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Effect of Irrigation on salt and sodium content of salt affected soils in 
Central Nebraska 

David T. Lewis and K. Z. Al-Janabi 

We selected a map unit of Ha1aquepts in Merrick County. The map unit 
had 3 cultivation practices associated with it. One was a pasture that did 
not appear to ever have been cultivated. A second was in cropland that had 
been furrow-irrigated for at least 7 years. The third was a pasture recently 
broken from sod and put under furrow irrigation. It had been irrigated for 
2 seasons. The intent was to determine whether or not irrigation was causing 
an increase in the salt content of these soils as it appeared to be doing. 
The irrigated field had salt crusts on its surface much of the year, and the 
farmer was certain that this was caused by the irrigation he was using. 

A summary of the results obtained is in Table 1. There did not appear 
to be any tendency for irrigation to increase salts, in spite of the salt 
crust on the surface of the irrigated fields. Percent salt in the upper 2 cm 
of this field was between 0.8 and 0.9 percent. In spite of this, percent 
salt, SAR, and exchangeable sodium appeared to be less in the irrigated fields 
than in the pasture. However, these differences were significant (5%) in only 
a few instances. 

Water quality analysis at the study site is in Table 2. The irrigation 
water was much the same in ion content as the Platte River.water. This is 
not surprising since the site was about a mile from the River, and the water 
was being pumped from gravel at a depth of about 12 feet. One factor worthy 
of note is the SAR of the water beneath the irrigated field. It is much 
higher than ground water from beneath the pasture. Perhaps sodium is being 
leeched from those soils. 

In summary, the data point to salinity reduction by irrigation, rather 
than the reverse. The irrigation appears to mainly redistribute the salts, 
cuasing them to concentrate during drying periods in the upper few cm of the 
irriga.ted soil. 
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Table 1. Percent soluble salts (Pss) Sodium adsorption ratio (SAR) 
and percent exchangeable sodium (ESP) for pedons in 3 1 and 
useS at 3 times of sampling. 

Pss SAR ESP 
May NOV. I June May I Nov. I June May Nov. 

~~ 
Pasture .l~~ .Ua • 07a 27.5a 21.0. 20.2 • 33.6. 32.2. 

Irrigated .07a .08. .07a 19.6a 17.6. 17.4a 28.3a 30.5a 

Newly Irrigated .04. .07a . 07a 17.4 • 15.6a Il.Ba 25.0a 24.3a 

Jl...~ 
Pasture .28a .25a .21a 47.2. 34.9a 33.5. 47.8a 45.6a 

Irrig.ted .16b . 13b .15 • 39.6a 26.4b 26.9.b 45.8. 41.4. 

Newly Irrigated .17b .12b .14. 38.4. 25.5b 24.4b 40.3. 37.6. 

All values are an average of 20 observations. 

June 

28.3. 

24.lab 

21.lb 

39.8. 

33.9.b 

31.4b 

The letters a and b designate grouping of means according to Duncans multiple 
range test. 
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Table 2. Water quality analysis. 

Sample Taken Ca Ng Na K C03 HC03 S04 Cl pH EC SAR 

mg/l in -mohs/cm 

Platte River Water 

Sept. 3.2 1.8 3.7 0.4 0.2 3.7 4.0 0.9 8.5 0.9 2.3 

June 3.8 2.0 3.6 0.4 0.5 3.7 4.4 1.1 8.7 0.9 2.1 

Ground Water {Pasture} 

Sept. 4.7 1.8 3.1 0.3 0.1 6.3 1.8 0.5 8.6 0.9 1.7 

June 2.8 1.6 3.6 0.2 0.4 4.3 1.8 0.4 8.6 0.8 2.5 

Ground Water {Irrigated Field} 

Sept. 1.7 1.1 7.2 0.4 0.5 7.5 2.4 0.6 8.6 1.0 6.2 

June 1.0 0.6 6.8 0.2 0.3 6.3 2.2 0.5 8.6 0.8 7.6 

Irrigation Water 

August 1.8 2.0 3.2 0.3 0.2 3.2 3.1 0.6 8.6 0.7 2.3 
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PHYSICS OF WATER IN SOILS AND POROUS MEDIA 

D. Swartzendruber 

Objective: 

The general objective of this project is to analyze and quantify the pro­
cesses by which water flows into and through porous media and soils under both 
saturated and unsaturated conditions. Swe11ing and nonswelling soils are consider. 

~ocedure: 

As far as reasonably possible, each flow process is approached as a math­
ematical boundary-value problem to be solved by classical mathematical means or by 
computer if necess~ry. Experiments are conducted in the laboratory with vertical 
flow columns on which measurements of water content and soil bulk density are 
obtained by the attenuation of dual-energy ga!T1lla radiation. Other flow measure­
ments are taken as needed. 

Results and Di scuss i on: 

An inclusive equation for water infiltration into soil has now been compre­
hensively compared with eleven different infiltration equations proposed in the 
literature. Using only three parameters in the inclusive equation, all eleven of 
the other equations can be expressed within.::: 0.3% over the complete time range of 
infiltration. This means that only the inclusive equation need be fitted to ex peri 
mental data, with each of the eleven equations being represented by a different 
set of three parameters in the inclusive equation. Experimental field infiltration 
data, for eight different cropping sequences of soybean, corn, and sorghum, were 
very successfully fitted by the inclusive equation, with statistical analyses 
indicating that the infiltration status of field soils can be characterized by the 
parameters of the inclusive equation. 

For the inclusive equation, originally conceived as empirical, an undergirding 
new mathematical fonn has also been found. This new form has now been very closely 
linked to an existing general and exact mathematical solution of the infiltration 
process. Water content profiles predicted by the new form have been found to be 
in excellent numerical agreement with the existing exact solution. Hence, the 
theoretical and physical foundation of the inclusive infiltration equation ;s now 
firmly establ ished. 

In experiments on water entry into a highly swelling equal-part mixture of 
Wyomi ng bentonite and quartz silt, the upward-swell ing bentonite-s i 1t surface 
became rounded rather than moving upward uniformly. Imposition of loading stress, 
upon the water appl i cator in contact with the upward-swell i ng bentonite-s i lt sur­
face, seems to have corrected the problem. Different loading stresses will be 
imposed in a series of infiltration experiments, to find the smallest effective 
loading and to assess the effect of loading on the process of water infiltration 
into upward-swelling porous media. 
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TITLE: Objective Indices of Water Regimes for Comparison Purposes. 

AUTHOR: Joe Skopp 

OBJECTIVE: 

Comparison of field experiments at different sites or in different years are 
confounded by a number of effects. One of these effects is differences in soil 
moisture regimes. This work was undertaken to provide quantitative indices which 
provide a means of fair comparison. 

PROCEDURE: 

Seasonal moisture content data is interpreted as a frequency distribution. 
Alternative ways of characterizing distributions provide the basis for defining 
indices. Moment analysis provides the simplest technique for transforming the 
distribution into orthogonal statistics which can be used in analysis of variance. 

RESULTS: 

Table 1 shows the application of these techniques to data collected by 
Dr. W. Wilhelm, USDA. Four different tillage treatments were monitored for moisture 
content. The moment analysis is presented only for the topmost soil horizon that 
was observed. The data should be interpreted as an illustration of the technique 
since the error is due not to variability so much as to insufficient number of 
observation points. 
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Ii 11 age System 

Plow 

Disk 

Chisel 

No Ti 11 

TABLE 1 

Indices of Moisture Regime Applied 
To Alternate Tillage Systems 

First Moment Second Moment 

.217 ± .028 .47 ± .11 x 10-2 

.235 ± .011 .50 ± .12 x 10-2 

.250 ± .009 .38 ± .05 x 10- 2 

.239 ± .018 .47 ± .09 x 10- 2 

Note: First moment indicates average water content. Second moment 
moment indicates variation in water content. 



~: Effects of Oscillations in Water Levels on Nutrient Uptake. 

Researchers: David Kargbo, Joesph Skopp, and De1no Knudsen 

Objective: 

To evaluate the role of different transport mechanisms on nutrient uptake 
by corn. The degree of mixing is the variable of concern which is controlled 
by watering frequency and relative humidity. The hypothesis is that greater 
mixing of soil solution will result in greater nutrient uptake. Hence, uptake 
is limited by processes other than mass flow or diffusion. 

Procedure: 

Corn (Zea mays L.) was grown in a growth chamber for fourteen days at 
35% relative humidity (RH) or at 55% RH. Three soils were watered to field 
capacity and allowed to dry to a minimum water content which varied with the 
treatment and soil. Phosphorus and potassium uptake at sampling time was 
determined. Diffusion coefficients were also determined so that the influence 
of diffusion relative to mass flow could be evaluated. 

Experimental Results: 

The data are summarized in Table 1. Differences in P and K uptake at 
different levels of minimum water content were nonsignificant at 55% RH. Differ­
ences in diffusion coefficients were observed implying that diffusion is not 
limiting at 55% RH. At 35% RH significant effects were observed of different 
minimum water contents on P and K uptake in the sandy soils and of P uptake 
in the silt loam. This effect cannot be attributed to diffusion directly to 
the root, but must be due to indirect transport mechanisms. This means that 
mixing between the bulk soil solution and the transpiration stream is a major 
factor limiting ultimate nutrient uptake when high transpiration conditions 
occur. This suggests that higher frequency irrigations are more effective at 
moving nutrient to the plant. 
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Yield, ~/ater Use, and Nutrient Uptake of Corn Hybrids Under Varied 
Irrigation and Nitrogen Regimes 

M. 8. Ha1it1igil, R. A. Olson and ~1. A. Compton 

Objective: To determine the impacts of varied water and N regimes on (a) yields 
and water use by six irrigated corn hybrids and (b) nutrient uptake by those 
hybrids. 

Procedure: Two field experiments were conducted on each of Sharpsburg sic1 (Mead 
Field Lab) and Zook sic1 (Agronomy Farm) in two separate years. One was an 
irrigation and N rate experiment and the other an irrigation timing experl­
mente Hail eliminated the crop in one year on the Agronomy Farm such that 
results exist for two trials of the first experiment and three of the latter. 
Four inch diameter cores of soil were collected to a depth of four feet by 
one-foot increments for the high and low irrigation rates of the Mead site 
for investigating root development of three hybrids under field conditions. 
Soil was carefully washed from the roots which were then dried, weighed and 
recorded as dry weight/cm3 of soil. 

The six corn hybrids were planted in 30" rows in basins of 10 ft x 17 ft 
with irrigation measured on through water meters. Soil moisture measurements 
were made biweekly by neutron probe to a 5-1/2 ft depth. Water timing and 
rates and N rates employed are expressed in the data tables. 

Experimental Results: Average results for the two irrigation and N rate experi­
ments are given in Table 1. Highest grain, stover and total yields were 
generally obtained by the 873 x tID 17 hybrid. No significant effects of 
irrigation rate treatments were found, although a general trend of decreas­
ing yield from high to lower irrigation rates was evident. Average growing 
season rainfall for the two sites was 15" and being fairly well distributed 
there was limited need for supplemental water. 

Increasing N rate significantly increased both grain and stover yields, 
but there was no hybrid x N rate interaction indicating hybrid responses to 
N were similar. Soil moisture extraction patterns of three hybrids for which 
detailed moisture measurements were made were similar. Yields and ET decreased 
somewhat from the high to low irrigation rates but WUE increased. The de­
crease in ET was much greater than the decrease in total yield resulting in 
the distinctly higher WUE with the low irrigation rate. 

The root weights expressed in Table 1 reveal an added development of 
roots with the heavy over light irrigation routine for all hybrids. Most 
important, however, is the distinctly greater mass of roots under 8 73 x 
Mo 17 than under the other hybrids. Not only were there more roots in total 
as expressed here but more were found in each increment of depth sampled 
through 4 feet. These data suggest that root development may be one of the 
major factors accounting for the observed yield preeminence of this hybrid. 

Highest grain, stover and total yields were obtained by 8 73 x Mo 17 
and N 714 in the irrigation timing experiment (Table 2). There was also a' 
benefit to all yield components for the light, frequent irrigation system. 
Thus, the same total amount of water applied in four 1-1/2" increments in­
stead of one 6" or two 3" increments resulted in an average grain yield 
increase across all hybrids of 13 bu/a. Soil moisture depletion was greater 
under the two high irrigation rates than the light frequent which combined 
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with higher yields from the latter gave a distinctly higher WUE for the light 
frequent mode. There being both greater crop N uptake and more soil residual 
N03-N with the lighter rate makes apparent the interdependence of irrigation 
water and N management, denitrification presumably accounting for the re­
duced N efficiency with higher irrigation rates. 

Nitrogen uptake of the various hybrids was fairly well controlled by 
yield. Other nutrients, too, were increased in total uptake as larger 
yields were obtained but with some important discrepancies among hybrids 
(Table 3). The B 73 x Mo 17 absorbed total N, K, and Mg in larger amounts 
than other hybrids in approximate proportion to its greater yield, but it 
contained disproportionately more of Ca, P, S, Fe, Cu, and Zn and less of 
Cl and Mn, nutrients that can be depressive to yield when absorbed excessivel, 
The second portion of Table 3 shows that with higher levels of N fertiliza­
tion the uptake of every element studied was increased, usually more than 
yield was increased, giving evidence that N rates above that for most econo­
mic yield will deplete soil reserves of other nutrients more rapidly than 
necessary. The third part of this table likewise reveals greatly increased 
uptake of Fe and Mn from the higher irrigation level quite out of proportion 
to the yield increase. 
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Table 1. Average grain, stover, and total OM yields, root mass, evapotrans­
piration (ET) and water-use efficiency (WUE), of field grown corn 
hybrids as influenced by irrigation rate and N ferti1ization.a 

Irrigation and Fertilizer Treatmentb 
Hybrid and W1 W2 W3 
Measurement N1 N2 N1 N2 N1 N2 

Grain yield, bu/a 
B 73 x Mo 17 259ae 281a 257a 252a 244a 252a 
N 28 x Mo 17 219b 232bc 226b 206b 213b 228b 
N 611 233ab 241b 219b 226b 204b 213b 
N 714 219b 248b 228b 254a 212b 219b 
Pioneer 3388 208b 221c 202c 212b 201b 213b 
Pioneer 3386 217b 232bc 202c 223b 193b 217b 

Stover DM yield, t/a 
B 73 x Mo 17 3.56a 4.18a 3.87a 3.87a 3.26a 3.61a 
N 28 x Mo 17 3.17a 3.48ab 3.26ab 3.48ab 2.77b 2.99ab 
N 611 2.99a 3.04b 2.86b 2.90b 2.86ab 3.17ab 
N 714 3.43a 3.96a 3.70a 4.18a 3.08a 3.34a 
Pioneer 3388 2.99a 3.17b 2.73b 3.08b 2.90ab 2.99ab 
Pioneer 3386 2.82a 3.12b 2.90b 2.99b 2.64b 2.73b 

Total OM yield, t/a 
B 73 x Mo 17 9.81a 10.96a 10.08a 9.94a 9.15a 9.68a 
N 28 x Mo 17 8.45b 9.06b 8.71 ab 8.45b 7.92b 8.49b 
N 611 8.62b 8.84b 8.14b 8.36b 7.79b 8.32b 
N 714 8.71b 9.94b 9.20ab 10.30a 8.18b 8.67b 
Pioneer 3388 8.01 b 8.49b 7.61b 8.18b 7.74b 8.14b 
Pioneer 3386 8.05b 8.71b 7.79b 8.36b 7.30c 7.96b 

Root massc , g OM/cm3 x 103 
B 73 x Mo 17 11.5a 9.4a 
N 611 8.8b 6.9b 
Pioneer 3388 7.6b 7.5b 

Etd, inches 
B 73 x Mo 17 22.2 19.3 17 .0 
N 611 22.0 19. 1 16.5 
Pioneer 3388 22.3 19.1 17 .0 

WUEd, lbs dry grain/inch 
B 73 x Mo 17 610 629 714 
N 611 528 571 624 
Pioneer 3388 477 535 606 

a Average of two field experiments conducted at Havelock and Mead (each no. is 
average of eight observations). 

b W,=9 inches irrigation water, W2=6 inches, W3=3 inches; Nl=90 1b N/a, 
N2=180 1b N/a. 

c Each no. is average of four observations from the Wl and W3 high N treatments 
at Mead to four foot depth. 

d Each no. is average of eight observations obtained from the W1, W2, and W~ 
high N treatments of Havelock and Mead sites; WUE calculated from dry gra1n 
yield. 

e Averages followed by same letter within a column not significantly different 
at 5% level. 5.3 



Table 2. Average grain~ stover and total OM yields, evapotranspiration (ET and 
water use efficiency (WUE) of field grown corn hybrids as influenced 
by irrigation timing. a 

Irrigation Timingb 
Hybrid and Tl : Tl : T3 
Measurement (one a~~lication) : (two a~~ ications2:(four a~~lications) 

Grain yield, bu/a 
B 73 x Mo 17 230ac 244a 248a 
N 28 x Mo 17 217b 20Sb 221b 
N 611 221a 2261 233a 
N 714 215b 239a 250a 
Pioneer 3388 192c 192b 210b 
Pioneer 3386 208b 212b 228a 

Stover OM yield, t/a 
B 73 x Mo 17 4.00a 3.78ab 3.87ab 
N 28 x Mo 17 3.08b 3.48b 3.30b 
N 611 3.17b 3.21b 3.43b 
N 714 4.53a 4.44a 4.66a 
Pioneer 3388 3.12b 2.95b 3.21b 
Pioneer 3386 3.39b 3.34b 3.52b 

Total OM yield, t/a 
B 73 x Mo 17 9.55a 9.681 9.86ab 
N 28 x Mo 17 8.32b 8.49ab 8.62b 
N 611 8.49ab 8.67ab 9.06ab 
N 714 9.72a 10.21a 10.69a 
Pioneer 3388 7.74b 7.57b 8.27b 
Pioneer 3386 8.40ab S.45ab 9.02ab 

ET, inches 
B 73 x Mo 17 22.6 22.3 21.9 
N 611 22.8 22.2 21.5 
Pioneer 3388 23.0 22.2 21.8 

WUE, lbs dry grain/inch 
B 73 x Mo 17 491 529 547 
N 611 467 492 524 
Pioneer 3388 402 416 464 

a Average of three field experiments conducted at Mead and Havelock (90 lb N/a 
applied to all plots as a sunvner sidedressing; each no. is average of 12 
observations). 

b Timing of irrigation occurred at ridging (one application), ridging and 
tasseling (two applications), and ridging + tasseling + midsilk + grain 
fill (four applications), each to a total of 6 inches applied. 

c Averages followed by the same letter within a column not significantly 
different at the 5% level. 
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Table 3. Influence of hybrid, N rate and irrigation level on total uptake of several essential plant 
nutrients. 

Hybrid and Yield 
Measurement Ca K M9 P Cl S Mn Fe Cu Zn increase, % 

Nutrient uptake, lb/a 
B 73 x Mo 17 49ab 328a 38a 40a 23b 21a .38b 1.67a .08a .26a 
N 611 40b 275b 33b 33b 25ab 20a .38b 1.27b .05b .23b 
Pioneer 3388 38b 278b 31c 28c 26a 15b .44a 1.33b .06b .21b 

Increased nutrient uptake, 
high over low N rate, % 

Mead site 10 8 11 23 23 12 27 57 42 11 6 
Havelock site 18 6 29 9 33 3 30 17 75 1 9 

(J1 Increased nutrient uptake, . 
(J1 high over low irrigation 

rate, % 
Mead site 1 11 11 8 14 10 36 62 8 15 13 
Havelock site 0 12 -2 0 10 19 22 56 8 16 5 

a Average of two irrigation rate experiments of hiJh N fertilization rate conducted at Mead and 
Havelock (each no. is average of 16 observations. 

b Values followed by same letter within a column not significantly different at 5% level. 



EFFECT OF SPRINKLER IRRIGATION TIMING AND AMOUNT 
ON YIELD OF DIFFERENT WINTER WHEAT VARIETIES 

Gary W. Hergert, Phil H. Grabouski, and Don Sander 

Objective: 1. Evaluate the yield potential of three winter wheat varieties 
under a line source (gradient) irrigation system. 
2. Determine the effect of different N timings on wheat production under 
an irrigation gradient. 

