrates. 
 
Grain samples were taken by hand picking corn from two rows 20 feet long on November 
5, 2008.  Grain moisture was recorded using a Dickey-John moisture tester that also 
reports test weight. Corn grain was analyzed for nitrogen. Due to frozen soil conditions 
fall season soil samples were not taken. 
 
Combine harvest of the 16 row experimental units could not separate out the irrigation 
treatments, but shelled weight for each N strip was collected, a grain sample was taken 
for moisture, and yield in bu/acre was calculated. 
 
Statistical analysis presents some challenges since the irrigation treatments were not 
replicated. The simplest way to analyze the experiment is to do a separate analysis for 



 5

each irrigation regime. Each irrigation regime has a complete set of treatments so the 
fertilizers can be compared within each irrigation regime. If the treatments respond the 
same within each irrigation system we can claim there was no interaction between 
fertilizer treatment and irrigation regime. If there were differences between some 
treatments in one irrigation regime and not another, it becomes more difficult to add a 
probability statement to the differences. 
 
A simpler analysis would be to assume that the irrigation treatments were randomized 
within each replication. The analysis presented below was based on the first method 
where each irrigation regime was analyzed separately. 
 

Results 
 
Statistical analysis of the complete dataset indicates that there were no or few differences 
due to nitrogen rate for grain moisture ( 20.4%), test weight (55.9 lbs/bu), harvest 
population (28,132 plants/acre), ears at harvest (26,662 ears/acre), shelling percentage 
(grain weight/ear weight  83.2 %)(Table 3). 
 
Grain Yield 
 

Rain was above normal early in the season and this caused 
N leaching. The photo on the first page of this report was 
taken July 26, 2008 and shows the minus N strips in the 
field. Due to mechanical convenience the minus 50 strip 
was actually a minus 60 strip. Given the rains, additional N 
should have been applied, as recommended by NebGuide 
174. However, this was not done, and the resultant N 
deficiency in the minus N strip was apparent all season. In 
spite of the early rains, average yields for the recommended 
nitrogen and irrigation treatments averaged 214 bu/acre.  
Results presented in Table 4 indicate that there were 
consistent difference in yield across the three irrigation 
regimes. In all cases the minus N treatments were 
significantly less by an average of 40 bu/ac than the other 
treatments. While the 50 plus and 100 plus N treatments 
were higher yielding by an average of 8 bu/ac, this 
difference was not statistically significant and with the N 
price what is was last year would be breakeven 
economically. At the FARMER irrigation rate there were 

no yield differences between the plus 50 and the recommended N rate. Average yields 
within each irrigation regime were essentially equal with a range from 203 to 208 bu/ac.  
 
In addition to the hand harvest, the combine harvest yielded slightly more than the hand 
harvest treatments, but with the same relative yields with average yield for the minus 60 
N, recommended N, and the plus 50 N being 193, 235, and 242 bu/ac, respectively. 
 



 6

Grain Nitrogen Content 
 
Percent N in the grain and lbs N uptake in the grain data is presented in Table 5. Total dry 
matter samples were not taken so total N uptake is unknown.  Average grain N 
concentration and N uptake for the -10%, FARMER, and +10% water treatments was 
1.30, 1.24 and 1.24 % and 128, 121, and 120 lbs N/acre, respectively. There is no direct 
comparison between irrigation treatments, but the lower water regime tended to have 
higher concentration N and more lbs N in the grain than the other two water regimes. The 
biggest differences between water regimes was at the lowest N rate where the N in the 
grain was 100, 95 and 86 lbs N for the -10%, FARMER, and +10% water treatments, 
respectively.  Similar to the grain yield, significantly lower level of N uptake was 
recorded for the minus N treatments at all irrigation levels. However, at the -10% 
irrigation regime there was a significant 18 lbs N/ac difference in N in the grain between 
the recommended and the plus N treatment. With the other two irrigation regimes there 
was about an 8 lb N/acre difference.   Overall, the application of the second additional 50 
lbs. N/ac did not significantly impact N uptake for any of the irrigation regimes, and on 
average increased N in the grain by 2 lbs/ac. 
 