There is increased interest in growing wheat under center pivot irrigation 
on sandy soils. In addition to the high pumping costs inherent in corn 
production, many areas have either declining water tables or have low 
volume wells. Winter wheat is a very water efficient crop. Its primary 
growth and reproductive stages occur early in the year when air tempera­
tures and evaporation are low; therefore, winter wheat requires far less 
irrigation than summer grown row crops. Since wheat has typically been a 
dryland crop in Nebraska, little information is available on optimizing 
irrigation water application rates and timing. Adding to farmer interest 
are several new short-strawed high yield potential varieties that need to 
be evaluated under irrigation. Nitrogen management for irrigated winter 
wheat also has not been studied sufficiently in Nebraska. 

This study was conducted at the UNL Sandhills Ag Lab for three years on a 
Valentine sand. A line source sprinkler system was used. This allowed a 
soil water gradient ranging from dryland to fully irrigated conditions 
across a 60-foot plot. Since irrigation levels are not randomized, no 
direct statistical comparisons can be made for irrigation levels. 

The experimental design was a split plot-factional, replicated five times. 
Three nitrogen rates (40, 80, 120 lb N/A) were combined factionally with 
two N timings. The N timings were: 1) 1/3 N preplant in the fall with the 
remaining 2/3 applied near mid-April when wheat came out of dormancy and 
2) 1/3 N preplant, 1/3 in April, and 1/3 at boot. The three equal appli­
cations were intended to simulate an N application that might be used 
through a pivot. Ammonium nitrate was hand spread at the different times. 
The 3 x 2 N x time plots were split and planted to three varieties - Brule, 
Centurk 78, and Vona. Data were taken for grain and straw yield and N 
content. 

Results: Irrigations for 1982, 1983, and 1984 were 3.0. 3.5, and 2.0 inches 
in two or three applications. Irrigation had no effect on grain yields in 
1982 and 1983. In 1984, the dryland side produced an average of 56.6 bulA, 
medium irrigation 60.1, and fully irrigated 63.6 bu. The irrigation effect 
was probably significant in 1984 as this was the only year out of the three 
where a gradient in plant height was noted. 
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The effects of N rate, N timing, varieties, and all interactions were 
consistent across all irrigation levels. Data presented will be for the 
fully irrigated side (Tables 1 and 2). In the falls of 1981 and 1983, 
wheat was planted into short oat stubble. The 1983 crop (planted fall 
1982) was planted directly into the 1982 plots. A severe hail in October 
thinned the stand and caused poor tillering. Top wheat yields in 1983 were 
around 36 bu/ A. 

Table 1. AOV source effects for irrigated wheat, grain yield, and 
grain IN at SAL. 

Grain Yield Grain I N ---,-
1982 1983 1984 1982 1983 1984 

Source - PR > F Source - - - - PR > F 

N Rate (R) .02 .01 .02 N Rate 00 .01 .01 .01 

N Split (S) .26 .45 .16 N Split (S) .01 .01 .01 

R·S .31 .05 .35 R*S .33 .14 .16 

Variety (V) .12 .81 .23 Variety (V) .01 .04 .39 

RxV .29 .13 .33 RxV .39 .67 .63 

SxV .22 .39 .24 SxV .33 .97 .34 

R*S·V .12 .89 .80 R*S*V .90 .37 .12 
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Table 2. Treatment means for irrigated wheat yields and grain S N at SAL. 

N 

1982 1983 1984 1982 1983 1984 --
Rate N Split - - - - bulA - - - - N Rate N Split - - S - - - - . 
40 2 60 32 61 40 2 2.19 2.28 1.69 

40 3 55 27 56 40 3 2.39 2.21 1.82 

80 2 69 35 72 80 2 2.41 2.36 1.89 

80 3 63 34 63 80 3 2.89 2.49 2.18 

120 2 64 35 68 120 2 2.67 2.62 2.08 

120 3 66 37 69 120 3 2.86 2.63 2.49 

Brule 61 33 65 Brule 2.70 2.42 2.01 

Centurk 78 64 33 66 Centurk 78 2.58 2.48 2.05 

Vona 63 32 63 Vona 2.42 2.40 2.00 

N rate and I split were the main factors affecting grain yield. The three 
varieties produced similar yields (Table 2). Variety differences were 
noted tor Irain S" oontent, however. The effects of I rate and N spl it on 
yield showed that 80 lbs N put on in two applications maximized yields in 
1982 and 1984 (Fig. 1). The delay of N usinl the three applications was 
not as effective. In both N responsive years (1982 and 1984), the 120 Ib ~ 
rate applied 1/3 fall and 2/3 April depressed yields compared to the 80 lb 
rate. The 1/3 fall - 2/3 April application appears to be a better timing 
even on a sandy soil than the three-way split. 

Grain protein was higher for the three-way split than the two-way (Fig. 2), 
except in 1983 when yields were depressed due to hail the previous fall. 
This supports other work which indicates later N applications may favor 
direct translation to the grain. 
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Figure 1. Effe~t of N rate and timing on grain field of 
irrigated wheat on a Valentine Sand. 
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Response of Irrigated Corn Yields to Nitrogen Sources 
Applied with a Urease Inhibitor 

W. R. Raun, D. H. Sander, R. A. Olson, and E. T. Clark 

Objective: To evaluate the effect of one urease inhibitor at three rates, two 
methods of application and two sources of urea on the yield of irrigated 
corn. 

Procedure: The experimental site for the study was at the Mead Field Lab on 
Sharpsburg sic1 with soil properties as .detai1ed in Table 1. A completely 
randomized design was used for the 14 treatments which included three re­
plications. An adapted Buffalo All-Flex till planter was used for planting. 
The anhydrous ammonia sidedress treatment was injected at a depth of six 
inches. The UAN had an analysis of 32-0-0 with a weight of 10.97 lbs/ga1. 

An extremely wet spring delayed the application of all treatments. Con­
stant monitoring of weather forecasting was made in an attempt to apply the 
treatments within a 5-day dry period. However, the evening following treat­
ment applications, .57 inches of rain was received. 

Earlier plans were made to both plant and apply the treatments on June 1. 
Therefore the urease inhibitor provided was mixed with the UAN the previous 
evening. Due to further changes in the weather forecast, treatment appli­
cations were delayed. In order to obtain any kind of reliable yield data, 
it was then decided to plant the entire study in hopes of obtaining a suitable 
time to sidedress all treatments. Within the month of June and the first two 
weeks of July, 20-30% chances of rain were forecast daily. The time for ap­
plication was then made simply out of necessity (Table 2). 

In the thirty-five days that the urease inhibitor remained mixed with 
the UAN, considerable changes took place for both the low and high rates of 
inhibitor-UAN mixture. Both solutions were extremely dark at the time of 
application. Both solutions were also characterized by a strong sulfur 
smell (possible reaction with the ammonium thiosulfate present in our UAN 
source). Samples of both solutions have been stored and pictures of the 
solutions at the time of application were taken. 

Results and Discussion: No yield response could be attributed to the urease 
inhibitor employed from either rate or method. Broadcast methods of appli­
cation provided superior yields to dribble surface band, but methods did 
not respond the same over the rate of inhibitor as is noted in Table 3. 
Sources analyzed over methods and inhibitor rates demonstrated slightly 
higher yields for urea over UAN (Table 4). Rates of inhibitor did not re­
spond conSistently over the two sources used. 
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Table 1. Soil test levels, cultural practices and site description, 1984. 

Soil : 

Plot Management: 

Planting: 

Treatment Data: 

Surface Soil pH: 

Soil Test Data: 

Surface Residue: 

Sharpsburg silty clay loam, Mead Field lab 

May 14 
Disked previous years corn stubble 

May 30 
Application of 1 pt Roundup/ac 

June 6 
Applied 2 qts Atrazine/ac 

2 qts Lasso/ac 
1 qt 2-4,D/ac 

June 6 
Pioneer 3377 F14 med-f1at 

28,000 seeds/ac 
13 oz Counter/1000 linear ft 

May 31 
Mixed urease inhibitor with UAN source 

(32-0-0) 
July 5 

Applied all treatments 
(6.7% moisture in surface 1 cm of soil) 

6.0 

N 2pm NH~-N 2~ P2pm 

0-1' 3.3 6.4 12.0 
1-2' 2.8 4.3 4.9 
2-3' 2.0 4.1 9.9 
3-41 1.8 3.5 12.3 
4-5 1 2.5 3.0 12.3 
5-6 1 2.5 4.4 17.0 

approximately 50% coverage 
= 1514 1bs surface residue/ac 

Inhibitor N-(n-buty1) thiophosphoric triamide 
[n-C4H9NHP(S)(NH2)2] 

7.2 

K 22m 

301 
216 
186 
205 
189 
192 



Table 2. Temperature, precipitation and soil moisture data prior to and 
following treatment applications, 1984. 

Lo Hi Surface Soil 
Date Tem~erature Tem~erature Preci~itation r40i sture 

of of in. % 

July 3 66 92 .54 

July 4 64 92 

July 5 58 86 6.7 

July 6 57 84 .57 30.9 

July 7 49 77 

July 8 53 102 7.0 

July 9 72 101 

July 10 73 90 

July 11 58 87 5.2 

July 12 59 89 

July 13 57 96 

July 14 66 95 

July 15 60 95 
July 16 56 91 
July 17 58 90 
July 18 53 87 
July 19 61 95 
July 20 69 94 
July 21 70 95 
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Table 3. Urease l",R'ibit(!,..~· study on trrigated corn, 1984. 

T reatmeFI,t Corn Vields 
N carrier tnhibitor Grain Stover 

Tb/ac bujac kg/ha lb/ac 

l- Urea Broadcast 0.00 llL~ 7020.9 2323.4 
2. Urea Broadcast 0.38 103.4 6485.9 1829.5 
3. Urea Broadcast 1.52 120.8 7574.3 2352.2 
4. Urea osee 0.00 101.3 6352.2 2265.1 
5. Urea DSB 0.38 109.1 6843.8 2061.7 
6. Urea OSS 1.52 106.9 6706.5 2236.0 
7. UAN Br~ast 0'.00' 112.9 7079.4 2032.8 
8. UAN: Sr.Gka>st 0.38 108.6 6813.4 2323.2 
9. UAfll ll~ils.t 1.52 104.5 6556.9 2236.0 

10. UAN DSB 0.00 84.7 5313.7 2236.0 
11. UAN DSB 0.38 110.3 6920.3 2555.5 
12. UAN DSB 1.52 96.1 6030.2 2148.9 
13. No N 0.00 71.6 4489.2 1887.6 
14. NH3 IS 0.00 116. 1 7282.8 1916.6 

NH3 IS: Anhydrous atmlonia injected sidedress 
DSB: Dribble surface band 
Urea: 45-0-0 
UAN: 32-0-0 
All treated plots recetved 75 1 b N/ac on July 5, 7-1 eaf growth stage. 
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Table 4. Yield means, analysis and contrast data. 

Compari son 

Method 
Broadcast (surface sidedress) 
Dribble surface band (sidedress 

Source 
UAN 
Urea 

Inhibitor Rate 
0.00 
0.38 
1. 52 

Dependent Variable: Yield 

Grain Yield, bu/ac 

11 O. 4 
101.4 

102.9 
108.9 

102.7 
107.8 
107.1 

Analysis of Variance (minus checks and NH3 IS) 

Model 
Method 
Source 
Inhibitor Rate 
Method * Inh Rate 
Method * Source 
Source * Inh Rate 
Method * Source * Inh Rate 

Error 

Corrected Total 

df 

11 

1 

1 

2 

2 

1 

2 

2 

24 

35 

PR > F 

.G383 

.1523 

.5449 

.0843 

.5182 

.2547 

.5234 

(Table 4. Continued on next page) 
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Table 4. Yield means~ analysis and contrast date (continued) 

Dependent Variable: Yield 
Analysis of Variance (ALL TREATMENTS) 

Model 
Trt 

Error 

Corrected Total 

Contrasts: 

Inhibitor vs No inhibitor 
Check vs Rest 
.38 vs1.52 (1nh tate) 
Bcast vs DSB 

NH3 vs Rest 

Method * Inhibitor Rate 

Broadcast N 
0.00 Inhibitor 
0.38 \I 

1.58 II 

Dribble sUrface band 
0.00 Inhibitor 
0.38 Ii 

1.58 " 

Source * Inhibitor Rate 

Urea 
0.00 
0.38 
l. 58 

UAN 
0.00 
0.38 
l. 58 

7.6 

df 

13 
13 

28 

41 

1 

1 

1 

1 

1 

PR > F 

.0053 

.2915 

.0001 

.8805 

.0419 

.0989 

Grain yield, bula 
112.4 
106.0 
112.6 

93.0 
109.7 
101 .5 

106.6 
106.3 
113.9 

98.8 
109.5 
100.3 



COMPARISONS OF N SOURCES FOR CORN PLANTED 

IN UNTILLED WINTER WHEAT STUBBLE 

Gary W. Hergert 

Objective: Determine the effect of different N rates and N sources on the 
production of ecofallow corn. 

Procedures: Field experiments were begun in 1979 to determine the effect of 
three N sources and six N rates on grain yield of ecofallow corn. 
The sites used were in farmer fields in south west central Nebraska and at 
the University of Nebraska-Lincoln West Central Research and Extension 
Center Dryland Farm near North Platte, Nebraska. 

The experimental design was a randomized complete block replicated four 
times. Ammonium nitrate (AN), urea ammonium nitrate (UAN) and urea (U) 
were the three N sources used. Five N rates (25, 50, 75, 100, and 125 lbs 
N/A) plus a zero N check were combined factorially with N sources. AN and 
U were broadcast by hand or with a Barber spreader. UAN was applied with a 
field plot sprayer pressurized by CO2• Fertilizer application date varied 
due to spring weather conditions. Plot size ranged from four to six 30 
inch rows by 50 to 75 feet in length. Two 30 foot rows were hand picked in 
each plot for grain yield which was determined at 15.51 moisture. For the 
moisture storage and cropping year (September 1 to the next September) 
departures from the 75 year normal of 19.3 inches precipitation were +2.6. 
-2.5, and +4.5 inches for 1979, 1980, 1981 at North Platte. Yield maximums 
for these three years reflect this general pattern of moisture distribu­
tion for all locations (Table 1). 

All sites responded to N although response in 1980 was limited due to 
drought (Table 1). Treataent effects from the analysis of variance (AOV) 
are summarized in Table 2. Nitrogen sources were significantly different 
at only two of the eight locations but the general ranking in effect on 
grain yield was AN=UAN>U. The N rate by nitrogen source interaction was 
significant at three of the locations also indicating differing source 
performance. 

The N source differences were most pronounced in 1979 and 1981 when 
preCipitation was somewhat above normal and crop response to N application 
was high. Orthogonal single degree of freedom tests comparing AN vs UAN 
and AN + UAN vs U were determined for N source. Results showed AN = UAN at 
all locations except site I where AN . was Significantly better than UAN. 
At three of the sites U was significantly lower than AN + UAN. N losses 
would be more influential on yield response during wet years than dry due 
to crop N demand. 
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To determine source performance over sites, data from each location was 
transformed into relative yields by dividina individual yields by maximum 
yield for a location. Maximum yield (100S) at each location was selected 
from best fitting response curves. The data were divided into two groups; 
wet years (sites I, V, VI, VII, VIII> and dry years (sites II, III, IV) an~ 
a combined analysis of variance was performed. A Bartletts test for ... 
homoaeneity of variance among sites was not Significant for either group 
indicating the suitability of combining the data. The AOV effects combinef 
over sites are preaented in Table 3. Site-years were considered a random 
variable to apply results over the geographical region of the experiments. 
Nitrogen rate and N source were significantly different only for the wet 
year data set. 

The orthogonal cQmparisons of AN vs UAN and AN + UAN vs U showed AN>UAN 
(PR>F:0.21) and AN + UAN>U (PR>F=O.01). While a probability level of 0.2 
(AN vs UAN) is not considered large, it does have practical significance 
and indicates that farmers may see slight differences in performance bet­
ween AN and UAN in some years. Because none of the two or three way 
interaction terms were Significant, regression analysis by N source for 
relative yield vs N rate can best show N source performance. The regres­
sion equations for relative yield including the check are: 

" 
R£ 

YAN = 78 + 0.~89 (N Rate) - 0.00256 (N Rate)2 0.92 

" Rate)2 YUAN = 79 + 0.361 (N Rate) - 0.00154 (N 0.99 

" Rate)2 YU = 76 + 0.347 (N Rate) - 0.00145 (N 0.99 

The quadratic model provided a good fit of all the data and shows that the 
N response differed between sources (Fig. 1). Since no direct measurement. 
of N loss were made it can only be assumed that N sources differed because 
of differential N loss. 

The AOV over site' for the three dry years showed no significant 
differences among N sources. The significant two and three way interac­
tions may be explained by the high variability within each site. The 
overall N response regression equation including the check is: 

1\ 
YAll N : 77 + 0.561 (N Rate) - 0.00457 (N Rate)2 

N rates above 60 lbs N/A did depress yields somewhat, which is not uncommon 
for N effects on yield in drought years (Fig. 2). Near maximum yield was 
attained with 60 to 70 Ibs N/A, however, from AN and UAN during the wetter 
years. 
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The dilemma of N management in this dryland system is to have sufficient N 
available to the crop if rainfall and moisture availability is normal to 
above normal while not applying too much N which can depress yields if a 
drier than normal year occurs. Selection of the proper N source and/or 
method of application is necessary to assure consistent grain yields. 
Yield goals of 80-90 bU/A are realistic for years with normal to above 
normal precipitation. 

The importance of considering residual soil nitrate when making N recommen­
dations is shown by a plot of yield increase (maximum yield from N applica­
tion minus check yield with no N) vs. soil N03-N content (Figure 3). The 
regression equation (excluding Site II) is 

A 
Y Yield Increase = 41 - 0.20 (N03-N 1n 6 feet) 

where Y is yield increase in bushels per acre. 

The current N recommendation algorithm used by the University of Nebraska 
Soil Testing Laboratory adjusts corn N recommendations by using residual 
N03 measured in subsoil samples from a two foot or greater depth (Wiese and 
Penas, 1979). A comparison of N rate required to produce maximum yield at 
each location vs. residual N03 at each site is shown in Figure 4. The 
reference line is N recommended by the algorithm for a 90 bu/A yield goal. 
With this limited number of sites the relationship is not perfect but it 
does conform to the general relationship which is based on at least 40 site 
years of datL 

If no information on residual soil nitrate was available a yield goal of 70 
to 90 bu/A would be realistic for most farmers to use. An N rate of 75 Ibs 
N/A would produce maximum yields in most years but not be so high to 
sufficiently reduce yields in very dry years. Using a yield goal of 70 to 
90 bu/A and deep soil samples for residual nitrate would be a better way of 
determining N rate as indicated by the datL Surface applications of AN or 
UAN should attain that yield. Urea, if used, should be injected. 
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Table 1. Effect of N rate and source on grain yield of ecofallow corn. 

N 
~ !!!!: Source 0 25 50 75 100 125 ~ 

-----~----bu/A---------------

I 1979 AN 71 97 103 100 101 102 101 
UAN 71 87 94 103 101 97 96 
U 11 87 90 90 89 95 90 

II 1980 AN 41 52 52 48 50 46 50 
UAN 41 45 46 III 49 51 46 
U 41 III 53 118 49 52 49 

III 1980 AN 36 44 Jt6 116 III • 44 
UAM 36 Jt7 118 43 46 • 46 
U 36 52 45 42 39 • 115 

IV 1980 AN 25 30 28 27 28 • 28 
UAN 25 22 40 31 33 • 32 
U 25 26 33 36 26 • 30 

V 1981 AN 8_ 90 98 107 101 114 102 
UAN 8_ 88 97 99 111 112 102 
U 8_ 94 99 98 110 105 101 

VI 1981 AN 88 103 102 1111 111 1111 109 
UAN 88 108 lOll 111 105 111 109 
U 88 91 104 111 111 107 105 

VII 1981 AI 109 131 134 142 143 138 138 
UAN 109 131 127 139 142 135 134 
U 109 123 128 133 133 138 131 

VIII 1981 AN 74 95 105 95 99 101 99 
UAN 74 84 96 101 108 102 98 
U 7- 87 89 100 98 104 94 

• Rate not used. 
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Table 2. Analysis of variance effects and probability levels for each site. 

Site N Rate N Source Rate x Source 
------ PR > F ------

I .10 .01 .52 

II .01 .31 .36 

III .10 .44 .25 

IV .05 .41 .01 

V .01 .92 • 11 

VI .01 .11 .12 

VII .01 .19 .98 

VIII .10 .51 .46 

Table 3. Analysis of relative grain yields coabined over sites tor wet 
and dry years (excluding check yields). 

Source of Variation df l!!1 Years Dry Years 
-- PR > F -----

Replication 3 .31 .63 

Site 4 NT NT 

N Rate 4 .01 .38 

N Source 2 .01 .81 

NR x NS 8 .18 .80 

Site x NR 16 .61 .04 

Site x NS 8 .55 .31 

Site x NR x NS 32 .30 .03 

NT = No Test 
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Increased Nitrogen Ut11tzat1on by Com 

K. D. Frank, G. W. Hergert, J. S. Schepers, and G. E. Varvel 

Objectives: 
1. To investtgete N uptake efficiency by arn from ferttuzer applted in irrigDUon wDter. 
2. To tnvesUQ!Ite N uptse efftckft,y by arn from reskbsl nttrete tn the soU as effected by 
prephr.t N ferUJtzer. 

Erocedure: 
Two experiments, one at Clav Center and the other at North Platte were uttJtzed. Both 

experiments were estDbl1shed on ereDS known to h8ve 8 leM level of resi<bll nitrste and It1rQ8 
~ to be Dble to conduct expertments for three yars without confounding of the drJt8. 
Previous crop at Clav Center and North Platte was soyI:aIn and arn, respecUvely. 

SoH samples were t81cen prior to iniUation of the experiments at both loc8tions. SampJtng 
depths were 0-6",6-12" and then on (byn to 6 feet in foot increments. Samples were analyzed 
for nitrate and ammonium-No SUrfa semp1es <0-6- and 6-12") were also 8I'l81yzed for pH, 
Br8Y P, etc. to QU8Iltify chemical properties at both kmt1ons. 

Two epprOlUles, one to establish three different N regimes for the 1985 growing S88SOI"I 
and the other to est8b )ish N treetments for the 1984 season, were uttlized. Three N r8tes ( 0, 
75,8t1d 150 Ib/A) were appUed preplent to8 sufficient number of plots to estDbUsh relative N 
regimes of low, medium, and hi~ for the 1985 see9Otl. Treetments for 1984 included three 
plots where three irrlQDtioo appl1C8ttons received 2S Ib/A N ecDl Ume. T8I1J8d N was fdB:1 to 
one of these ferUgsUons treatments: first; second; or third; depending on the treatment. In 
ldjiUon. prepl8flt N applta.Uons of 0 and 75 lb/A N were m_ to four plots. 5ep8r8te plots 
within 8II:h of the rates were then t8gged with 8 SlMH amount of hi~1y enriched N at the 18 or 
30 inch depth to evaluate the effect of the surface applied N on utnt28tion of residual nitrate 
from th8t mpth. A rnbntzed mmplete b1rek das~ wtth five repl1c8ttons was used 8t both 
10000ions. 

Samples taken were ~in and total pl8flt cry matter yield at maturity. All samples h8ve 
been 8Il81yz9j for total N oontent and \8I1J8d-N enrichment nJyses Ir8 in prooess. Son semples 
were taken by foot Increments to 6 feet from the the three N rete plots for nitrate 8Il81ysis after 
the crop W8S removed. These dIIt8 wtll permit calcul8tion of the N use efficiency and depth of 
nitrate letEhing under the those different treatments. 

ExperlmentaJ Results: 
Grein yield data from the two loc8tions is presented in Fjg. 1. The Clav Center site, with 

its higher orglllic matter oontent. pro1ad a hipr yield w1th no ferttltzer N. Both locations 
responded positively to fertntzer N applic8tion with the 150 Ib/A rate yielding apprOXimately 
the same at both looetions. The 75 Ib/A rate was Ieest effective 8t CI8Y Center when eppl1ed 
prepl8flt and most effective when appl1ed in the frrfgllUon W8ter (25 Ib/A rurlng ecDl of three 
jrrigettons). Comparison of apparent N NIXM!IY from these two methods of eppllcstton 
indicated th8t most of the preplmt N 8t Clav Center was lost (Fig. 2). Hetwy spring end 88fly 
summer reins 8t Clay Center probably resulted in the N from the preplant application being 
lea::hed (byn in the profile. This was not the case et North Piette (Fig. 2) and similar apparent 
N NDlVerles were obtained among the preplant and frrig8tlon N app 11C8t ions. Yield results at 
North Platte elsa indicated no difference between rnethOO of application (Fig. 1). 

T8!1JBd-' N enrichment 8M1yses Ir8 not mmp1ete at this time, therefore those results wt11 
be inclUded tn future reports. 
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Pressure Injection of UAN for Irrigated Corn 

W. R. Raun, D. H. Sander and R. A. Olson 

Objective: It was the purpose of this study to determine the effectiveness of 
UAN pressure injected as N source for irrigated corn. 

Procedure: 'Pioneer 3377' was planted on May 20 in 36" row spacing at 28,000 
seeds per acre on Sharpsburg sicl at the Mead Field Lab. Nitrogen was 
sidedressed on June 30 at the 10-12 leaf stage in a 3 x 3 method x rate 
factorial combination with rates of 0, 45, 90, 135 lbs/a. UAN (32-0-0) 
pressure injected (2000 pst), or dribbled in a surface band was further com­
pared with NH3 (82-0-0) injected. 

Results and Discussion: Pressure injection treatments are aimed at applying 
liquid forms of urea fertilizers (UAN) below the soil surface such that 
surface volatilization of ammonia is reduced. Data from this studY'in­
dicate that this method was superior to dribble surface band technique 
at a rate of 90 1b N/a (Table 1). However, at the higher rate of 135 lb 
N/a, no differences between these two methods was demonstrated. Yields 
peaked for NH3 injected sidedress treatments at 45 lb N/a. At this low 
rate, NH3 injected sidedress was superior to either pressure injection 
or dribble surface band treatments at the highest rate of applied N 
(Table 1 & Figure 1). 

10. 1 



Table 1. 

Treatment 

Check 
Check 

NH3 
Injected .. 

II 

UAN 
Dribble .. 

II 

UAN 
Pressure 

II 

II 

Influence of placement, rate, and kind of N carrier on yield of 
irrigated corn. 

Rate Grain Yield 
1b N/a bu/a 

a 134 
a 170 

sidedress 45 187 
II 90 187 
II 135 188 

surface band 45 162 
II II 90 169 
II 1\ 135 175 

injection 45 162 
II 90 179 
II 135 179 

AOV (minus checks) 
df PR>F 

~d~ 11 
rep 
method: 
rate 
method x rate 

Error 
Corrected total 

Checks vs Rest 

NH3is vs UANpi 
UANdsb vs UANPI 
UANdsb vs NH3is 

2 
2 
2 
4 

21 
32 

CONTRASTS 

10.2 

. 0011 ** 

.0369* 

.2994 

.8568 

.0022** 

.0646 

.5367 

.0177** 

......;;; 

Comparisons 
.......;.;. 

N rate 
bu/a 

a 152 
45 170 
90 17S 

135 181 

N r~ethod 
bu/a 

NH3 injected 187 
UAN press. inj 173 
UAN dribble bd 168 
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Objectives: 
1. 

2. 

Crop and Soil Response to Applied P and K 
In a long-term Buildup/Depletion Study 

R. A. Olson, G. W. Rehm, C. A. Shapiro and F. A. Anderson 

Determine level of soil P and K requi.red for assuring most economic 
yields of corn and wheat. 

Establish required rates of P and K for maintaining adequate soil 
test levels for optimum yields on representative Nebraska soils. 

Procedure: This experiment is conducted with irrigated corn on Sharpsburg sicl 
the r~ead Field lab, non-irrigated corn on Moody-Nora sil at the Northeast 
Station, and non-irrigated wheat on Keith si1 and Rosebud fsal on the High 
Plains Ag lab. There were no yield results for wheat in 1982 and 1984 becaus. 
of hail damage, accordingly, only data for the corn plots are presented here." 
All P and K treatments are broadcast before final tillage and planting except 
for one row treatment at planting on the Mead lab site. 

Results and Di?cus$ion: There was no significant effect of P or K treatments Of 

yield of corn at either location in 1983 or 1984 (Tables 1 and 2). 

The long term average reveals optimum yield on both soils with somewhat 
more than 10 1bs P applied annually. There has been no positive yield re­
sponse to applied K on either soil, although a decided trend of yield reduc­
tion exists with the heavier K rate and with row application of the low rate. 
Precisely why this has occurred is not clear, but it certainly raises questio~ 
to the practice of adding more nutrient to a soil that is already high to ver) 
high in that element. 

Surface soil test P of the control plot has declined only slightly over 
the 12-year period despite yields averaging in excess of 150 bu/a on Sharpsbu~ 
and around 110 bu/a on Moody-Nora. On both soils 10 1bs applied P has approx­
imately maintained soil P at its original level, 20 lbs has substantially 
increased and 30 1bs more than doubled it (See Figure 1 for Sharpsburg). 

Surface soil test K has not changed perceptibly in the Sharpsburg soil 
even in the control plots and that added in the treated plots has disappeared 
in the large existing pool. Soil K appeared to be declining in the Moody­
Nora s011 through 1980 but was back up to the original values after the wet 
springs of 1982 through 1984. The annual K treatments are now showing a 
divergence from the check on this soil with actual buildup occurring in soil 
K with both 25 and 50 lb K rates. 

These long term data confirm the fallacy of the 'maintenance' concept of 
crop fertilization for these loess-derived soils. A crop removal 'maintenance' 
amount 'of approximately 30 1bs P would be called for annually on the Sharps­
burg at the 165 bu/a average yield level achieved, correspondingly slightly 
over 20 1bs P for Moody-Nora. These rates are above the yield response range 
and are rapidly increasing soil test levels. In effect, the maintenance 
approach to fertilization discounts the soil's inherent nutrient delivery 
potential. 
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Table 1. Grain yield and soil test response to applied P and K in a long term 
P and K buildup/depletion study with irrigated corn on Sharpsburg 
sicl, f1ead Field Lab, 1973-83. 

Soil Test P Soil Test ~ 
rreatmentll Application Grain Yield (surface) 2/ (surface)- / 
p K Schedule 1983 1973-83 1973 1977 1983 1973 1977 '983 - bu/a pj:X11 ppm 

0 0 Control 90 158 15 14 7 320 320 329 

10 0 Every year @ 107 161 15 18 10 311 347 319 

20 0 Every year @ 108 165 16 24 18 310 337 312 

30 0 Every year @ 102 165 19 34 34 300 334 326 

20 0 Every other 
year @ 112 158 16 30 11 300 391 313 

30 0 Every 3rd 
year @ 114 163 25 21 11 288 360 300 

60 a Every other 
year @ 115 162 22 51 30 283 402 290 

60 0 Every 6th 
year @ 107 156 30 19 15 288 377 288 

20 25 Every year @ 113 166 16 30 18 296 389 297 

20 50 Every year @ 116 159 14 24 20 296 326 329 

10 25 Every year 
row @ 121 157 11 18 12 268 420 309 

NS 

11 Uniform N app1 ication made across all plots for optimum yield (160 1bs N/a in 
1983); P and K treatments broadcast before final tillage except for indicated 
row application; grain yield on 15.5% moisture basis. An @ indicates treatment 
made in 1983. t~eans followed by the same letter are not significantly different 
(p = 0.05) based on Duncan's Multiple Range Test. 

fI Soil P by Bray and Kurtz no. 1 extraction; soil K is exchangeable with NH40Ac 
extraction. 
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Table 2. Grain yield and soil test response to appl ied P and K in a long tenT! P 
and K buildup/depletion study with irrigated corn on Moody-Nora sic1. 
Northeast Station, 1973-84. 

Trea tmentl! Grain fie1J./ 
Soil Test P Soil Test K 

App1 ication (surfac~ l3/ (surfacelY 
p K Schedule 1 §gll 973-84 19'3 1977 1984 1973 1977 1984 

bu/a ppm ppm 

Control 128 110 10 9 223 195 194 

10 Every year @ 124 115 13 11 220 179 194 

20 Every year @ 124 117 12 16 20 228 187 190 

30 Every year @ 127 116 22 27 18 234 198 212 

20 Every other 
year @ 117 112 12 218 196 214 

30 Every 31'<1 
year @ 127 113 17 12 10 224 190 206 

60 Every other 
year 130 116 11 22 30 213 202 214 

60 Every 6th 
year 130 114 11 11 202 189 202 

20 25 Every year @ 127 116 10 16 18 220 204 208 

20 50 Every year @ 124 113 11 19 17 238 218 258 

NS 

l! Unifonn N application made across all plots for optimum yield (80 1bs N/a in 1984 
P and K treatments broadcast before final tillage; grain yield on 15.5% moisture 
basis. An @ indicates treatment made in 1984. Means fo 1·1 owed by the same 1 Etter 
are not Significantly different {p ::0 a.OS} based on Duncan's Multiple Range Test. 

Y No yield in 1974 due to drouth. 

Y Soil P by Bray and Kurtz no. 1 extraction; soil K is exchangeable with NH40Ac 
extraction. 
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INCREASING THE EFFICIENCY OF P FERTILIZERS 

D. H. Sander 

Objectives: To study several different factors that may affect fertil izer P 
efficiency as follows: 

a) to determine the effect of different particle sizes on fertilizer 
P efficiency. 

b} to determine the effect of placement location of fertil izer P on 
wheat yield. 

c) to detennine the effect of superslurper on fertilizer P efficiency. 

Procedures: 

a) Three experiments were harvested in 1984--two on wheat in western 
Nebraska (Perkins and Chase counties) and one on irrigated corn at 
the Mead Research Farm to study the effect of particle size on ferti­
lizer P efficiency. The wheat experiments included five different 
particle sizes of 11-55-0 formulated by TVA in the following sizes: 
-250, -150 +250, -42 +65, -14 +20, and +6 mesh. These different particle! 
sizes were seed applied at 0, 7.5, 15.0, and 22.0 lbs P/ac with five j 

replications. The corn experiment included four particle sizes (-250. 
-42 +65, +6 mesh, and a 0.328g pellet) row applied at 12 lbs P/ac with 
four replications. Corn (Pioneer 3377) was planted June 1 at a popula­
tion of 28,600 plants/ac. Wheat was Centurk planted about September 25. 
Nitrogen was topdressed in the spring at a rate of 80 lhs N/ac and corn 
was sidedressed with 180 lbs N/ac. 

b} Two experiments were establ ished in southwest Nebraska (Perkins and 
Chase counties) in which P (liquid 10-34-0) was knifed-in (12-inch 
spacing) at depths of 2, 4, 6, and 8 inches deep directly below seed 
and between the wheat rows at planting time to study the effect of P 
placement location on wheat yields. P was applied at a rate of 12 lbs 
P /ac. Nitrogen was topdressed in the spring at a rate of 80 1 bs N/ac. 

c) Two experiments were establ ished on corn to study the effect of 
usuperslurperu (S5) on P fertil izer efficiency. Experiments were 
located in Sherman County near Loup City and at the Mead Research 
Farm. Studies involved P and SS placement as a ro." appl ication to 
the side of the row at Mead and was knifed-in to a depth of 6 inches 
in 12-inch spacings at Shennan County. Treatments included 0, 5, and 
10 lbs superslurper/ac in all combinations with 0, 10, and 20 lbs P/ac. 
Nitrogen was also applied at 50 lbs N/ac. Plots received 150 lbs N/ac 
preplant at Shennan County and was sidedressed at Mead. Pioneer 3377 
was planted in 3D-inch rows at 28,600 seeds/ae at Mead and in 36-ineh 
rows at a population of 14,000 seeds/ae at the Sherman County location. 
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Experimental Results: 
a) Corn yield at Mead was not significantly affected by P fertilizer particle 

size but there was a trend for the larger sizes to be more effective 
(Table 1). Wheat yields were significantly affected by particle size 
at the Chase County location where application of the -42 +65 mesh size 
resulted in the highest yield (Table 2). Applied P did not affect 
wheat grain yield at the Perkins County site although the P soil test 
was very low (4 ppm). However, there was a trend for the largest size 
to be more effective at the low Prate. 

b) In row placement of P fertilizer was more effective than between row 
application at Chase County Location. Wheat yield was not affected 
by depth of application until the depth reached 8 inches. The 8-inch 
depth resulted in yields that were significantly less than the 2, 4, 
and 6-inch depths. P application did not affect yields at the Perkins 
County location. 

c) IISSllis a product that absorbs many times its weight of water. Since 
the spring of 1984 was very wet at both locations, SS would be 
expected to have no affect on P fertilizer efficiency. While corn 
yield responded very weakly at Mead, P application increased corn 
yield significantly at the Sherman County location (Table 4). How­
ever, SS did not affect the efficiency of P fertilizer application. 
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Table 1. Effect of different particle sizes of P fertil izer on 
corn grain yield. Mead Research Farm 1984. 

Particle Size 

Check (No P) 

-250 mesh 

-42 +65 

+6 

0.3289 pellet 

LSD .05 = 23 bu/ac 

COrn yield Bu/ac 

109 

102 

100 

120 

119 

Table 2. Effect of different particle sizes of P fertilizer on wheat grain yields. 
Southwest Nebraska. 1984 

PRate - 1 bs/ac 
Particle size-mesh 7.5 15.0 22.5 Mean 

Chase County 84-3, bu/ac 

-250 41 51 54 50 

-150 +250 42 52 55 53 

-42 +65 48 55 56 54 

-14 +20 48 53 57 50 

+6 46 47 57 49 

No P = 33 45 52 56 

Perkins County 84-47 

-250 57 61 62 61 

-150 +250 56 59 61 59 

-42 +65 59 62 61 60 

-14 +20 58 58 61 59 

+6 65 59 58 60 

NO P = 49 59 60 61 

Analysis of Variance 
Source Chase Co. Perkins Co. 

Prate (R) .01 NS 

Size (S) .05 NS 

S X R NS .17 
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Table 3. Effect of P placement location on winter wheat grain yield. 1984. 

Depth of Application 

2 

4 

6 

8 

Mean 
No P 

2 

4 

6 

8 

Mean 
No P 

Source 

Depth (D) 
Placement 
D X P 

P Placement Location - 1 
In Row Between Row Mean 

bu/ac 

Case County 84-3 

55 50 52 

56 47 52 

54 46 50 

46 40 43 

53 46 49 
35 

Perkins Co 84-47 

57 54 56 

45 53 49 

51 55 53 

54 53 54 

52 54 53 
54 

Analysis of Variance 

Chase.Co. Perkins Co. 

.04 NS 
(P) .08 NS 

NS NS 
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Table 4. Effect of "superslurper" on corn yields at two locations in 
Nebraska. 1984 

Trea tmentJj Loca t i orJ:../ 
SS p N Mead Sherman Count.l 

1 bs/ac bu/ac 

0 0 50 92 80 

0 10 50 94 118 

0 20 50 102 134 

5 0 50 98 105 

5 10 50 100 123 

5 20 50 95 124 

10 0 50 102 89 

10 10 50 89 106 

10 20 50 103 128 

0 0 0 75 

Ana1.lsis of Variance 

SS NS NS 

Prate NS ** 
SS x P rate NS NS 

1/ P fertilizer was 18-46-0 and N was 33-0-0 at planting time. 
SS = superslurper 

1/ All plots received 150 lbs N/ac as ammonia (sidedressed at Mead and 
preplanted at Sherman Co.) 
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Objectives: 

PHOSPHORUS RATE AND METHOD OF 
APPLICATION FOR GRAIN SORGHUM 

E.J. Penas and D.H. Sander 

1. Compare beside the row placement and prep1ant band application of 
phosphorus on grain sorghum. 

2. Evaluate the residual effects of phosphorus which was applied 
broadcast, in preplant bands, and with the seed on wheat the pre­
vious year. 

Procedure: This study was established on a site that was a winter wheat 
experiment the previous year. Soil test characteristics are 
reported in Table 1. Rates of phosphorus had been used on wheat 
(23, 46, and 69 pounds P

2
0 s per acre) and were applied in three 

methods: broadcast, in preplant bands with and without N-Serve, 
and with the seed. Spring applications had been planned within the 
wheat experiment which were not accomplished. thus, extra plots 
were available for this experiment. 