Stalk Nitrate Concentration 
 
Results for the laboratory analysis of stalk nitrate samples are presented in Table 6.  Stalk 
nitrate levels below 700 ppm are considered low or marginal and all the minus 60 N 
treatments and recommended N treatments were below 700 ppm. Significant differences 
in NO3-N concentration were recorded for all irrigation regimes.  Average NO3-N 
concentrations across the irrigation regimes was 28,172, 465, and 1389 for the -60, REC, 
+50, and +100 N rates, respectively.  Based on the Iowa categories of N adequacy, only 
the  +100 treatment had an acceptable nitrate level. Application of the additional 50 lbs 
N/ac in the +100 treatments did not increase yields. It is unknown why the +100 N 
treatment in the REC treatment was so low. These low numbers and the relative high 
yields indicate that the Iowa calibration may be wrong for Nebraska. 
 
Chlorophyll Meter Readings 
 
Chlorophyll meter readings were consistent across most of the reading dates. The 
chlorophyll meter readings were divided between the minus 60 treatment and the other N 
treatments. Measures of precision for this variable showed low CVs, averaging less than 
5%, compared to the stalk nitrate CVs that were all over 60%. LSDs for this parameter 
were also low, about 3-4 index units. With one exception, the only significant difference 
was between the minus 60 lb N treatment and the rest. The one other difference was 
between the recommended N rate and the plus 50 treatment when sampled September 9, 
2008.sources, respectively.  Usually the actual index readings are transformed into a 
relative reading compared to a fully fertilized comparison plot. If the relative reading is 
less than 95% of the fully fertilized treatment, then additional N may be needed. The 
relative reading for the September 8 UNL-REC treatment was 94.5%.  Adding N at this 
time would not increase yield, but the lower readings show that N was moving to the 
grain.  
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Irrigation Regimes 
 
Soil water content readings recorded from late June through mid-October are presented in 
Figures 3-5.  In this soil, field capacity is a reading of approximately 35 kPa and the 50% 
depletion level would be approximately 190 kPa. The graphs show the soil water content 
responding to irrigation events at the 6 and 18 inch soil depths.  The 30 inch depth for the 
FARMER treatment did show extraction during the drier August time frame.  The 30 
inch sensor in the -10% treatment had the wire damaged by rodents making the readings 
of no value so those data are not presented.  Overall, the FARMER treatment shows that 
soil water was being removed from deeper in the soil profile while the +10% shows little 
extraction from the soil profile.   
 

Discussion 
Irrigation regimes did not have much effect on most parameters measured in 2008. There 
may have been some slight trends towards N conservation in the minus 10% irrigation 
treatment.  Absolute numbers indicated the minus 10% irrigation treatments had the 
greatest chlorophyll meter readings, stalk nitrates, yields and N in the grain. We can not 
say this with any kind of a statistical statement due to the non-random application of the 
irrigation treatments.  
 
The minus N treatment was statistically, consistently, and practically the worst treatment 
across the irrigation treatments.  The recommended rate was rarely statistically below the 
plus 50 and plus 100 treatment, but there were some trends in that direction. The early 
season rains that came after the first 90 lbs of N were applied, but before the sidedress N 
rates produced N deficient conditions by moving some of that N below the root zone. 
Under these conditions, an additional 40-50 lbs would have been recommended and 
would have alleviated the situation. 
 
In season measures of N status are important for fine-tuning N management. This year at 
Belden it was clear that the low N treatment was in need of nitrogen, and we did not need 
any tools besides our eyes to determine that.  The chlorophyll meter did pick up this 
difference early.  Of interest is that the chlorophyll meter did not pick up to many 
differences between the recommended and the additional N treatments, nor between the 
plus 50 and plus 100 treatments. 
 
The stalk nitrate tests showed that the corn plants were very effective in moving nitrates 
from the stalks to the grain, but the very low numbers, even for treatments with excellent 
yields may mean that the calibration from Iowa may not be appropriate for Nebraska. The 
data collected here is similar to other data collected near Pierce and Brunswick, NE. 
Further analysis of several studies is needed to make any recommendations on a different 
calibration. Also of note is the very high CVs for the stalk nitrates, high CVs indicate a 
lot of variability between the replications of the same treatment.    Stalk nitrate tests are 
not used to fine tune a nitrogen rate, so this may not be as big a problem as if the 
chlorophyll meter had the same precision problem. 
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When taking all the data together, the University of Nebraska recommendation procedure 
produced almost maximum production, and we clearly showed that backing off the 
recommendations would have caused large yield losses. 
 