Those plots that received phosphorus treatments on wheat, plus the 
cheek, received only nitrogen for the grain sorghum. A constant 
rate of 80 pounds of nitrogen was used for the study. Those plots 
that received phosphorus in prep1ant bands with N-Serve were used 
for the second application of phosphorus in preplant bands. Plots 
that had been planned for spring application of phosphorus were 
used for the row (2 x 2 placement) and prep1ant band treatments for 
the grain sorghum. 

The preplant bands were spaced 12 inches for both the wheat and 
grain sorghum and applied 4 to 6 inches deep. Grain sorghum was 
planted in 24 inch rows. Planting was delayed by weather. thus, an 
early hybrid (Pioneer 8855) was planted on June 28, 1984. 

Experimental Results: Grain yields were determined and are reported in 
Table 2 at 144 grain moisture. Grain yields were significantly 
increased by phosphorus fertilizer on this very low phosphorus 
soil. Both row and knife applied phosphorus increased grain yields 
and were equally effective. Yields were increased with increasing 
rates of phosphorus. There was a significant effect of residual 
phosphorus after the wheat where the phosphorus was knifed before 
wheat seeding. Residual effects of phosphorus were not measured 
where the phosphorus fertilizer was broadcast. dribb.l~d or applied 
with the seed for wheat. Where the phosphorus was knif~d for the 
wheat and then re-applied by knife on the sorghum, the applications 
seemed to be additive. An application of 23 pounds P

2
0

S 
per 

acre on the wheat and another 23 pounds for grain sorghum gave a grain 
yield equivalent to 46 pounds P

2
0

S 
per acre on the grain sorghum. 

Likewise, 46 pounds P20S per acre on the wheat and grain sorghum 
was as effective as 69 pounds P

2
0

S 
per acre on the grain sorghum alone. 
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The data from the 1984 wheat and 1985 grain sorghum suggest that 
the knife application of phosphorus is one of the most effective 
methods of applying phosphorus and will result in increa:.ed effecti­
veness in terms of residual or carry-over from previous years. 

Table 1. Soil Test Characteristics of Grain Sorghum 
Test Plot Site in Saunders County, 1984. 

Soil pH 5.3 
Buffer pH 6.3 
Phosphorus, ppm 4 
Potassium, ppm 201 
Organic Matter, ~ 2.7 

Table 2. Grain SorghUm Yield, bu/aco. as Influenced by 
Phosphorus Fertilizer Rate and MethOd of Application, 1984. 

P2OS' Ibs/ac 

Method of Al2l2lication ..:l ~ ~ 

None (27) 
BroadCAst Residual 26 28 30 
Seed Residual 20 24 29 
Knife Residual 31 32 41 
Dribble Residual 29 

Row Applied 37 43 51 
Knife Applied 36 41 50 
Knife Residual & Applied 41 50 52 
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FERTILIZER MANAGEMENT FOR NATIVE SUBIRRIGATED MEADOWS 

Gary W. Hergert, Jim Nichols, and Pat Reece 

Objective: (1) Determine nutrients needed and rates required for 
- improving forage production of native subirrigated meadows. 

(2) Determine the effect of fertilization on protein content and IVDMD 
of forage. 

Procedure: Plots were established in one of the native wet meadow areas of 
the Gudmandsen Sandhills Lab during 1982. Little research on wet meadows 
has been conducted since about 1970 (Daigger and Burzlaff, SB 521, 1972). 
A three-factor factional design with four replications was used. N at 0, 
1.10, 80, and 120 lbs/A, P20S at ° and 40 lbslA, and S at ° and 20 lbs/A were 
combined factionally. Fertilizer was applied during April of 1982, 1983, 
and 1981.1. 1981.1 data are not available, but the study is being continued 
for 1985. Forage was harvested in early- to mid-July both years. 

N, P, and S all significantly increased yields (Table 1). Since no inter­
actions were significant, only the means for main effects are given in 
Table 2. 

Highest yields were produced by the combination of N, P, and S. Production 
was maximized with 801 N (Fig. 1). 

Crude protein and IVDMD were both decreased by N rate (Tables 1 and 2). 
This decrease may be primarily related to stage of cutting. During 1982 
and 1983 plots were harvested when seed heads were emerged. Earlier 
harvests should produce a higher quality forage and may show beneficial 
effects from N on quality and yield. An earlier harvest is planned for 
1985. 

14. 1 



Table 1. ANOVA for the Meadow Fertilization at the Gudmundsen Sandhills Lab. 

1983 1982 ..... 
Dry Crude Dry Crude 

Source Matter Protein IVDMD Matter Protein IVDMJ) -
- - - - - - - PR > F - - - - - - - - - - - - - - - - - - - - - _ 

N .01 .01 .02 .01 .10 .01 

P .01 .25 .68 .01 .14 .30 

N*P .54 .74 .18 .79 .82 .35 

S .01 .26 .06 .06 .98 .14 

N*S .32 .28 .17 .69 .78 .98 

P*S .15 .60 .70 .25 .17 .12 

N*P·S .• 39 .80 .114 .81 .89 .54 

Table 2. Treatment effects for N, P, and S on forage yield and qual1 ty of 
subirrigated meadow hay. 

1982 1983 

DM CP IVDHD DM CP IVDHD 
Kg/ha -L S Kg/ha -L S 

N 

0 4600 8.54 50.5 6245 9.10 56.3 

40 5790 8.12 48.6 7415 7.97 54.2 

80 6405 7.88 47.6 7860 8.04 54.0 

120 6845 8.35 46.8 7980 8.23 53.2 

P205 

0 5560 8.08 48.7 7110 8.23 54.6 

40 6260 8.37 48.00 7640 8.44 54.3 

S 

0 5700 8.22 48.8 7110 8.23 55.1 

20 6120 8.22 47.9 7640 8.44 53.7 
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SOURCES OF NITROGEN USED IN CORN AND SOYBEAN 
PRODUCTION AS AFFECTED BY CROP RESIJ)fJES 

J. F. Power, W. W. Wilhelm, and J. W. Doran 

Objective: To determine where the nitrogen used by no-till corn and soybean 
comes from, and how this is affected by quantity of crop residues. 

Procedure: Dryland corn and soybean were cropped continuously with no 
tillage on a Crete-Butler silty clay loam at Lincoln for several years. 
Crop residues were surface-applied at rates of 0, 0.5, 1.0, and 1.5 times 
the quantity of residues produced by the previous crop. After several 
years, crop residues that contained isotopically tagged nitrogen were 
applied, and the amount of this tagged nitrogen used by the next crop of 
corn and soybean was measured. Likewise, fertilizer nitrogen applied (40 
1b/acre) was also tagged so that ni trogen taken up from the fertilizer 
could be determined. 

Experimental Results: Grain production of both corn and soybean increased 
as quantity of crop residues left on the soil surface increased (Table 
1). The range in corn yields was 57 (no residue) to 92 bu/acre (150% of 
last year's residues). For soybean, the range was from 22 (0%) to 42 
(100%) bu/acre. Stover and straw yields of both crops likewise increased 
as residue rate increased. 

Little, if any, of the nitrogen in the corn residues was used by the next 
corn crop (Table 2), regardless of rate of residue used. TJptake of both 
fertilizer and soil nitrogen by corn increased with increased crop 
residue rate. However, for all residue rates, 80 to 85% of the nitrogen 
used by the corn came from the mineralization and uptake of the native 
soil organic nitrogen already in the soil organic matter. Only 15 to 38% 
of the fertilizer nitrogen applied was used. 

For soybean, particularly at the higher residue rates, most of the 
nitrogen originally present in the soybean residues were used by the next 
soybean crop (Table 2). Fertilizer nitrogen uptake increased slightly 
with increased residue rate, but resdidue rate had little effect on soil 
(and biologically fixed) nitrogen uptake once the rate reached at least 
50%; however, total uptake increased with increased residue rate. About 
38 to 58% of the fertilizer nitrogen applied was recovered in the soybean 
crop. 

These results indicate that, in no-till agriculture, little of the 
ni trogen contained in corn residues becomes available to the following 
crops, whereas ni trogen in soybean residues is readily available. Corn 
residues are lower in nitrogen content and can tie up more fertili zer 
ni trogen than soybean residues. Thus, a much higher percentage of the 
ni trogen in corn comes from mineralization of the soil organic nitrogen 
than occurs for soybean. 
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Table l. Corn and soybean production as affected by rate of crop 
residue on soil surface (no till). 

Residue rate (% of that produced previous year) 
0 50 too ISo 

Corn 

Grain (bu/acre) 57 67 79 92 
Stover (lb/acre) 2730 3800 4760 5230 

Soybean 

Grain (bu/acre) 22 31 39 42 
Stover (lb/acre) 2100 3620 4200 4800 

Table 2. Source of nitrogen taken up by no-till corn and soybean as 
affected by crop residues. 

% of residues from 
previous crop 

Corn 

o 
50 

100 
150 

Soybean 

o 
50 

100 
150 

Source of N in crop 
Residues Fertilizer Soil· Total 

--------------------lb N/acre--------------------

o 
o 
1 
o 

o 
1 

34 
56 

7 
12 
12 
15 

15 
20 
20 
23 

65 
86 

102 
112 

75 
111 
104 

94 

72 
98 

115 
127 

90 
132 
158 
173 

*For soybean, soil plus N fixed by root nodules. 
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ObjtdtV8S: 

Corn Yields as Effected by Five Tt11aga-Ras1u Techniques and 
Four N R8tes Applied as 8rot!d:ast and S1dectess 

A.t. Sims, R. A. Olson,J. S. Schepers,J. F. Powers 

1. To determine the effect of five ttllege-res1GJe menegement techniques on corn yields. 

2. To determine the effect of four rates of H applied at two Urnes within 8IItt 
t111ege-res100e treatment on corn yields. 

prWn 

corn W8S pl8nted 1n an 1rr1gDt8d Sharpsburg s1cl at the Meed AIJ'OnOOly Farm and 1n en 
irrtgated Hesttngs an at the South Central Statton at Cl8t( Center. The corn W8S plented In 30· 
rows at a populatton of 30000+. Tl11ege-reskkB oomb1net1on treatments were applied as 
no-tnJege with resltiJe removed (NT OFF). no-tt11ege with resklJe left on the surfo (NT ON). 
t111ege wUh restOOe removed (Tl OFF). t111ege wUh resi<lJe tHIed 1n (ll IH), and ttHege wUh 
residue left on the surf~ (ll ON). Tl11ege 1n th1s cese was oone by dls1c1no oooe. H W8S appl1ed 
as NH4~ at four rates of 0.50. 100. 150 lbs/A. Plots were spUt 90 H could be appl1ed as 
surfo br08Ctest at plenttno end as 8 stdd"ess at the 6 leet stage. S1cBhss treatments were 
appl1ed at about 2" below the soH surfa end 6" tNmI from the corn row. H8rvest1no was 00ne 
by hand from two 10' rows from the center of the plots. All treetments were repltcated four 
Urnes at eEdI site. 

Exper1mento1 Ratlts 

Statistical enetysls has oot been tble at the Ume of this wrntna but FI(JJr8 1 end 2 show 
some of the relatiooshfps of yield means. 

CJ«r( Center 

F1tJJr8 18 and lb show 1nd1cet1ons of lnterd10ns of Ullage-resIdue treetments with 
yields rNer the enUre range of H treatments. However the s~tcance of these interactions ere 
not yet known. Br08Ctest yields renaed from 58.4 to 151.3 bu/A end the s1cid'ess yields renoed 
from 84.5 to 143.9 bu/A. Ascen be seen In F1Qure 18. yieJdswere mextmizedat the 100 lb H 
rate In four of ttnage-res1tiJe treatments. The broattest treatments Indicate that only the TlIH 
treatment was mexlmized at the 100 lb H rete. In both H appl1C8tton mettms the Tl ON yields 
did not reEdl 8 maximum at the 150 Ib H rate. These ""aphs 1nd1cate that sicresslng N is en 
adv8ntege only at 100100 of H or less. Tl ON treatments may not h8Ye nB:hed 8 maximum 
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because of Increased lmmobntzatlm of N caused by eerat1m of the sol1 throuljl unage and a 
~ supply of C substate from the reslcU on the suMo stImulatIng a more sust81ned 
microbial a:Uvlty. 8n:8tast treatments showed an increase In yields at the 150 Ib N rate fNer 

the sldBltess treatments by as much as 12 bu/A. 

Fioure 20 and 2b show the ~hiCDI results of the Mead mcperlment. Agltln there is an 
indicatim of interactions between the tmage- residue treatments and yields rNer 811 N rates. 
The si(J11f1cance Is not yet known. 8n:8tast yields renged from 54.7 to 122.8 bu/A and the 
sided! ass yields ranged from 80.5 to 148.9 bu/A. The sided! essed N had 8 mnsistent awantage 
rN8f' the bN8bst treatments. Wet and eml soil anHUons at the Ume of brou:ast appltc8Uon 
mit( have resulted in the loss of N thnujl voJatmzat1m. This reason and that other resa ch has 
shown that sidiO esslng N m oorn Is more efficient then bI 'OIItasting may tm)Unt for the 
sidlO"ess awantage. 

The relationships of the Un.-residue treatmants and yields appears to be the same in 
both the brou:ast and sklectass treatments ex~t they oa:ur at dtfferent yield levels. As at 
Cllt( Center the Tl c... never reeched a maximum level ,however, the NT OFF treatment leveled 
off between 50 and 100 lb N rete then rose by 20 bulA at the 150 lb N rete for both the 
brou:ast and sld1O"ess. A11 other Unage-reslc1le treatments maximl2Bd or nearly so at the 100 
Ib N rate for both eppl1caUm methods. 

Summery 

This brief OOSrlpUon of the dIIta show differing results between the two sUes. P .... t of this 
dUfer-era could be attributed to the two different soil types and the weather conditions being 
somewhat different between the two looatlons. ~ oorn was planted In mid May when son 
condlUons were wet and somewhat eml while the Clay Center oorn was planted In mid June 
because of complicating problems of weather and wildlife wiping out an earUer planted crop. 

Tspj N was appltedat both sites In the 50 800 100 lb N rates In both the sld1O"essand 
the brtBtest treatments. Analysts of the the oorn and son samples hopefully wtll show more 
Informatlm about the uptake, cycl1ng, volatt1t2aUon, and 1estIing when the crop and son 
samples n anaUm 
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Interseeding Alfalfa or Rye in Irrigated Corn Production 

G. J. Teichmeier and R. A. Olson 

Objective: To determine benefits that might be derived from interseeding alfalfa 
on low N plots and rye on high N plots with irrigated continuous corn pro­
duction. 

Procedure: This is part of a long-term N management study on Sharpsburg sicl with 
corn irrigated in furrows. Beginning in 1974 the 240 lb N plots were split 
with half interseeded to rye immediately after ridging. Correspondingly, 
check plots were split beginning in 1977 with half seeded to alfalfa after 
ridging. These green manure crops were then allowed to grow until primary 
tillage or till planting was done in the following spring. 

Experimental Results: Yield benefits during the early years of this study were 
not promising. From 1979 onwards, however, the interseeded alfalfa has con­
sistently increased yields on those plots where no N was applied. The average 
13 bula increase for the 1977-84 period would certainly warrant the cost and 
effort of alfalfa seeding. 

As with alfalfa, rye interseeding was delayed in showing a benefit, but 
from 1981 onwards yield increases have been consistent. The 11 bula increase 
for the ll-year period reflects a definite economic advantage for the practice. 

Apparently part of the benefit from the interseeding practice can be 
attributed to enhanced N availability for the corn. This is indicated by the 
enhanced soil mineralization potential of samples collected in 1984 (hydro­
lyzable N procedure). But there is undoubtedly other improvements, physical 
or otherwise, effected by the rye and alfalfa growth creating a more favorable 
environment for nutrient release and uptake that is so commonly observed in 
rotation systems compared to monoculture. 

The results presented here are not as good as should have been if good 
stands of the rye and alfalfa had been acquired in all years. Moisture 
availability in relation to timeliness of rainfall and irrigation has been 
critical with the surface seeding operation. The new seeding was lost on 
occasions when a week or so passed following germination without a moisture 
increment, especially on the ridges. It seems likely that the interseeding 
practice would work better with sprinkler than furrow irrigated fields. 
Somewhat earlier seeding as could be accomplished without the ridging oper­
ation would be helpful, assured frequency of a moisture increment would be 
greater, and much of the seed would not be subtended on a ridge that dries 
out rapidly between moisture events. 
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Table 1. Influence of Interseeded Rye or Alfalfa on Irrigated Corn Yields, 
Sharpsburg Sic1, Mead Field Lab, 1974-1984. 

No N 240 N 
Year ~/ith Alfalfa w/o Alfalfa . With Rye Without Rye . 

---------------------------- bula ---------------------------

1974 87 98 

1975 128 129 

1976 133 115 

1977 86 85 111 109 

1978 146 152 165 178 

1979 144 96 

1980 70 59 126 125 

1981 121 109 171 142 

1982 93 72 181 149 

1983 64 53 145 120 

1984 61 51 133 101 

Ave. 98 85 138 127 

Mineralizable NH4+ in Soil, ppm N 

1984 64 60 76 69 
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High Yield Corn-Soybeans-flheat Rotation Study 

R. A. Olson, W. R. Raun and G. J. Teichmeier 

Objective: To determine nutritional 1 imitations that may exist for:' high yields 
in a corn-soYbean-wheat rotation on irrigated Sharpsburg sic1 and to evalu­
ate relatiVe energy requirements and economic returns compared with mono­
culture corn. 

Procedure: Separate blocks were established in 1981-82 for growing iF'rigated --------corn, soybeans and wheat in rotation such that each crop is produced every 
year and all compared with adjacent monoculture corn. Rates of N. P and K 
are included along with singular rates of manure. S. In. Cu and B. Highest 
rates of N are employed for corn. one half those amounts for wheat and one 
fourth for soybeans. 

Good yields of all crops have been acquired during the three years of 
study to date despite excessively wet springs and surrrner drouths. The one 
exception is the loss of wheat to winter kill in 1984 (Table 1). Both 
wheat and soybeans have achieved top yields with 20 tons manure appl ied in 
alternate years, giving evidence of response to both Nand P in the manure." 
Corn~ however. has required substantially more of nutrients than provided 
by the manure, the latter being approximately equivalent to 80 lbs in­
organic fertilizer N/a after two manure cycles. Monoculture corn adjacent 
has approximately equalled the rotation corn at this early stage with N 
only applied, but appears to have dropped off with higher N plus P treat­
ment. 

A reasonable equil ibrium with treatments has probably been reached 
after these first three years. Henceforth we anticipate calculating the 
total energy inputs and costs for fertilizers, irrigation and tillaqe 
and equating these in economic analyses with crops harvested for com­
parison of the rotation and monoculture systems. 
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Table 1. Grain yields in high yield rotation experiment, 1982-84. 
Mead Field Lab on Sharpsburg sic1. 

TreatmentlJ Average grain yields, bula 
---------- Rotation--------

Continuous 
Corn Soybeans Wheat Corn 

Control 95 42 29 91 

20T manure (alt. years) 133 50 44 

80+0+0 129 46 35 135 

160+0+0 141 47 37 144 

160+40+0 150 50 44 148 

160+40+40 158 47 46 

160+40+40+20S+10ln 158 48 46 
+lB+0.5Cu 

320+80+80 166 52 45 14~ 

160+40+40+20T manure 165 52 45 

11 Wheat receives one-half the N rates of corn, soybeans one-fourth. 

'II N rate of 240 rather than 320 and no K. 
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PLACH1ENT OF NAND P FERTILIZERS FOR MINH1UM 
TILL CORN UNDER SPRINKLER IRRIGATION 

W.R. Raun, D.H. Sander and R.A. Olson 

Objective: To evaluate different Nand P sources and methods of placement for im­
proving fertilizer use efficiency in sprinkler irrigated corn. 

Procedure: The N study was established in 1983 and 1984 on the Mead Field Lab on 
Sharpsburg sic1 using an adapted Buffalo All-Flex Till P1anter* for both plant­
ing and preplant treatments, Experimental design was an incomplete factorial 
randomized complete block involving six placement methods, five carriers, and 
two rates (plus check). Sidedress and prep1ant injection involved only NH3' 
and UAN was the only source with which fertigation was employed. P and S were 
applied supp1ementa11y to plots as needed for balancing the P of urea urea­
phosphate or the S of S-coated urea. 

The P study was conducted at two sites in 1983 and 1984, on Sharpsburg 
sic1 on the Mead Field Lab and Coly sj1 on the Raun farm in Loup County with 
the same Buffalo planter. A complete factorial randomized complete block de­
sign was employed involving four methods, three carriers and two rates (plus 
check) with all carriers applied in liquid form. A uniform 200 kg/ha N rate 
was used, adjusted with NH3 to compensate varied N composition of the P sources. 

All plots were planted into corn stover residue, receiving no tillage 
beyond that afforded by the planter and were sprinkler irrigated. 

Results and Discussion - N study: Consistent with results found in 1983, the 
main effect of treatments was highly significant (Table 2). Yield responses to 
N fertilization, from 90 to 180 kg/ha were found in 1984. Extremely hot and dry 
conditions in 1983 prevented any yield response beyond 90 kg/ha applied N. 

Although IIfactoria1 treatments vs remaining treatments" was not significant 
in either 1983 or 1984, both anhydrous ammonia (injected preplant and sidedressed 
at the 8 leaf stage) treatments demonstrated superior yields to the methods em­
ployed within the factorial. This effect is confounded within the "factorial 
vs remaining" test due to the presence of the poor yielding fertigation method 
within the "remaining treatments." 

Within the factorial arrangement, a significant source effect was found. 
Sulfur coated urea and urea ureaphosphate demonstrated superior yields to 
either urea or urea ammonium nitrate sources. However, no differences were 
found between sulfur coated urea and urea urea phosphate or between urea and 
urea ammonium nitrate. Yields peaked at the 90 kg/ha rate for the urea urea­
phosphate source. All other sources demonstrated further increase in yield 
from the 180 kg/ha rate. Yields f0r UUP at the 90 kg/ha N rate were not 
significantly different from those obtained at the 180 kg/ha N rate for UAN, 
SCU and UREA. 

l! This study is carried out in cooperation with the Tennessee Valley Authority 
* Equipment provided by Fleischer r~fg. Co., Columbus, NE 
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The incorporation of the sulfur coated urea source (i.e., band to the side 
of the seed) demonstrated a decrease in yield re1ativ~ to the dribble surface 
band and broadcast prep1ant methods at the 180 kg/ha N rate. The exact oppo~ite 
was found at the low N rate. While there was no yield response beyond 90 kg/ha 
H for UUP, yields nearly "doubled at the 180 kg/ha N rate for the UAN source. 

Results and Discussion - P Study: 

Loup City 1984: At this site, significant method, source and replication effects 
were found. Dual placement and broadcast prep1ant treatments were found to have 
higher yields than the band to the side of the seed and band below the seed 
treatments. Urea phosphate demonstrated significantly higher yields than either 
ammonium po1yphosphate or diammonium phosphate sources at the .10 level of 
significance. However, in 1983, there were no yield differences that could be 
attributed to the source main effect. Therefore this coming year's data should 

. provide some insight into the long term effects of the different sources used 
on minimum tillage corn. 

Yields at this site continued below that expected for irrigated corn in 
Nebraska. The site selected is located on an eroded hillside where low surface 
and subsurface soil P levels (Bray & Kurtz P-1) exist. 

Mead 1984: At this location, the only main effect that was significant at a .15 
level of significance was method. However, the contrasts among methods demon· 
strated differences at the .05 level between 1} band below and band to the side 
of the seed treatments, 2} band to the side of the seed and broadcast prep1ant 
treatments, and 3} band to the side of the seed and dual placement treatments. 
Band to the side of the seed was in effect a superior method of placement com­
pared to the other three methods employed at this location in 1984. 

Consistent with 1983 results, yie1d~ failed to respond to applied P and 
or the source of P used at Mead. 
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Tab 1 e 1. Nand P Pl acement for I rr; gated Corn with Reduced T ill age, 1983 and 1984. lI 

N Study 
N Rate (across all carriers, methods) 

o 

80 

160 

lW'ba 

1983 1984 

3062 3734 

4895 8237 

4818 9787 

Carrier (all rates, placements) 

NH3 

UUP 

UAN 

UREA 

SCU 

Check 

Placement 

Sidedress 

Injected preplant 

Band side 

5753 10029 

5195 9134 

4525 8216 

4872 8721 

4347 9299 

3062 3734 

5988 9767 

5518 10290 

5022 9059 

Dribble surface band 4725 8381 

Bndcst prep1ant 4572 9063 

Fertigation 4068 8210 

P Study 
P Rate (all carriers, placements) 

- - - - - kg/ba - - - - -
kg/ha Loup City Mead 

o 

9 

18 

1 983 1 984 1 983 1 984 

3491 3129 8607 7859 

4891 5219 7792 8746 

4865 5921 8109 8780 

P placement (all rates, carriers) 

Band side 

Band below 

4296 4686 8279 8679 

4262 4869 8131 8670 

Dual placement 5854 6575 7720 8670 

Bdcs t prep 1 ant 5100 6149 7671 86·,)9 

P carrier (all rates, placements) 

APP 

DAP 

UP 

4451 5433 8150 8759 

4911 4981 8058 8742 

5271 6296 7643 9073 

1I Soils were Sharpsburg sic1 at r~ead, pH 6.0 and 6.2 and Band K P1 of 14.7 and 9.1 
ug/g for the Nand P studies, respectively. The Loup City site on Co1y si1 had 
pH of 7.4 and Band K P1 of 6.2 ug/g. 
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Table 2. N Study Analysis of Variance for Grain Yield as Influenced by Replication, 
r1ethod, Source Rate and Interaction Variables, 1983-1984. 

Year 1983 
SoUrce df F PR>F (num df, den dn C.V. 

Model 33 1. 95 .0116 (33,62) 22.6 
Rep 2 3.88 .0259 ( 2,62) 
Trt 31 1.83 .0220 (31,62) 
Chk vs oth 1 15.75 ( 1,62)** 
among chk 1 
among oth 29 

Factoria 1 part 23 1.04 (23,62) 
Rates 1 .17 ( 1,62) 
r,lethods 2 1.09 ( 2,62) 
Sources 3 1. 98 ( 3,62) 
Rate*Method 2 2.88 ( 2,62)* 
·Rate*Source 3 .41 ( 3,62) 
~~ethod*Source 6 .73 ( 6.62) 
R*M*S 6 .69 ( 6,62) 

Fac vs rem 1 2.19 ( 1,62) 
among rem 5 

Error 62 

Year 1984 
Model 33 6.92 .0001 (33,62) 14.36 

Rep 2 14.53 .0001 ( 2,62) 
Trt 31 6.43 .0001 (31,62) 

chk vs oth 1 9.98 ( 1 ,62) ** 
among chk 1 
among oth 29 

Factorial part 23 3.64 (23,62) ** 
Rates 1 31.55 ( 1,62) ** 
r·lethods 2 2.50 ( 2,62) 
Sources 3 2.74 ( 3,62) .06 
Ra te*~1ethod 2 1.05 ( 2,62) 
Rate*Source 3 4.79 ( 3,62) ** 
r~ethod*Source 6 1. 70 ( 6,62) 
R*M*S 6 2.07 ( 6,62) 

Fac vs rem 1 2.85 ( 1,62) 
among rem 5 

Error 62 

* and ** indicate significance at the .05 and .01 levels respectively. 
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Table 3. P Study Analysis of Variance for Grain Yield as Influenced by 
Replication, Method, P Source, Rate and Interaction Variables, 
1983 and 1984. 

1983 LO~ Citt r4ead 
Source df F' J5 F' C.V. F' PR>F I:.V. 
Model 25 1.90 .0294 28.11 .89 .6107 21.73 
Rep 2 3.15 .0522 3.28 .0465 
r4ethod 3 5.49 .0026 .55 NS 
Source 2 2.16 .1270 .59 NS 
Rate 1 .01 NS .61 NS 
M*S 6 1.96 .0917 .66 NS 
M*Rate 3 .50 NS .22 NS 
S*Rate 2 .51 NS .44 NS 
t4*S*Rate 6 1.02 NS 1. 15 NS 
Error 46 

R sguare .507 R sguare .327 
1984 Loue Citt Mead 

Model 25 3.04 .0005 26.78 1. 73 .0604 11 .01 
Rep 2 6.02 .0048 7.39 .0019 
r~ethod 3 7.06 .0005 2.20 .1034 
Source 2 4.81 .0126 0.80 NS 
Rate 1 3.99 .0518 0.80 NS 
M*S 6 2.75 .0227 1. 17 NS 
M*Rate 3 3.06 .0375 0.64 NS 
S*Rate 2 0.27 NS 1.25 NS 
~1*S*Rate 6 0.51 NS 1.32 NS 
Error 46 R sguare .623 R sguare .520 

Loue Citt Mead 
Contrast at' PR>F df PR>F 

9 kg/ha vs 18 1 .0518 1 NS 
UP vs DAP 1 .0038 1 NS 
APP vs DAP 1 NS 1 NS 
APP vs UP 1 .0510 1 NS 
BB vs BR 1 .0133 1 NS 
BB vs BS 1 NS 1 .0494 
BB vs DP 1 .0013 1 NS 
BR vs BS 1 .0051 1 .0321 
BR vs DP 1 NS 1 NS 
BS vs DP 1 .0004 1 .0335 

BB (Band Below 
BS (Band Side) 
BR (Broadcast Pre-plant) 
DP (Dual Placement) 

19.5 



THE SALT EFFECT OF UREA PHOSPHATE AND AMMONIUM POLYPHOSPHATE AS 
INFLUENCED BY THE ADDITION OF CLAY 

Gary W. Hergert, WCREC; Ken D. Frank (formerly at SCREC); 
George W. Rehm (formerly at NEREC); and Don Sander 

Objective: Evaluate the salt effect of urea phosphate and ammonium poly­
phosphate based fertilizers, with and without 2% clay, -applied at 

different rates of salt (N + K) on emergence and early plant growth of 
corn. 

Procedure: This study was conducted at three locations in Nebraska during 
the 1982 growing season. Three fertilizer materials (10-34-0, 7-21-7, 
and 8-20-0) formulated with and without 2% clay were applied at rates to 
supply 0, 12, 24, and 36 lb. of "salt" per acre. The amount of salt was 
calculated by adding the amount of N to the amount of K applied per 
acre. A randomized complete block design with 4 replications was used 
at each location. The 8-20-0 was a urea phosphate formulated by TVA. 

The soil at the North Plate (Sandhills Ag Lab) site was a Valentine 
loamy fine sand. The corn (Pioneer 3732) was planted on Hay 7 at a 
population of 29,500 plants per acre. 

The soil at the Clay Center site was a Hastings silt loam. This site 
was planted to Pioneer 3382 on Hay 10. The planted population at this 
site was approximately 33,000 plants/acre. 

The soil at the experimental site at the Northeast Experiment Station 
was classified as an Alcester sil t loam. The corn (Golden Harvest 2445) 
was planted at this site on J~ne 10. The planted population was 18,905 
plants/acre. 

At all locations, the fertilizer materials were placed in direct contact 
with the seed. This required some modification of the planter units 
used. However, every effort was made to insure that the fertilizer was 
iplaced as close as possible to the seed. The row spacing was 30 inches 
lat all sites. 

Stand counts were taken at 3 to 4 weeks after emergence at all locations. 
Additional counts were taken at 5 and 7 weeks after emergence at the Clay 
Center location. Whole plant samples were collected and weighed at the 
time of the initial stand count. Grain yields were recorded at the 
Northeast Station. 

Results and Discussion: The effects of rate of "salt" applied, material, 
and clay addition on stand emergence are summarized in Tables 1, 2, and 3. 
There were no significant interactions among variables at any location, 
therefore, main effects are summarized in these tables. 
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Although there was variation with respect to planting date, planted 
population and other management practices within locations, there were 
consistent effects across locations. Neither the fertilizer material 
used nor the presence of clay had any significant effect on emerged stand 
at Clay Center and the Northeast Station. Single degree of freedom tests 
showed fertilizer source differences at the North Plate location but no 
effect of clay (Tables 2 and 3). 

The amount of "salt" applied did affect corn emergence. At North Platte, 
stand reductions were measured when the rate of "salt" applied exceeded 
12 1b/acre. The 10-34-0 had the largest effect on stand, especially the 
36 1b rate (Fig. 1). Amazingly, the seed would tolerate 24 1b salt with 
minimal (less than 10S) stand reduction for all fertilizers. Clay 
addition did not reduce salt injury. The 1-21-1 caused the least amount 
of damage. The soil was fairly dry at planting, but the seed was planted 
into moist soil. No rain occurred until Monday the 19th, so there was 
time for salt injury as the seed imbibed water. Data would indicate more 
"sal ttl effect from NH4 + than K. 

The application of 36 1b of "salt" per acre reduced stand emergence at 
the Clay Center and Northeast Station locations. 
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Figure 1. Effect of fertilizer sources on plant population 
(Sandhi11s Ag Lab). 
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Based on research conducted to date, the effect of "salt" on corn 
emergence is related to the moisture content of the soil at planting. 
The effect has generally been more severe at lower moisture contents. 
The soil moisture was either high or excessive during the early portion 
of the 1982 growing season for most of Nebraska. Therefore, damage from 
any fertilizer applied in association with the seed would be expected to 
be limited. The sandy soil at the North Platte site was not as wet at 
planting as the silt loam soils at the other sites. Consequently, it is 
not surprising that the 24 lb/acre rate of salt reduced the stand at this 
site. 

Although planting at the Northeast Station site was delayed until June 
10, the moisture content of the soil near the seed was in excess of 181. 
This apparently was enough moisture to reduce any adverse effects of the 
lower rates of "salt" applied close to the seed. 

Plant weight data from Clay Center and Northeast Station locations are 
summarized in Tables 4, 5, and 6. Plant weights were increased by rate 
of application of fertilizer at the Clay Center site. This variable had 
no effect on the weight of plants from the Northeast Station. The ferti­
lizer material used, as well as the presence of clay, had no effect on 
plant weight at either location. 

At the Northeast Station neither rate of "salt" applied, fertilizer 
material, nor presence of clay had any significant effect on grain yield. 
Although the application of 36 lb salt per acre reduced the emergence, 
this reduction was not reflected in yield. The corn crop was apparently 
able to compensate by forming larger ears on the plants which did emerge. 
Yields were not harvested at the Clay Center or North Platte locations. 

Funding for this research and fertilizers were provided by TVA. 
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Table 1. The effect of rate of "salt" applied on emerged stand measur.ed 3-4 
weeks after emergence. 

Location 

"Salt" Applied North Platte Clay Center Northeast Station 

lb/acre --------------------- plants/acre ------------------------

0 28,295 a 34,979 a 18,817 a 
12 28,223 a 34,717 a 18,817 a 
24 26,662 b 34,020 a 17,772 a 
36 24,530 c 32,322 b 16,553 b 

Table 2. Corn emergence measured 3-4 weeks after emergence as affected by 
the fertilizer material applied. 

Material 

10-34-0 
7-21-7 
8-20-0 

Location 

North Platte Clay Center Northeast Station 

--------------------- plants/acre ------------------------

25,792 a 
27,189 c 
26,436 b 

33,759 a 
34,739 a 
33,519 a 

17,250 a 
17,076 a 
18,295 a 

Table 3. The influence of clay formulated with 3 fertilizer materials on 
corn.emergence.measured.3-4 weeks after emergence. 

No clay added 
clay added 

Location 

North Platte Clay Center Northeast Station 

-------------------- plants/acre -------------------------

26,711 a 
26,233 a 

20.4 

34,035 a 
33,977 a 

17,947 a 
17,773 a 



Table 4. The effect of rate of "salt" applied on weight of young corn plants. 

"Salt" Applied 

lb/acre 

o 
12 
24 
36 

Location 

Clay Center Northeast Station 

--------------------- g/plant ----------------------------

97 a 
113 b 
135 c 
129 c 

19.5 a 
20.7 a 
21.0 a 
20.0 a 

Table 5. Weight of young corn plants as affected by the fertilizer material 
applied. 

Material 

10-34-0 
7-21-7 
8-20-0 

Location 

Clay Center 

------------------------- g/plant 
122 
130 
126 

Northeast Station 

19.3 
20.8 
21.3 

Table 6. The effect of the presence of clay in a fertilizer material on the 
weight of young corn plants. 

No clay added 
clay added 

Location 

Clay Center Northeast Station 

--------------------- g/plant ----------------------------

128 
124 

20.5 

20.0 
20.5 



Emergence of Corn as Affected by Source and Rate of 
Solution Fertilizers Applied with the Seed 

W. R. Raun, R. A. Olson and D. H. Sander 

Objectives: Salt rates of 5 and 5 to 7 lbs of salt applied with the seed have 
generally been considered safe for sandy and non sandy soils~ respectively. 
Current applications of the salt index do not consider added salting agents 
other than Nand K2<J. In light of the different rates at which delayed 
emergence or reductions in stands have been found, and because current re­
commendations are made that exceed these "safe" rates, the objectives of 
this study were to determine 1) the effect of rate of applied salt with 
the seed and 2) the effect of the sources used on emergence of corn in a 
fi ne textured soil. 

Procedure: Three experiments were established in 1984 at the Mead Field Labor­
-atory on a Sharpsburg silty clay loam (Typic Argiudoll). Planting of each 

experiment took place on June 8, June 27, and July 24, respectively. These 
three dates were selected to obtain different environmental conditions for 
corn emergence. The first experiment employed a completely randomized de­
sign with a full rep by rate by source factorial arrangement. Three rates 
(5, 10, and 20 lbjac) of applied salt (N + K20) were used. The four sources 
included 1) 7-21-7 [white acid polyphosphate + KC1] , 2) 7-21-71 [7-21-7 + 
ammonium thiosulfate], 3) 9-18-9 [concentrated phosphoric acid + potassium 
hydroxide] and 4) 10-34-0 [green acid ammonium polyphosphate]. One, two and 
four gallons of ammonium thiosulfate/ac were applied with rates of 5, 10 and 
20 lb of salt. respectively. Only the added N from the ammonium thiosulfate 
(when mixed with 7-21-7) was used when determining the respective salt rates. 
The second and third experiments were establ ished using a randomized com­
plete block design with a full rep by rate by source factorial arrangement. 
The sources used for the second and third experiments were consistent with 
the first study. The second and third experiments included an additional 
rate of 15 pounds of salt per acre applied with the seed. In each experiment, 
check plots (0 lbs/ac applied salt) were replicated for each rate and source 
used (8 and 12 checks respectively for the two designs). 

'Pioneer 3377' corn was planted for each experiment. The center 10 ft 
from 30 ft plots was marked to determine the number of seeds emerged at 
periodic times following planting. Emergence counts were continued for each 
study until there were no further changes in the number of plants emerged. 
A population of 28.260 seeds/ae planted in 30-inch rows was used for all 
three experiments. Sixteen plants per 10 linear feet represented 100% 
emergence. 

Results and Discussion: This study demonstrates that for all sourceS included. 
salt rates of 5 lbs appl ied with the seed can reduce stands significantly 
under extremely wet and dry conditions (exp #1, exp #3). All rates equalling 
or exceeding 10 lbs of salt applied with the seed for all sources and experi­
ments generally reduced the number of emerged plants by more than 7%. Rates 
of 5 and 5 to 7 1 bs of sal t/ac appl ied wi th the seed of corn are considered 
safe for sandy and no sandy soils, respectively. These rates of salt appl ied 
with the seed proved to be rel iable for the second study but did not hold 
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true for either of the first or third experiments. Modeling provided some 
success in predicting emerged plants, however, broad ranges in the equations 
and correlations were found for the existing environments. Late emerged 
plants were found in all experiments for all sources at higher rates of ap­
plied salt which would simply become weeds. Sources were found to respond the 
same over environments and rates. This suggests that current recommendations 
of reduced IIsalting effects ll due to sources may not be as important a factor 
as contended by some. Future changes in the determined salt index must be 
established that include carrier sources other than Nand K while at the 
same time considering the form of Nand K used in the solution source. At 
a given IIsalt rate ll it would be therefore difficult to relate the starter 
effect of each material due to the differences in the phosphorus carriers. 
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Table 1. Precipation prior to and following planting for experiments 1, 2, and 3. 