 
 

Table 1. Cultural Practices and other site characteristics. Belden, NE 2008 
Legal Description Cedar County T28 R2 East 1/2 of SW ¼ 

Section 17 
Well and Center Pivot Description 134 acre Reinke w/ LP Impacts & 750gpm 
Corn Variety Pioneer 35B54 
Planting Date April 29, 2008 
Fertilizer applied by farmer  At planting, 5 gal 10-34-0 

With herbicide 20 gal 32-0-0 
Sidedress, varied by treatment 32-0-0 

Sidedress N rate, date 6/18/2009; none, 60 lb N/acre; 110 lb/acre 
6/24/2008; 50 lb N/acre added to 110 
lb//acre in small plots as 34-0-0 

Irrigation well nitrates 12 ppm nitrate-N 

Table 2.  Summary of water balance components for the Belden site in 2008. 

MONTH 

IRR + PRECIP  

Farmer +10 -10 ET 

      
May 6.09 6.09 6.09 2.55
June 2.92 2.92 2.92 4.47
July 3.77 4.15 3.44 8.03

August 5.02 5.02 4.36 7.09
September 5.07 5.05 4.07 2.57

TOTAL 22.9 23.2 20.6 24.7
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Table  3.  Effect of irrigation quantity and nitrogen rate on several agronomic 
characteristics of corn grown near Belden, NE. 2008 

 

 Irrigation Quantity 

    
Variable -10% FARMER +10% 

    
Plants/acre    

Pr > F 0.4840 0.7703 0.0718
CV (%) 5.0 7.7 4.2
Average 27,987 28,041 28,368

  
Ears/acre  

Pr > F 0.1630 0.8537 0.1473
CV (%) 6.0 5.76 4.2
Average 26,435 26,762 26,789

  
Grain H2O  

Pr > F 0.723 0.7515 0.0283
CV (%) 3.5 3.4 2.5
Average 20.2 20.7 20.5

  
Test weight  

Pr > F 0.967 0.1377 0.8259
CV (%) 1.4 1.03 1.3
Average 56.5 55.7 55.6
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Table 4.  Effect of irrigation quantity and nitrogen rate on grain yield. Belden, NE 
2008. 

 Irrigation Quantity  

Relative Nitrogen 
Rate -10% FARMER +10% 

Treatment
Averages

 ------------------------------(bu/a)------------------------------- 

     

-60 176.1 175.1 161.8 171.0 

Rec 207.2 214.4 212.4 211.3 

+50 224.0 215.0 222.4 220.5 

+100 224.1 214.6 215.5 218.1 

       Irrigation Mean  207.9 204.8 203.0  

     
LSD (0.05) 21.0 27.5 18.0  

Pr > F 0.018 0.022 0.0001  

CV (%) 6.3 8.4 5.5  
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Table 5. Effect of irrigation quantity and nitrogen rate on grain N % and grain 
uptake level. Belden, NE  2008. 

  

  Irrigation Quantity   
Relative 
Nitrogen 

Rate -10% FARMER +10% 
Treatment 
Averages 

  ------------------------- N in the grain (%) --------------------------- 
-60 1.20 1.14  1.13 1.16 

Rec (140) 1.29 1.23 1.25 1.26 
+50 1.34 1.28 1.27 1.30 
+100 1.36 1.31 1.31 1.33 

Irrigation Mean 1.30 1.24 1.24  
     

LSD (0.05) 0.07 0.05 0.05  
Pr > F 0.004 0.0002 0.0002  

CV (%) 3.5 2.5 2.7  
     
 ---------------------- N in the grain (lbs/acre) ------------------------

-60  100  94.9 86.4 94 
Rec (150) 126 124.9 125.2 125 

+50 142 130.4 133.9 135 
+100 144 133.1 133.7 137 

Irrigation Mean 128 121 120  
     

LSD (0.05) 13.1 18.2 12.6  
Pr > F 0.0001 0.0037 0.0001  

CV (%) 6.4 9.4 6.6  
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Table 6. Effect of irrigation quantity and nitrogen rate on stalk nitrate 
level. Belden, NE 2008. 