Experiment #1 
Environ- Date of Date of Rain 

ment :Emergence Count (in) 

Planting: 

Moisture 
% Soil 211 

Soil pH 

B&K P 1 

In 18 
In 19 
In 20 
In 21 
In 25 

*artificial watering 

June 8 

21% 

6.3 

In 2 
In 4 
In 5 
In 9 
In 11 
In 12 
In 13 
In 15 
In 17 
In 18 

15 ug/g 

1. 31 
.26 
.38 

1.10 
.22 

1.05 
.30 
.27 

1.06 
.08 

Experiment #2 
Date of Date-of Rain 

Emergence Count (in) 

Jy 2 
Jy 3 Jy 3 .02 
Jy 4 Jy 4 .52 
Jy 5 
Jy 6 Jy 6 .57 
Jy 10 
Jy 12 
Jy 16 

June 27 

7% 

6.3 

15 ug/g 

Experiment #3 
Date of Date of Rain 

Emergence Count (in) 

Jy 17 .18 
Jy 26 .35 

Jy 30 
Jy 31 
Ag 1 
Ag 2 
Ag 4 Ag 4 .02 
Ag 6 
Ag 8 
Ag 15 

Ag 20 1.25* 
Ag 21 .95 

Ag 24 
Ag 27 
Ag 31 

Sp 2 1.10 
Sp 4 .05 
Sp 8 .12 
Sp 10 .02 

Sp 18 

July 24 

5% 

6.5 

17 ug/g 



Table 2. Emergence Percentages for Sources and Rates, EXQeriments 1, 2, and 3. 
Exp. and 7-21-lT 7-21-7 9-18-9 10-34-0 
Count Date Check : 5 10 15 20 : 5 10 15 20 : 5 10 15 20 : 5 10 15 20 

------------------------------- percent of total ------------------------------

Exp #1 88 69 50 63 63 66 44 63 53 38 66 78 53 
June 25 

Exp #2 28 48 38 2 4 35 10 17 15 50 33 15 19 31 10 10 10 
July 4 

Exp #2 96 94 91 83 75 94 89 91 77 100 94 83 88 94 89 85 79 
July 10 

Exp #3 87 64 58 48 46 71 75 41 35 83 54 63 50 83 50 35 71 
Aug 6 

N Exp #3 89 69 66 52 50 75 75 60 56 85 77 71 71 85 77 41 81 -' . Aug 31 ~ 



EFFECTIVENESS OF LEMAIRE PRODUCTS IN 
SOYBEAN PRODUCTION 

C.A. Shapiro 

Objective: To evaluate Lemaire Dynam and Stimulgine A in the produc'tion of 
soybeans. 

1. Determine if Stimulgine A was effective in reversing atrazine 
toxicity effects on soybeans. 

2. Determine if Dynam was effective in increasing yield of soybeans. 

Procedure: These two projects are distinct and were conducted separately. 

Stimulgine 'A' 

1. Five rates of atrazine were applied on May 22, 19a4. Century 
soybeans were planted June 20, 1984. 

2. When atrazine toxicity symptoms were evident Stimulgine 'A' was 
sprayed once or twice for each atrazine rate. Damage ratings and 
grain yield were collected. 

»ynam 

1. The Dynam material was analyzed for mineral nutrients (Table 1). A 
composite treatment that had the same nutrients as the »ynam was 
mixed and included as a treatment. 

2. A site on station was selected that was moderate in phosphorus 
(Table 2). The full fertilization treatment was based on the soil p 
levels. 

3. Leaf samples were taken at flowering and analyzed for N, P, K, S, 
Cu, Fe. 

4. Grain yield was also collected. 

Experimental Results: Stimulgine - Yields were reduced by atrazine pre­
treatment and this was collaborated by the damage ratings (Table 3). 

No Stimulgine 'A' applications helped soybeans resist atrazine toxicity. 
Increased atrazine rates increased yield reductions. Control yields were 
lowered due to weed pressure. Control treatments had no herbicide, so the 
low level of atrazine reduced weeds, but did not affect soybean yields. 

This material has alleged phyto-stimulation properties that would be 
difficult to analyze. Consequently no analysis were performed. 
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Dynam - Yields were not increased by Dynam (Table 4) or the normal 
fertilizer program. The late planting date and an early frost lowered 
yield levels. Dynam is mainly a liming material and is an unlikely yield 
stimulator for northeast Nebraska. 

Leaf tissue nitrogen analysis indicated no difference due to treatment. 

Table 1. Mineral analysis of Lemaire product, Dynam, by x-
ray fluorescense and composite treatment for Dynam 
experiment. June 1984. UN-L Soil Testing Laboratory. 

@446 lbs Dynam 
Element Concentration #1 Acre Nutrient 

In Composife 
Fertilizer 

N 0.72% 3.21 Yes 
Ca 0.32% 142.7 Yes 
Mg 3.3% 14.72 Yes 
K 0.10% 0.446 No 
P 0.12% 0.535 No 
S 0.28% 1.249 Yes 
C1 0.18% 0.803 No 
Si 1.10% 4.91 No 
Mn 29 ppm 0.013 No 
Fe 427 ppm 0.190 No . 
Cn 3 ppm No 
Zn 4 ppm Yes(2.5 lbs/A) 
Mo 10 ppm No 

1Composite of MgO, Lime, Urea, ZnSO. Other elements may 
be present as impurities in these fertilizer sources. 

Table 2. Soil analysis results and full fertilization 
for Dynam test site. Concord, NE 1984. 

Depth Fertilizer 
Nutrient 0-8" 8-30" Applied 

lbslA 
NaBicarb P 13.3 ppm 2.8 20 P205 NB4-N 34.9 ppm 3.7 
Total N .125% .059% (interpreted as 

N03-N 31.0 ppm 1.9 
NB 4-N+ O.M.-N) 

DPTA 
Zn .44 .22 10 lbs Zn as ZnS04 Fe 9.4 10.7 
Mn 9.6 10.5 
Ca .97 1.00 

pH 7.9 8.1 
OM 1.8 .8 
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Table 3. Effect of atrazine pre-treatments on damage 
ratings and yield of soybeans. Concord, NE. 1984. 

Atrazine Damage 1 Yield1 

Rate (AI) Rating 

lb/Acre -bu/Acre-

0 0.4 a 29 a 
0.2 0.2 a 33 a 
0.4 0.2 a 32 a 
0.8 1.3 b 31 a 
1.6 3.1 c 18 b 

1Effect of Stimulgine 'A' was not significant. No 
significant interaction between Atrazine and 
Stimulgine 'A'. 

Table 4. Treatments included in "Dynam" soybean fertilizer 
experiment. Concord, NE. 1984. 

Regular 1 Special 2 Soybean Leaf 
Treatment Fertilizer Additive Yield Nitrogen 

-bu/A- -%-
1 0 Dynam 17.3 5.1 
2 0 Composite 19.9 4.9 
3 0 None 18.5 5.0 
4 1/2 rate Dynam 17.6 5.4 
5 1/2 rate Composite 20.4 5.3 
6 1/2 rate None 15.8 4.9 
7 Full Dynam 18.9 5.1 
8 Full Composite 20.5 4.8 
9 Full None 18.0 4.7 

LSD .05 NS NS 

i1/2 rate is 10 lbs/Acre P205 and 5 lbs Zn/acre as Zn S04. 
3Dynam rate at 446 lbs/acre 

Composite to simulate major nutrients in 446 lbs Dynam. 
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POTASSIUM RELEASE FROM COARSE-TEXTURED 
FELDSPATHIC SOILS 

D. L. McCallister 

Objective: 1. To characterize the potassium (K) fractions 1n several coarse­
textured feldspathic soils. 

2. To determine the K released from different size separates in 
such soils. 

Procedures: A group of soils typical of the Nebraska Sandhills was sampled 
in July 1984. Both A and C horizons of these soils, as well as the A 
horizon of a fine-textured soil typical of eastern Nebraska, were 
extracted with various reagents to arrive at estimates of the various K 
"pools". These pools are usually described as available, slowly avail­
able, and unavailable, although there is some movement of K among them. 
The soils were characterized with respect to their particle size distri­
bution, chemical properties, and mineral distribution. 

Experimental Results: Table 1 illustrates the chemical and physical pro­
perties of the 5 soils in the study. The 4 Sandhills soils have predict­
ably coarse textures and low cation exchange capacities, as well as pH 
values near or above neutrality. The finer textured Sharpsburg has a 
higher CEC but lower pH due to leaching. Available potassium content 
based on routine soil test procedures was diagnosed as high or very high 
for all except the Valentine (E) C horizon sample, which was medium 
(Table 2). Thus no immediate K deficiencies would be expected on any soil 
tested. The Quantities of slowly available K in the soils are not greatly 
different either, but still follow approximately the clay content in the 
soils (Table 2). The unavailable or total K content of the soils varies 
by only about 20%, despite their wide textural differences. This is due 
to the presence of different K-bearing minerals, micas in the Sharpsburg, 
and feldspars in the Sandhills soils. By itself, however, total K has not 
been found to be a good predictor of plant availability. 

Because most K which is or will become rapidly available to plants is 
usually assumed to be in the clay fraction, this size fraction was ana­
lyzed in the same way as the whole soil. The differences in slowly avail­
able K which appeared for the whole soils are gone (Table 3) indicating a 
similarity in the clay mineralogy of the soils. This was confirmed by 
x-ray diffraction analysis. If it is assumed, however, that the clay 
fraction of these soils is the only source of slowly available K, and cal­
culations are made using slowly available K from clay to predict slowly 
available K in the whole soil, there is a ·consistent under estimation of 
about 50%. This can be seen by comparing the next to last column of Table 
2 with the last column of Table 3. Thus a substantial portion of the 
long-term K release in all of the soils studied will come from the silt or 
sand size fraction. Even under intensive cropping, these sandy soils 
would not appear to be prone to developing K deficiencies in the first 
years of row crop production. 
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Table 1. Chemical and physical properties of soils sampled. 1 

Cation 
Soil Organic exchange 
series Horizon :eH matter ca:eacit! Sand Silt 

% (meq/100g) - - - % 

Valentine (B)2 A 6.6 1.4 5.1 82.5 11.9 
C 7.0 0.6 6.5 80.6 12.6 

Valentine (E)2 A 7.0 0.6 3.4 93.2 3.8 
C 6.8 0.3 3.1 93.9 2.7 

Elsmere A 6.9 2.6 10.4 72.9 18.9 
C 8.6 0.6 6.1 80.2 14.6 

Dunday A 6.4 2.0 6.8 79.8 13.9 
C 7.1 0.6 6.4 80.3 12.1 

Sharpsburg A 5.5 4.2 25.5 1.4 69.4 

1 All values are mean~ of duplicate determinations. 

2 Letters in parentheses refer to topography of location where soil series 
was sampled: B = nearly level; E = rolling. 
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5.6 
6.8 

3.0 
3.4 

8.2 
5.2 

6.4 
7.6 
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Table 2. Potassium fractions in whole soils. 

Soil 
series Horizon Available 1 SlowlI available2 

- - - -

Valentine (B) A 175 
C 164 

Valentine (E) A 134 
C 86 

Elsmere A 258 
C 132 

Dunday A 479 
C 129 

Sharpsburg A 508 

1 By soil test ammon1um acetate extraction. 

2 By boiling nitric acid extraction. 

ppm - - - -
722 
732 

476 
425 

1080 
733 

1100 
797 

2430 

3 By total dissolution in perchloric and hydrofluoric acids. 
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Unavailable3 

17,400 
17,100 

17,400 
17,000 

18,900 
17,800 

18,500 
17,600 

19,300 



Table 3. Po'tassium fractions in soil clays and predicted slowly available 
whole soil K. 

Predicted 
Soil 

Available 1 
Slowly 

Unavailable 3 
81olo7ly 

series Hori~()n available2 available 
- - - - - ppm - - - - - - - -

Valentine (B) A 3710 17,400 386 
C 3460 17,600 400 

Valentine (E) A 3590 15,800 216 
C 3670 16,700 204 

Elsmere A 3700 18,300 580 
C 3530 18,300 326 

. Dunday A 3410 19,100 656 
C 3490 18,000 402 

Sharpsburg A 3670 21,700 1600 

1 Avail~bie K not measured for clay size fractions because particle size 
separation required its removal. 

2 By boiling nitric acid extraction. 

3 By total dissolution in perchloric and hydrofluoric acids. 
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RESIDUAL EFFECTS OF ETRIDIAZOL ON A SHARPSBURG SILTY CLAY LOAM 

C. A. Shapiro and A. D. Flowerday 

Objective: Determine if nitrification inhibitor applications would have 
effects on grain yields the year following application. 

Procedure: Experiments using nitrogen rates and carriers in combination with 
etridiazol were conducted between 1977 and 1980. Corn was grown in 1978 
(Cr77E3) and 1979 (Cr277E4) following the 1977 (C77E2) corn experiment. 
Corn was grown in 1979 (Cr78E7) following the 1978 (C78E6) corn 
experiment. Sorghum was grown in 1980 (Cr79SE9) following the 1979 
(C79E8) corn experiment. Sorghum was grown in 1980 (Sr79Ell) following 
the 1979 (S79EI0) sorghum experiment. In 1980 the plots were split in 
experiment Sr79EII. Eighty pounds of nitrogen as anhydrous was applied 
on half the plots. 

Experimental results: No residual effects of etridiazol on grain yield were 
found in the residual studies (Table 1). Experiment Cr277E4 had severe 
stand emergence problems and had to be replanted. Yields were severely 
reduced and are not reported. In 1980 on the sorghum following sorghum 
there was no yield increase due to applied nitrogen in 1980. 

There was a slight trend towards increased yield with higher previous 
year nitrogen treatments, but no experiment had statistically significant 
previous year treatment effects. 
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Table 1. Effect of Residual Nitrogen on Corn and Sorghum Grain Yield. 
Mead, Ne. 1978 - 1980. 

Previous Year 
Nitrogen Rate Yield 

----------------------------bu/A------------------------~ 

No Nitrogen 91 88 

40 lbs 96 97 103 

80 lbs 88 92 88 102 101 

120 lbs 89 91 88 107 96 

160 lbs 97 101 94 

Year N applied 1977 1978 1979 1979 1979 & 1980 

Year Yield 1978 1979 1980 1980 1980 

Exp Cr77E3 Cr78E7 Cr79SE9 Sr79Ell Sr79Ell 

Crop (Previous year) Corn Corn Corn Sorghum Sorghum1 

Crop (Residual year) Corn Corn Sorghum Sorghum Sorghum 

Effect of previous 
NS2 NS2 NS2 NS 2 Etridiazol 

Effect of previous 
Nitrogen NS NS NS NS NS 

180 lbs Nitrogen applied in 1980. 
2NS - Non-significant ANOVA at 5% level. 
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Soil Test Comparison Results for 1984 

R.A. Olson, P.H. Grabouski, F.N. Anderson, K. Frank, and C.A. Shapiro 

Objectives: 

Determine the effect on yield and fertilizer cost of fertilizer recommenda­
tions based on soil samples sent to various soil testing laboratories. A 
complete report and summary through 1983 is available as Agronomy Department 
Report 44. 

Procedures: 

Soil samples are sent to soil testing laboratories annually. The 
fertilizer recommendations are applied and subsequent yields are compared. In 
addition cost of applied fertilizer is calculated and compared. The location at 
the South Central Station was not harvested in 1984 due to stand variability. 

The plot established at the South Central Station was last fertilized in 
1979. The plots have been rotated with soybeans and corn with no fertilizer 
applied. Two off-station experiments were established in 1982, one in Phelps 
County on a Holdrege sil with all top soil removed, and the other on a deep 
sandy loam in Merrick County. Laboratories A, B, D, and E are the same as the 
other experiments while C and F are new additions. 

1984 Results: 

Tables 1 - 7 contain soil test results, fertilizer recommendations and 
costs, grain yields as well as long term yields and costs where appropriate. 
Note that comparison of soil test values across years for different lab~ratories 
is not valid because all laboratories did not recommend similar nutrient 
amounts. 

Table 4 contains the yield of soybeans and corn as influenced by fertilizer 
applied up to 1979. 

As in prior years, there were differences in amount and cost of fertilizer 
recommended but little difference in grain yield. 
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Table 1. Soil test results, fertilizer recommendations, fertilizer costs, 
grain yields, and long term total grain yields for the NORTH PLATTE 
STATION site on Cozad silo 1984. 

Soil Test Results by Labs 

Measurement A B C D E(UNL) Check 

pH 6.4 6.7 6.4 6.5 6.6 
pH (Buffer) 7.2 7.3 

~~;1 
7.01 Phosphorus, ppm 41 40 80 18 

Potassium, ppm 576 440 5701 8501 530 
Organic Matter, % 2.3 1.2 1.7 1.5 1.7 
Nitrate-N, ppm 10 6 20 11.41 121 (lbs/A) 
Calcium, ppm 1665 2520 2300~ 22841 Magnesium, ppm 247 290 3601 380 
Sulfate-S, ppm 8 16 86 5 
Zinc, ppm 2.8 2.7 1.33 1.87 9.5 
Iron, ppm 19.6 26.0 8.1 21 
Manganese, ppm 17.9 13.3 31.1 21.3 
Copper, ppm 0.7 0.8 2.7 .66 
Boron, ppm 0.6 2.1 0.1 
Chlorine, ppm 20 
Sodium, % 33 20 30 
CEC, meq/l00g 13 .2 16.2 9.4 

Nutrient Suggested Fertilizer Program, #/A2 
------------------------------------------------------------------------------

Nitrogen 
Phosphorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Lime 

1984 
1981-1984 

1984 
1974-1984 

215 
30 
30 

5 

1 

59 
539 

199 
1859 

215 
30 
45 
30 
30 

0.5 

70 220 

15 

1 

Fertilizer Costs, $/A 

73 
627 

36 
638 

Grain Yield, bu/A 

198 
1914 

189 
1848 

51 
451 

202 
1859 

110 

23 
264 

195 
1870 

1-----------------------------------------------------------------------------
2In 1bs/A. 
Yield goal of 170 bu/A. 
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Table 2. Soil test results, fertilizer recommendations, fertilizer costs, grain 
yield, and total grain yield for the site on Holdrege silt loam. 1984. 
Phelps County. 

----------------------------------------------------------------------------------
Soil Test Results by Labs 

Measurement A B C D E(UNL) F Check 
--------------------------------------------------------------------------------_. 

pH 7.4 6.8 6.8 7.9 7.3 7.3 
pH (Buffer) 7.3 6.8 
Phosphorus, ppm 25 42 24 35 23 21 
Potassium, ppm 514 510 548 474 574 391 
Organic Matter, % 1.4 0.9 0.8 1.4 0.9 1.0 
Nitrate-N, ppm 90 42 51 74 28 26 
Calcium, ppm 3750 4450 2820 2000 2677 
Magnesium, ppm 588 600 659 577 509 
Sulfate-S, ppm 4 15 1 5 2 8 
Zinc, ppm 2.3 1.4 0.7 2.0 10 1.33 
Iron, ppm 10.9 8.0 15.9 15 13.3 17.2 
Manganese, ppm 5.9 9.0 5.0 8 6.5 10.2 
Copper, ppm 1.1 1.5 1.2 1.0 1.33 1.15 
Boron, ppm 0.7 0.7 1.1 0.72 
Chlorine, ppm 
Sodium, % 71 70 53 95 60 
CEC, meq/l00g 25.3 28.8 23.2 16.4 19 

Nutrient Suggested Fertilizer Program, IIA1 
-------------------------------------------------------------------------------

Nitrogen 
Phosphorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Gypsum 

1984 
1982-1984 

210 
35 
30 

20 

48.50 
179 

180 

20 
4 

2 

36.10 
164 

180 
20 

25 
5 

190 
20 

20 
3 

2 

Fertilizer Costs, $/A 

41.70 
113 

41.90 
208 

Grain Yield, bulA 

180 

27.00 
76 

165 
30 

8 

34.15 
103 

~;~~---------------------~~~:-----~~;:-----~~~:-----~~~:-----~~~:-----~;~:--~;~2 
1982-1984 357 374 372 376 363 381 49 

;;~:~~-;~:~-~;~-~:/~~----------------------------------------------------------

Yields followed by the same letter are not significantly different at the 5% 
level of probability. 
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Table 3. Soil test results, fertilizer recoumendations, fertilizer cost and 
grain yields for the site on a sandy loam Soil. Merrick County. 1984. 

Soil Test Results by Labs 

Measurement A E(UNL) Check 
--------------------------------------------------------------------------------
pH 7.0 6.4 6.8 6.7 6.5 6.7 
pH (Buffer) 7.2 6.9 
Phosphorus, ppm 24 42 23 1.8 16 16 
Potassium. ppm 229 330 285 258 317 213 
Organic Matter, 2.7 1.8 1.9 2.9 2.4 2.1 
Nitrate-N. ppm 26 32 33 62 23 24 
Calcium. ppm 1500 2600 1920 1600 1775 
Magnesium, ppm 186 190 132 211 186 
Sulfate-Sf ppm 4 15 1 6 3 6 
Zinc. ppm 1.6 2.2 2.5 2.3 5.5 1.47 
Iron. ppm 36.2 46 34.8 35 50 43.1 
Manganese. ppm 13.5 18 13 .6 13 17.1 18.2 
Copper. ppm 0.8 0.9 0.6 0.7 0.76 0.76 
Boron. ppm 0.5 0.4 0.8 1.26 
Chlorine, ppm 
Sodium, % 30 21 9 82 20 
CEe, meq/100g 9.8 15.5 12.5 10.8 11 

Nutrient Suggested Fertilizer Program, IIA1 
--------------------------------------------------------------------------------

Nitrogen 
Pho8phorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Lime 

1984 
1983 

260 
90 
30 
20 
25 

1.25 

82.15 
72.32 

255 

95 
45 
35 
3 

77 .40 
84.30 

260 230 200 
20 100 

20 

Fertilizer Costs, S/A 

44.20 
40.40 

71.50 
39.75 

Corn Grain, bulA 

30.00 
23.75 

235 
45 

14 

49.75 
33.65 

-----------------------------3-------------------------------------------------4 
i~:j2 gj:3 i;i: i~!: i~~: i~;: i~j: i:r:4 
;;i:~~-;~:~-;~~-~:/~~-----------------------------------------------------------

3Plots hailed out 1982. 
Yields followed by the same letter are not significant Iy different at the 5% 

41evel of probability. 
Irrigation water supplied about 140 lbs N per acre per season. 
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Table 4. Carry-over effect of nutrients applied to irrigated corn for six years 
1974-1979 on soybean yields also the influence of previous applied nutrients 
and soybeans on irrigated corn yield with no additional applied fertilizer. 
SOUTH CENTRAL STATION. 1980-1983. - Total Nutrients Applied 1974-1979 by Labs 

Nutri ent/Yiel d Lbs./A - A B C 0 E(UNL} Check 

Ni tro~en 1274 1197 1340 1180 1065 0 
Phosphorus 540 330 270 317 40 0 
potass iurn 285 180 0 
Magnes i urn 30 115 5 0 
Su 1 fur 150 190 300 25 0 

Zinc 18 12 36 4 7 0 
Manganese 6.5 16 0 
Copper 1 1 5 0 
Boron 3 3 4 0 
Lime 3000 2000 4400 2000 5000 0 

Soybean Yi e1d !! 
1980 bulA 50 51 50 50 ' 49 49 

Corn Yield 
1981 bu/A 180 165 177 185 173 169 

Soybean Yi e1 d 

1982 bu/A 34 34 33 38 30 39 

Corn Yi el d 
1983 bu/A 148 148 146 148 151 147 

1) 
No significant differences in soybean or corn yields across years. 
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Table 5. Soil test results, fertilizer recommendations, fertilizer costs, grain 
yield and total grain yield for the Mead location. 1984. 

-------------------------------------------------------------------------------
Soil Test Results by Labs 

------------------------------------------------------------
Measurement A B C D E(UNL) Check 
-------------------------------------------------------------------------------
pH 6.5 6.6 6.5 6.6 6.0 
pH (Buffer) 7.2 6.9 6.6 
Phosphorus. ppm 44 29 3601 23 18 
Potassium, ppm 299 360 362 285 
Organic Matter, % 2.5 1.8 2.6 2.7 2.2 
Nitrate-N, ppm 11 6 0 73 206 
Calcium, ppm 2191 313 2000~ 2230 
Magnesium, ppm 356 460 7701 429 
Sulfate-S J ppm 9 12 46 4 
Zinc, ppm 3.1 1.9 1.531 3.5 
Iron, ppm 45.7 23 111 
Manganese, ppm 14 8.3 17.11 Copper, ppm 1.2 0.8 2.5 
Boron. ppm 0.9 1.4 
Chlorine, ppm 20 
Sodium, % 47 67 118 
ClC, meq/l00g 14.8 20.7 16.7 

Nutrient Suggested Fertilizer Program, #/A2 
-------------------------------------------------------------------------------
Nitrogen 
Phosphorus 
Potassium 
Hagnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Lime 

1984 
1973-1984 

195 

30 

33.15 
744 

205 120 175 
35 20 60 
50 

30 18 
2 

2 

Fertilizer Costs. $/A 

55.65 
715 

23.20 
799 

45.85 
610 

60 

9.00 
380 

-------------------------------------------------------------------------------

1984 
1973-1984 

121 
1860 

Grain Yield, Bu/A2 

116 
1800 

106 
1776 

114 
1800 

110 
1800 

1------------------------------------------------------------------------------
2In lbs/A. 
Yield goal 160 bu/A. 
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Table 6. Soil test results, fertilizer recommendations, fertilizer cost, and 
grain yield for 1984 and total fertilizer costs 1974-1984 for the 
NORTHEAST STATION dryland location. 

-------------------------------------------------------------------------------
Soil Test Results by Labs 

Measurement A B C D E(UNL) Check 
-------------------------------------------------------------------------------
pH 5.9 5.6 5.9 5.8 5.9 
pH (Buffer) 6.8 6.7 6.3 6.7 
Phosphorus, ppm 37 40 44 39 22 
Potassium, ppm 302 280 270 310 268 
Organic Matter, % 2.3 2.4 2.9 3.7 3.0 
Nitrate-N, ppm 
Calcium, ppm 2478 3200 3600 1950 
Magnesium, ppm 517 410 800 519 
Sulfate-S, ppm 13 20 6 5 
Zinc, ppm 3 2.1 0.85 1.31 
Iron, ppm 48 50 13.2 4.6 
Manganese, ppm 53.3 30 70.7 53 
Copper, ppm 1.8 1.8 2.5 1.51 
Boron, ppm 1.7 1.2 2.4 1.29 
Chlorine, ppm 20 
Sodium, % 37 32 
CEC, meq/100g 20.7 23.3 18.2 

Nutrient Suggested Fertilizer Program, IIA1 
--------------------------------------------------------------------------------
Nitrogen 
Phosphorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Lime 

85 
30 
30 

1 

100 

25 

10 
1 

1.5 

70 
40 
50 

30 
3 

1.6 

75 
20 

2 

90 

1.5 
--------------------------------------------------------------------------------

Fertilizer Costs, $/A 
--------------------------------------------------------------------------------
1984 
1974-1984 

24.45 
273 

20.25 
263 

36.10 
284 

16.45 
293 

13.50 
137 

--------------------------------------------------------------------------------
Grain Yield, bulA 

--------------------------------------------------------------------------------
1984 
1974-1984 

111a 
1033 

115a 
1030 

109a 
1041 

112a 
1031 

111a2 

1046 

~;~:~~-~:~~-;~-~:/~~------------------------------------------------------------
Y1elds followed by same letters are not significantly different at the 5% level. 
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Table 7. Soil tests results, fertilizer recommendations, fertilizer 
costs, grain yield and total fertilizer costs for 
1981 - 1984. Irrigated corn Scottsbluff Ag Lab. -

-------------------------------------------------------------------------------
Soil Test Results by Labs 

Measurement A B C D E(UNL) Check 
-------------------------------------------------------------------------------
pH 7.4 7.7 7.8 7.4 7.3 
pH (Buffer) -;;1 Phosphorus, ppm 13 24 17 19 
Potassium, ppm 307 360 246 2401 248 
Organic Matter, % 1.2 0.7 1 0.9 1.0 
Nitrate-N, ppm 9 20 14 

2i~~i 
7.2 

Calcium, ppm 1435 3500 1620 
Magnesium, ppm 308 370 357 4501 Sulfate-S, ppm 11 18 5 201 6 
Zinc, ppm 6.2 5.2 3.3 0.351 3.9 
Iron, ppm 7.5 10 5 4.71 7.2 
Manganese, ppm 5.4 8 3 151 6.3 
Copper, ppm 0.9 1.5 0.8 2.31 1 
Boron, ppm 0.5 0.7 0.71 Chlorine, ppm 20 
Sodium, % 2.1 50 1581 

CEC, meq/100g 10.8 21.7 11. 7 

Nutrient Suggested Fertilizer Program, #/A2 
--------------------------------------------------------------------------------
Nitrogen 
Phosphorus 
Potassium 
Magnesium 
Sulfur 
Zinc 
Iron 
Manganese 
Copper 
Boron 
Lime 

1984 
1981-1984 

1984 
1981-1984 

210 
75 
15 

5 

4 

1.25 

66.27 
238 

168 
565 

170 170 210 
55 30 60 
65 40 50 

20 20 17 
5 

2 
3 5 

1 
1 

Fertilizer Costs, $/A 

62.50 
291 

162 
571 

52.73 
281 

76.28 
260 

Grain Yield, bu/A 

152 
572 

157 
551 

170 

31.28 
123 

157 
574 

I----------------------------------~-------------------------------------------
2In Ibs/A. 
3Yield goal 170 bu/A. 
Yields taken in 1983 + 1984. No fertilizer since 1980. 
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SOYBEAN VARIETY EVALUATION ON HIGH pH SOIL 

E.J. Penas, R.W. Elmore, R.S. Moomaw and P.H. Grabouski 

Objectives: 
1. Evaluate a maximum of approximately 40 soybean varieties to 

determine their performance under the soil conditions of high pH 
found in the bottomlands of the Platte Valley and similar soils 
(pH 7.5 and higher). 

2. Characterize the chemical and physical soil properties at each of 
the test sites and identify the soil series at each site. 

3. Evaluate the effect of planting density on chlorosis tolerance of 
a limited number of soybean varieties. 

Procedure: Forty-seven soybean varieties were planted at four sites 
(Colfax, Dixon, Lincoln and Merrick Counties) and forty-eight 
varieties were planted at two sites (Dodge and Saunders Counties). 
At each site, plots were replicated six times. Also at each site, 
three varieties (Century, Nebsoy and Stine 2920) were planted at 
three plant densities ( 4.5, 9.0, 13.5 seeds per foot of row). 
All plots were planted in 30 inch rows. 

Starting four weeks after planting and at two week intervals, each 
plot was visually rated for green color (1 • normal green color to 
5 - extreme chlorosis and 6 • dead plants). Each site was scored 
two or three times, except Saunders County where soybeans did not 
exhibit chlorosis. Seed yields were harvested for all six sites. 

Experimental Results: 

Variety Evaluation Study 

Seed yields were harvested from all six locations. Table 1 shows 
mean seed yields across the six sites. Yields ranged from 9 to 27 
bushels per acre. Twenty-five varieties were in the top group in 
terms of seed yield (22 - 27 bushels per acre). Century, the 
standard variety being used in this study, yielded with the top 
group. Nebsoy, the tester variety being used, yielded the poorest. 

Since the Saunders County site did not exhibit chlorosis, seed 
yields from that site were deleted from the means. Table 2 shows 
the mean seed yields from the five sites. The same 25 varieties 
as in the six-site mean were in the top group plus one additional 
variety (yield range of 21 to 28 bushels per acre) .• · " 

Five sites were visually score for chlorosis eight weeks after 
planting. Table 3 gives the mean chlorosis score by varieties. 
The 26 varieties that were in the top group in terms of seed yield 
were also in the top group of 29 in terms of chlorosis score 
(score range of 2.3 to 3.0) 

26.1 



Figure 1 shows the relationship between seed yield and chlorosis 
score across five sites. It is evident that seed yield is well 
correlated with chlorosis score at eight weeks after planting. 

Colfax County. Chlorosis was moderate at this site. Chlorosis 
scores by varieties are shown in Table 4. Over one-half of the 
varieties scored in the top group (1.60 - 2.60). Seed yield by 
varieties is given in Table 5. Again. over half of the varieties 
are in the top group in terms of seed yield (16-21 bu/ac) which 
includes all those in the top group in terms of chlorosis score 
except Century. Figure 2 shows this strong relationship between 
seed yield and chlorosis score. 

Dixon County. Chlorosis was mild at this location. Table 6 
shows the chlorosis score by varieties. Almost one-half of the 
varieties scored in the top group (1.58 - 2.03). Seed yields 
are shown by varieties in Table 7. Two varieties, McCubbin Taylor 
and S Brand 5460. are in the top group with yields of 24 and 21 
bushels per acre respectively. The relationships of seed yield to 
chlorosis score is shown in Figure 3. The relationship is signi­
ficant. however. it is not as strong as at the three sites where 
chloros,is was more severe. 

Dodge County. Chlorosis was moderate at this site as shown in 
Table 8. Twenty-seven of the 48 varieties scored in the top group 
(1.50 - 2.75). Seed yields for each variety are shown in Table 9. 
One-half of the varieties were in the top group in terms of seed 
yield. (31 - 42 bushels per acre), and 22 of these were in the top 
group in terms of chlorosis score. Figure 4 shows the very strong 
relationship between seed yield and chlorosis score at this site. 

Lincoln County. Chlorosis was severe at this site. Table 10 
shows the chlorosis scores for varieties at this site. Over half 
of the varieties scored in the top group and even these showed 
considerable chlorosis (3.64 - 4.56). In Table 11 are the seed 
yields for each of the varieties. Twenty-five varieties are in 
the top group (13 - 26 bushels per acre) and 23 of these were also 
in the top group in terms of chlorosis score. Relationship of 
seed yield and chlorosis score was strong as is shown in Figure 5. 
Seed yields were obviously reduced by the high degree of chlorosis. 

Merrick County. Chlorosis was mild at this site and the chlorosis 
score for each variety is shown in Table 12. Over one-half of the 
varieties scored in the top group (2.42 - 2.75) and 22 of these 
were in the top group in terms of seed yield (28 - 37 bushels per 
acre) as shown in Table 13. Figure 6 shows the relationship 
between seed yield and chlorosis score which is not as strong at 
this site as at the three sites where chlorosis was more severe. 

Saunders County. Seed yields for each variety and shown in Table 
14. Since chlorosis was not a problem ai this site over two-thirds 
of the varieties yielded in the top group. Nebsoy, the tester 
variety used, had the poorest yield. 
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Variety X Density Study 

Data for this study are shown in Table IS. Varieties were 
different in terms of chlorosis score at the five sites where this 
evaluation was made. Nebsoy had the poorest chlorosis score at 
all sites and Stine 2920 had the best score at 4 sites (Colfax. 
Dixon, and Dodge and Lincoln Counties). Century scored interme­
diate at four sites and was equal to Stine 2920 at one site (Merrick 
County). 

Increasing seeding density from 4.S to 13.S seeds per foot of row 
improved chlorosis score at all sites; however. 9.0 seeds per foot 
was adequate where chlorosis was mild (Dixon and Merrick Counties). 

There were significant variety x density interactions at three 
sites. At Dodge and Lincoln Counties. where chlorosis was 
moderate to severe. increasing seeding rate did not improve the 
performance of a poor variety (Nebsoy) but did improved the 
performance of an intermediate variety (Century) in Dodge County or a 
tolerant variety (Stine 2920) at Lincoln County. 

Seed yields were dependent on variety and plant density at all six 
sites. Nebsoy had the lowest yield at all sites. Seed yields of 
Century and Stine 2920 were similar at 4 sites (Dixon. Lincoln, 
Merrick and Saunders Counties). Stine 2920 had higher yields than 
Century at 2 sites (Colfax and Dodge Counties). 

There was a significant variety x density interaction at 3 sites. 
At Dixon County, increasing the planting rate from 4.S to 13.S 
seeds per foot of row increased the seed yield of Century and 
Stine 2920, but not for Nebsoy. At Dodge County. increasing the 
seeding rate did not increase the seed yield for Nebsoy. however, 
it did increase the yield for the other 2 varieties. For Century. 
13.5 seeds per foot were needed; whereas, 9.0 seeds per foot was 
nearly adequate for Stine 2920. At Lincoln County, increasing 
seeding rate of Nebsoy did not increase seed yield. Increasing 
seeding rate to 9.0 seeds per foot of row increased seed 
yield of both Century and Stine 2920. Increasing seeding rate 
from 9.0 to 13.S seeds per foot of row gave an additional seed 
yield increase for Stine 2920, but not for Century. 

This research was supported in part by a grant from the Nebraska 
Soybean Development, Utilization and Marketing Board. 
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Table 1. 

5Ol.RCE 
SITE 
VARIETY 
ER~ 
TOT~ 

I"EAI\S 0:: SEED YIELD a=: SIX SITES 

MW.,Y515 ex: VARIPN:E 

OF 
5 

46 
230 
261 

ES t'S 
10612.37 2122.47 

S3.S3. 19 116.37 
3896.06 16.94 

19661.62 

5TANJARO ~ (F A TREA T~T r£AN = 1.C802 
LEAST SIGNIFICANT OIFFERe£E 51. = 4.6574 
EXPER l~T ~ I"'EAN 15 20. DB CV == 20.501. 

F 
125.30'*** 

6.87 *** 

0lKAN/5 f'U.TlPLE ~ TEST (51. PROTECTlCN LEVEL.) 

I3RANJ ENTRY r£AN RAI\G:: (F If'SlG. CHPN3:: 

1"CClE8IN 
t-C£GE/"EYER 
O£l<J>L8-PF 1 ZER 
GOLDEN HARVEST 
~l-GCl..O 
t\C+ 
5Tlf'E 
5 13RAf\D 
5 8RANJ 
5l..FERl~ 
FCNTf4'£U.E 
5T If'£ 
LAN) 0 1 LAKES 
STOCK 
LAN) 0 I LAKES 
STOCK 

HOEGEt£YER 
5l..FER1~ 
JACGl.E5 
JACGl.E5 
HFLER 
GQ..OEN HARVEST 

01~ 

OEKPLB-PF lZER 

5TIN?: 
OIAM:NJ 
/-K:EGEI"EYER 

STOCK 
t-OFLER 

MIOl...EST OIL 

DI~ 

TAYL~ 
20S 
CX2B3 
H1Z6S 
AG-ROYPL 
2090+ 
Z9ZD 
5476 
S4CO 
5PB308 
F4S4S 
20SO+ 
L4207 
554CZA 
L4106 
55793 
CENT~Y 
200 
9='6340 
J-1DS 
J-l03 
GEM 
X233 
tAE8ER 
~~II 
DZ20 
ELGIN 
CX350 
CORSOY 79 
r£AD 
3500 
TC204A 
264 
HARPER 
PLATTE 
se500 
TCf'AZ 
WILL 
397 
WILLIAMS 79 
Wlf'£I-£5TER 
C~ 
WILLIAl"S 
WILLI.0M5 82 
0310 
I\EBSOY 

26.84 
25.61 
25.56 
25.42 
24.82 
Z4.S5 
24.43 
24.23 
24.13 
23.94 
23.69 
23.68 
23.56 
23.27 
23.08 
22.71 
22.41 
22.38 
22.19 
22.18 
22.14 
21.81 
21.67 
21.57 

~t:a~ 
21.02 
19.68 
19.42 
19.06 
18.54 
18.21 
17.62 
17.21 
16.58 
16.34 
16.01 
15.94 
15.49 
15.11 
14.60 
14.48 
14.25 
13.81 
13.60 
9.58 
8.54 
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I 
1 1 
1 1 
1 1 
1 1 
1 1 
1 I 
I I 
1 1 
1 1 
1 1 
1 1 
I 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 I 
1 1 
1 1 
I 1 
1 1 
1 1 
1 1 

I 
11 
11 

III 
III 
III 

1111 
1111 
llll 

lllll 
11111 

llllU 
HUll 
UUU 

lllliU 
IUIUI 
1111111 

lUl1111 
11111111 

111111111 

HfHfHf 



Table 2. t'EAr'C ~ SEED YIELD 0= Fl\,E SlTES 

~YSlS a= VAR1.oN:E 

SClRCE ~ 
SITES 4 
VARIETY 40 
~ 184 
TOT~ 234. 