 Irrigation Quantity  
Relative Nitrogen 

Rate 
-10% FARMER +10% 

Treatment 
Averages 

 ppm ppm ppm ppm 
 -------------------------- (ppm) --------------------------- 

-60 62 11 10 28 
Rec 358 26 131 172 
+50 787 344 263 465 
+100 2302 462 1403 1389 

       Irrigation Mean  877 210 451 513 
     

LSD (0.05) 939 248 1082  
Pr > F 0.0020 0.0052 0.0585  

CV (%) 66.9 73.5 150  
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Table  7.  Effect of irrigation quantity and nitrogen rate at the 8 leaf stage 
on July 14, 2008 chlorophyll meter readings and percent of maximum 
reading.  Belden, NE. 

  Irrigation Quantity    

Relative Nitrogen 
Rate 

  
  

-10% 

  
  

FARMER

  
  

+10% 

  
Treatment 
Averages 

         
 Index reading  

-50 47.5 45.5 44.6 45.8 
Rec 54.5 54.0 54.3 54.3 
+50 55.8 55.6 55.5 55.6 
+100 56.2 54.7 55.2 55.4 

       Irrigation Mean  53.5 52.4 52.4  
     

LSD (0.05) 4.8 3.4 3.5  
Pr > F 0.009 0.0003 0.0001  

CV (%) 5.6 4.1 4.1  
     
 Percent of Maximum Reading (%) 

-60 84.5 80.9 79.4 81.5 
Rec 96.9 96.1 96.7 96.5 
+50 99.3 99.0 98.8 99.0 
+100 100.0 97.4 98.3 98.5 

       Irrigation Mean  95.1 93.3 93.2  
     

LSD (0.05) 9.0 6.4 6.7  
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Table 8.  Effect of irrigation quantity and nitrogen rate at the silking stage on July 30, 
2008 chlorophyll meter readings and percent of maximum reading. Belden, NE. 

 Irrigation Quantity  

Relative Nitrogen 
Rate -10% FARMER +10% 

Treatment 
Averages

     
 Index reading  

-50 55.6 53.2 53.4 54.1 
Rec 60.4 60.0 60.2 60.2 
+50 62.6 61.7 61.6 62.0 
+100 62.6 62.8 62.0 62.5 

       Irrigation Mean  60.3 59.3 59.4  
     

LSD (0.05) 3.6 3.8 3.4  
Pr > F 0.0063 0.0013 0.0009  

CV (%) 3.8 4.0 3.6  
     
 Percent of Maximum Reading (%) 

-60 88.6 84.8 85.0 86.2 
Rec 96.3 95.5 96.0 95.9 
+50 99.7 98.2 98.2 98.7 
+100 99.7 100.0 98.8 99.5 

       Irrigation Mean  96.1 94.5 94.6  
     

LSD (0.05) 6.0 6.4 5.7  
     

 



 15

 
Table  9.  Effect of irrigation quantity, and nitrogen rate at the blister stage 
(R2, August 13, 2008) chlorophyll meter readings and percent of maximum 
reading. Belden, NE. 

 Irrigation Quantity  

Relative Nitrogen 
Rate -10% FARMER +10% 

Treatment 
Averages 

     
 Index reading  

-60 56.3 52.8 54.8 54.6 
Rec 63.9 61.3 61.4 62.2 
+50 63.7 63.9 62.4 63.3 
+100 63.4 63.7 62.6 63.2 

       Irrigation Mean  61.8 60.3 60.4  
     

LSD (0.05) 2.7 3.6 3.5  
Pr > F 0.0003 0.0002 0.002  

CV (%) 2.77 3.7 3.6  
     
 Percent of Maximum Reading (%) 

-60 88.1 82.6 85.8 85.5 
Rec 100.0 96.0 96.0 97.3 
+50 99.8 100.0 97.6 99.1 
+100 99.3 99.7 98.0 99.0 

       Irrigation Mean  96.8 94.6 94.4  
     

LSD (0.05) 4.4 6.0 5.8  
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Table  10.  Effect of irrigation quantity, and nitrogen rate at the early dent 
stage (R2, September 9, 2008) on chlorophyll meter readings and percent of 
maximum reading. Belden, NE.

 Irrigation Quantity  

Relative Nitrogen 
Rate -10% FARMER +10% 

Treatment 
Averages 

     
 Index reading  

-60 52.2 47.4 49.6 49.7 
Rec 59.5 58.7 59.0 59.1 
+50 61.5 61.2 62.3 61.7 
+100 62.1 60.8 61.8 61.6 

       Irrigation Mean  58.9 57.0 58.2  
     

LSD (0.05) 3.6 4.9 3.0  
Pr > F 0.0006 0.0004 <0.0001  

CV (%) 3.8 5.4 3.2  
     
 Percent of Maximum Reading (%) 

-60 83.8 76.1 79.6  
Rec 95.8 94.2 94.7  
+50 98.7 98.2 100.0  
+100 99.7 97.6 99.2  

       Irrigation Mean  94.5 91.5 93.4  
     

LSD (0.05) 6.1 8.6 5.2  
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The UNL Corn Nitrogen Calculator for Nebraska Revision Date:
Farm: Belden Demo 04/01/08
Agronomist:
Date: Spring 2008
Enter N managemenTime of applicationProportion N source N content Price Appl. cost
programs to consider % of total N for each % $/ton $/acre
Split Fall 1 AA 82
change names in boxes Pre-plant & starter 50 5 UAN 32 32 $450 $8.00

Sidedress 50 5 UAN 32 32 $450 $8.00
Fertigation 4 UAN 28 28 $400 $1.00

Pre-plant Fall 1 AA 82
Pre-plant & starter 80 1 AA 82 $820 $8.00
Sidedress 5 UAN 32 32
Fertigation 20 4 UAN 28 28 $400 $1.00

Fall Fall 100 1 AA 82 $820 $8.00
Pre-plant & starter 1 AA 82
Sidedress 4 UAN 28 28
Fertigation 4 UAN 28 28

Enter short names in the column headers below (#1 to #4)

Enter field-specific information in columns E to H North North South South
Yield goal 5-yr avg. yield + 5-1 bu/acre 220 220 220 220
Soil texture Med./Fine Med./Fine Med./Fine Med./Fine
Soil organic matter (Oin 0-8" depth % 3.2 3.2 3.1 3.1
Soil test nitrate-N Effective rooting dep inches 48 36 48 36

Soil layers sampled no. 3 Layers 3 Layers 3 Layers 3 Layers
Layer 1 bottom inches 8 8 8 8
Layer 2 bottom inches 24 24 24 24

select nitrate unit in box Layer 3 bottom inches 36 36 36 36
ppm Layer 1 nitrate ppm 5.2 5.2 4.7 4.7

Layer 2 nitrate ppm 2.1 2.1 3.2 3.2
Layer 3 nitrate ppm 3.1 3.1 1.6 1.6

Previous crop 02 Soybean 02 Soybean 02 Soybean 02 Soybean

Irrigation Water amount inches
Water nitrate-N ppm

Manure Type
Terms (unit for application)
Amount (tons or 1000 gal/acre)
Ammonium N lb/unit
Organic N lb/unit
Year applied
Application method

Nitrogen management program 1 Split 1 Split 1 Split 1 Split
Expected corn value $/bu $6.00 $6.00 $6.00 $6.00
N applied since harvest lb/acre 80 80 80 80
do not enter anything below

UNL N recommendation Unit North North South South
N algorithm componeCrop N requirement lb/acre 299 299 299 299

SOM credit lb/acre 92 92 92 92
Soil nitrate-N credit lb/acre 25 19 22 18
Legume N credit lb/acre 45 45 45 45
Irrigation N credit lb/acre Water? Water? Water? Water?
Manure N credit lb/acre Manure? Manure? Manure? Manure?

Recom. N amount (unadjusted) lb/acre 56 62 60 63
Average nitrogen price $/lb N $0.70 $0.70 $0.70 $0.70
Corn price : N price ratio 8.5 8.5 8.5 8.5
Recom. N amount (adjusted for time an lb/acre 55 61 59 62
Total N application cost $/acre $16.0 $16.0 $16.0 $16.0
Total cost of N fertilizer + N application $/acre $54.9 $59.0 $57.3 $59.5  

Figure 3. Screen shot of UNL Corn Nitrogen Calculator for Nebraska 2008 Belden Site. 

Farmer applied N  
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Figure 3.  Soil water content readings collected in the -10% irrigation treatment at the 

Belden, NE site in 2008. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Soil water content readings collected in the FARMER irrigation treatment at 

the Belden, NE site in 2008. 
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Figure 5.  Soil water content readings collected in the +10% irrigation treatment at the 

Belden, NE site in 2008. 
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