55 
10576.37 
5494.12 
3411.00 

19483.50 

t"S 
2644.59 

119.44 
18.54 

F 
142.00 *** 

0.44 *** 

STANJARO ERR~ ~ A !REA TI'£NT I"£AN • 1. 92SS 
LEAST SlGNIF 1 CANT OlFFEREI'£E 5~ = 5.3373 
EXPERlf'IENT~ I"£AN 15 19.9'2 CV = 21.01~ 

OLN:ANJS M.LTlPLE RPH:£ TEST <sr. PROTECTl~ LEVEL) 

8RANJ ENTRY r£AN RAt'aS a= IflS1G. CHANiE -r1:OJ3BIN TAYL~ 27.50 1 
OEK.OLB-PF lZER CX283 20.32 11 
~YER ZOS 20.20 11 
GCl...OEN HARVEST Hl285 25.73 11 1 
N:+ 2D9D+ 25.20 11 11 
{:I{iR 1 -GCl.D ~Y~ 24.91 11 11 
9..PERl~ ~ 24.04 11 1'1 
ST IN:: 2920 24.50 Il 11 
5 I3RIlNJ 5478 24.4S Il 11 
FONT Pl\ELLE F4S4S 24.ZS Il III 
5 8RAN:) 54bO 24.ZZ Il III 
STlf'IE 2OSOt 23.74 Il 1111 
LANJ 0 1 L..AAES l.4207 23.68 Il 1111 
STOCK 5540ZA 23.65 Il 111l 
STOCK 55793 23.44 11 11111 
LANJ 0 1 LAKES L4100 ZZ.99 11 lUll 
9..PERl~ 9='8340 22.92 11 lUll 

CENTLRY ZZ.19 11 lUl11 
I£I3ER ZZ.19 II llUll 

JACaES J-1OS ZZ.l1 Il 11UIU 
~YER 200 22.11 11 lUl111 
ro:LER GEM 21.80 Il 11ll1U 
GCU>EN HARVEST X233 21.78 II lUllll 
JACGl..ES J-103 21.78 11 111l1l1 
{:I{iR I-GCl.D AG-ROY~ II 21.50 111 1111111 
5 13R~ SlJ4A 21.1Q U11 11L111' 
Dl~ OZZO 20.44 III 111111 1 
DEKPLB-Pf lZER CX3S0 19.55 11111111111 

CCl(5OY 79 19.02 11111111111 
ELGIN 18.9'2 11l1l1l1UI 
I"'EPD 17.79 1111111111 

DIAf'iKN) TC204A 17:50 111111111 
ST If'IE 3500 17.03 11111111 
t-a::GEt"EYER 204 10.99 lUIUU - HARPER 15.88 11111U 
STOCK SSSOO 15.b3 lULU 

PLATTE 15.12 11111 
HJFLER TCPAZ 15.00 11111 
Mlo\£sT OIL 397 14.93 1 III 

WILL 14.65 U11 
WILLIPl'S 79 13.74 11U 
CI..M3ERL..PN) 13.53 1111 
WINJo£STER 13.34 1111 
WILL I PI'S 12.88 Hi WILLIPl'S 82 12.09 

01Af'iKN) 0310 8.44 11 
N:BS:>Y 7.94 1 
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Table 3. f"EAI\S Of THIRD CH.O<0515 SCORES OF FIVE 51 TES 

~Y5I5 CF V~IAN:E 

SOlRCE 
SITES 
V~IETY 
~ 
TOTttL 

Of 
4 

46 
184 
234 

55 M3 
163.56 40.69 
52.75 1.1S 
37.1:15 0.20 

253.96 

F 
199.84 *** 

S.60 *** 

5T ANJ~O ~ CF A TREA Tf"ENT I"EAN = 0 • 2023 
LEAST SIGNIFICANT DIFFERENCE S~ = 0.5607 
EXPERIM:NT.oL r£AN 15 2.95 CV = 15.317. 

OlJ\CANJ5 M..LTlPLE RAf\EE TEST (51. PROTECTl~ LEVEL) 

8RANJ ENTRY I"EAN R.Ota5 CF lc\sIG. CJ-t.ON:E 

DIAI"ONJ 
HFLER 

STOCK 

5T11'£ 
M1DI.£5T OIL -
01Ar"ONJ 

01Ar"ONJ 
t-a::~YER 
JACGl..E5 
~1-GCl.O 
Ga..OEN HAR\,€ST 
LAI'D OJLAKE5 

taLER 
LANJ OJ LAKES 
STOCK 
5 BRAN) 
STOCK 
JACGl..E5 
5T11'£ 
5 BRANJ 
~I-GCl.O 
H:lEGEJI£YER 
GOLDEN HARVEST 
F~T Af'IEI...L..E 
N:+ 
O~-PF1ZER 

9..fIER1~ 
t-a::~YER 
5 BRAN) 
5T11\E 
l"CCU38IN 
SLFER1~ 
DEK.0L8-PF lZER 

N:.85OY 
0310 
TCflAZ 
Cl1'8ERLANJ 
WILL 
55500 
WILLIAtS 79 
PLATTE 
Wlt'0£5TER 
W1LLIAt-S 82 
ELGIN 
3500 
397 
WILLIAM:; 
DZZO 
r£PD 
C()QQY 79 
HARPER 
TC204A 
2b4 
J-1D5 
AG-ROY.oL I I 
><233 
L4207 
CENTLRY 
GEM 
L410b 
55793 
544A 
55462A 
-J-103 
2050+ 
546D 
AG-ROY.oL 
200 
Hl2B5 
F4545 
2090+ 
CX350 
I..EBER 
9=18340 
205 
5478 
2920 
TAYL~ 
SPB308 
CX283 
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4.22 
4.21 
3.82 
3.61 
3.54 
3.50 
3.46 
3.45 
3.44 
3.41 
3.33 
3.31 
3.29 
3.28 
3.22 
3.19 
3.19 
3.11 
2.96 
2.95 
2.91 
2.91 
2.81 
2.80 
2.76 
2.77 
2.7Z 
2.71 
2.68 
2.64 
2.63 
2.63 
2.S7 
2.55 
2.55 
2.53 
2.53 
2.52 
2.52 
2.52 
2.51 
2.S1 
2.50 
2.47 
2.40 
2.37 
2.30 

1 
1 

11 
11 1 
1 11 
1 11 
1 l! 1 
1 1111 
1 1111 
1 1111 
1 11111 
1 11Ull 
1 UUll 
1 111111 
1 UUUl 
1 11111111 
1 11111U1 
lfill111f 



Fi gure 1. f"EAIIS (F SEED Y 1 ELO a: S 51 TES 
\IS 

f"EAIIS (F THIRD CH..~15 S::a<ES a: S SITES 

INTERCEPT .•.........•...•.••. 
R£G<E551()\1 C(E=F lCIENT ••••••• 

STD. ~ a: REG. Co:F •••••• 
COMPUTED T-VAUUE .........•... 

CCRRELATl()\l CCEFF lCIENT •••••• 
ST PKJ/lRO ~ a= EST lMA TE ••• 

47.97003 
-9.49600 

0.555 
-17.109 

-0.931 
1.804 

~YSlS a= VPRI~ F~ TI-E ~lQ\J 
5Cl..RCE a= Vf:tR 1 • 0 • F • 9...M a= sa. ~ sa. F VAI...l..E 

ATTRlBUTttaLE TO REG. 1 9S2.3S4 952.354 292.70S *** 
DEVIATl()\l FRa'1 REG. 4S 146.414 3.254 

TOTAL 46 1096.767 

COMPOSITE OF FIVE SITES 
SEED Y1ao VS CHLOROSIS SCORE 

30 

28 

26 

24 

22 
-: 
0 20 

~ 18 :l 
m 16 'oJ 

a 
...I 14 
10.1 

>= 12 
a 
10.1 10 w 
(I) 

8 

6 

4 

2 

0 

3 5 

SCORE 

. 26.7 



Table 4. 

Sfry 
TOTI><. 

CCLrAX Co.NTY THIRD CJoL0RC61S SCCJ<E 

-"YSlS OF VMIAN:E: 

OF 
4 

lilt 
Z34 

55 /"6 
12.66 3.22 
1~:~ H2 
210..10. 

5T ANJI'RO ERRO'i OF A TREA Tf'ENT I'Ei'I'I • 0.3017 
LEAST SIG'lIFlCANT OIFFEREN:E 5'; = C.63CZ 
EXPERlf'ENTI><. I'Ei'I'I IS 2.50. CV = zo..39l\ 

F 
7.ce *** 
5.71 *** 

lJLI'£l'N'S M.LTlF'LE Ri>I'G: TEST (5)'. PROTECTlO'oI LEVEL) 

8RPNJ ENTRY I'Ei'I'I RAN:OES OF 1r-sIG. ~ 

OII'n:N) ~ S.10 I 
3.'70. I 

i'D"LER TCf'AZ 3.'70 II 
CORSOY 7'7 3.48 II 1 
ELGIN 3.34 II 11 

011'n:N) 0220 3.30 II III 
WILl.. 3.30 II III 

STOCK 55500 3.24 II !!I 
PLATTE 3.ZO 11 1111 
WILl..IA/"S 7'7' 3.18 II 1111 
WILl..IA/"S 8Z 3.10 11 11111 
Cl..M3ERLAN) 3.10 II 11I1I 

~YER 2b4 3.00 II 1I111l 
WINCr£STER 3.00 Il IllllI 

MIIJWEST OIL 3'77 2.'70. II lllill 
WILl..IA/"S 2.'72 I !I!111l 

STINE 3500 2.80 1l1l1111 
JACCl.E5 J-I05 2.70 1IIIlIII 

HARPEJ> Uf1 dHIfHl I'EAD 
STOCK 907'13 2.40 Illlllli 
L.ANJ 0' LAKES L410b 2.40 11111 III 
i'D"LER GEM 2.40 Illlllli 
AGRI-GOUl AG-ROYI><. 2.40 1l1l1l11 
MCCU3BIN TAYLOR 2.30 1111111 
LPNJ OJ LAI<ES L4ZD7 2.30 Illllll 
~YER 205 2.30 1111111 

CENTUi!Y 2.30 IIlII!! 
GCX..OEN HAA\.oEST XZ33 2.20 IIlI!! 
STINE 2D5D+ 2.10 IIlII 

544A 2.10 11111 
AG-ROYI><. II 2.10 11I1I 
9"B308 2.00 1111 

T H128S 2.00 IIlI 
TC2D4A 2.00 Illl 

HJEGEi'EYER ZOO 1.'78 Illl 
JACCl.E5 J-103 1.'12 III 
FO'oITANELLE F4S45 1.'72 III 
STINE = 1.90 III 
5BRANO 54-18 1.90 !!I 
iJEKIlLB-PF IZER C,;3SQ 1.90 III 

\.E8ER 1.90 III 
S 8RPNJ 54bO 1.80 11 
NC+ 2090+ 1.80 II 
iJEKIlLB-PF lZER CX283 1.80 II 
5I..FERIOR 5P8340 1.0.0 I 
STOCK S04b2A 1.0.0 I 

26.8 



Table 5. Co...FAX C~TY SEED Y lELO 

.oNCL.Y51S ~ VAR1AI'CE 

~CE DF 55 
BLOCK 4 173.59 
VARIETY 4C 2834.91 
ERRCN 184 1573.84 
TOT~ 234 45BZ.3S 

f"S 
43.40 
~1.C3 
8.55 

5T PrNJARO ~ ~ A TREA TI"ENT r-EAN = 1.3079 
LEAST SIGNIFICANT DIFFERENCE 5~ = 3.6254 
EXPER1I"ENT~ r-EAN IS 10.27 CV :: 17.96 

F 
5.07 
7.21 

DLN:AN /5 M...L. T IPLE RAta TEST (51. PROTECT 1~ LEVEL.) 

*** *** 

8RPN) ENTRY I"EAN RAta a= If1S1G. CHAN:£ 

H3<1-GCLO 
5 BRAND 
STOCK 
5 BRAND 
LANJ 0 1 LAKES 
OEKIlLB-PF lZER 
GCLDEN HARVEST 
aFERIOR 
5 I3RPNJ 
fG<1-GO....O 
5T 1f'..E 
F~TPN:U..E 
Ga..DEN HARVE5T 
t-OEGEl"EYER 
N:+ 
LANJ OJ LAKES 
r1:CL.B81N 
STIN:: 
JACQ..ES 
t-OEGE/"EYER 
JACGl.E5 
STOCK 
~LER 
t-OEGE/"EYER 

DEl<PLB-PF lZER 
SlPERIOR 
OIAl'"O'D 

ST 1f\E 

01AM:NJ 

~LER 
STOCK 

MlDlAEST OIL 

DIA/I'CNJ 

AG-ROY~ II 
5478 
5S4b2A 
546D 
L4Z07 
CX283 
H1Z85 
5PB308 
544A 
AG-ROY~ 
2920 
F4545 
XZ33 
205 
2090+ 
L410C 
TAYLOR 
2050+ 
J-1OS 
ZC4 
J-103 
55793 
GEM 
ZOO 
I..E8ER 
f"EAD 
CX350 
5P8340 
TCZ04A 
CENTLRY 
3500 
WINJ-ESTER 
ELGIN 
OZZO 
HPRPER 
CORSOY 79 
WILL 
WILLIAl"'S 
WILL IAl"'S 79 
TCFAZ 
S5500 
PLATTE 
W ILL I AI"'S 8Z 
Cl...t'BERU>NJ 
397 
N:B5OY 
0310 

zo.co 
ZO.32 
20.14 
20.04 
19.90 
19.74 
19.C4 
19.C4 
19.30 
19.30 
19.28 
19.00 
18.80 
18.CO 
18.58 
18.54 
18.28 
18.12 
18.12 
17.82 
17.02 
17.58 
17.54 
17.24 
17.04 
17.00 
10.78 
10.40 
10.26 
15.42 
15.24 
14.40 
14.28 
14.20 
14.08 
13.cc 
13.52 
13.40 
12.82 
12.70 
12.56 
12.56 
12.42 
11.94 
11.34 
10.20 
2.40 

26.9 

I 
I 
I 
1 
1 

1 1 
1 11 
1 11 
1 11 
I 11 
I 11 
1 11 
1 111 
1 1111 
1 11U 
1 1111 
1 11111 
1 11111 
I lUll 
1 111111 
1 111111 
1 111111 
1 111111 
1 111111 
1 1111111 
1 1111111 
1 11111111 
1 11111111 
1 HUHl11 
111.111.11.11 

111111111 
111111111 
11111111 
11111111 
1111111 
111111 
1111U 
111111 
111U 
11111 
1111 
1111 
1111 
III 
11 
1 



Table 7. Dl~ C()J\jTY SEED YIELD 

sa..RCE 
BLOCK 
VARIETY 
ERROR 
TOT~ 

Of 
5 

46 
230 
281 

ANALYSIS a= VARIPN:E 

55 I'"S 
2070.43 534.09 
5475.58 119.03 
2686.19 11.69 

10834.20 

F 
45.70 *** 
10.18 *** 

ST ANJARO ERR~ cr A TREA TI"£NT f'IEAN = 1.3957 
LEAST SIGNIFICANT DIFFERENCE 5~ = 3.8687 
EXPER 1fVENT PL f"EI:'oN IS 14.84 CV = 23. 04~ 

DU'I£AN'S M.J..T1PL.E RAr"E TEST (51. PROTECT1~ LEVEL) 

f'lCCU3BlN 
5 BRAN) 
5 BRAN) 
N:+ 
5LPER1~ 
Ga..JJEN HAR'vEST 
H:EGEl'EYER 

STOCK 

DEKPLB-PF 1ZER 
F~T AI'£LLE. 
~1-GCl..D 
STIN::: 

PIiiRl-Ga..O 
STOCK 
ST1N:: 
JACGLES 
5 BRAN) 
9..fIERI~ 
Dl~ 
~ OJL.AKE.5 
t-aLER 
GCl..OEN HORVEST 
t-OEGEf"EYER 

LAN) 0 J L.AKE.5 
DEK~-FF lZER 
STOCK 
JACGLES 
HCFLER 
5T ll'E 
MlOl.t.EST OIL 

DIAt1:Nl 

DIA1'1l\O 

I-OEGEt"EYER 

ENTRY I"'EAN RAtaS a= 11'>S1G. CHMGE -
TAYL~ 
54tD 
5476 
2D9O+ 
~ 
Hl285 zas 
CCRSOY 
5S46ZA 
I.S3ER 
ELGIN 
CXZ83 
F454S 
AG-ROY~ 
2050+ 
CENTLRY 
AG-ROYPL II 
55793 
2920 
J-1D3 
544A 
EPB340 
DZZO 
L4207 
GEM 
X233 
200 
PLATTE 
L4106 
CX350 
55500 
J-1OS 
TCFAZ 
3500 
397 
I"EAO 
TC204A 
HARPER 
WILL 
WINJESTER 
WILLIA1'"S 79 
ClJ13ERI.A'.() 
0310 
WILLIAl'"S 82 
264 
WILLIA1'"S 
fI.EBSOY 

24.10 1 
20.~ 11 
19.72 11 
19.15 111 
19.10 111 
18.87 1111 
18.02 1111 
18.bD 1111 
18.47 1111 
18.47 1111 
18.15 1111 
17.90 11111 
17.87 Ul11 
17.OS l111U 
17.57 111111 
17.45 1111111 
17.33 1111111 
17.30 lll1Ul 
17. 15 1111111 
17. 15 11111111 
17.08 11111111 
16.93 11111111 
16.92 11111111 
16.50 11111 U 1 
16.37 11111111 
16.37 11111111 
16.33 1111.1 11.1 
15. 17 11 U 1111 
14.95 11111111 
14.22 11111111 
13.25 1 1111111 
13.08 1 111111 
12.80 1 11111 
12.58 1 1111 
12.48 1 1111 
11.63 11 III 
10.82 111 III 
10.47 1111 11 
10.30 1111 1 
8.98 11111 
8.98 11111 
7.68 1111 
7.67 1111 
7.22 1111 
6.72 III 
6.08 11 
4.60 1 

26.12 



Figure 3. Dl~ Co..NTY IRV IN HAlSJ-i 

SEED YIELD V5 THIRD CH..(R)5IS SCORE 

INTEI<C~T •••••••••••••••••••• 
REGRE551~ CCEFF ICIENT ••••••• 

STD. ~ CF REG. CCEF ...... 
COMPUTED T-VALUE ••••••••••••• 

CORRELATI~ COEfFICIENT •.•••• 
ST~ ~ CF ESTIMATE ••• 

37.62204 
-11.1J48B4 

1.556 
-7.101 

-0.727 
3.093 

~Y515 CF VARIAr'£E F~ n'E RE~I~ 
SOLRCE OF VAR 1 • 0 • F • 5LM CF SQ. f"EAN SQ. F VPLLE 

A TTR lBUT ABLE TO REG. 1 482.340 482.340 50.431 *** 
DEVIATl~ FR()w1 REG. 45 430.404 9.565 

TOTAL 4b 912.750 

DIXON COUNTY 
SEED Ylao \IS THIRD CHLOROSIS SCORE 

26 

24 

22 

20 :t 
t 

..... 18 1t::tI-t 
~ 16 ~+ 
;j \. III 14 'OJ 

Q 
.J 12 kl 

:~. 5= 
a 10 
IiJ ++ \ lU a III t+ 

6 
t .. 

4 t 
) 

2 

0 
1 3 5 

SCOfif 
26.13 



Table 8. ~ Ca..NTY THi!\{) CH..O<CSIS S:CR:: 

saRCE 
BLOCK 
VPRIETY 
ERROR 
TOTJ)L. 

OF 
5 

47 
235 
287 

~ YSlS CE VAAIAI'£E 

55 
lOC.57 
296.& 
192.33 
597.75 

r-s 
21.31 
b.36 
0.62 

F 
:ze.D4 *** 

7.77 *** 

5T ANJARO ERR~ CE A TREATrwENT /"£AN = 0.3693 
LEAST SIGNIFICANT DIFFERENCE 5~ = 1.0237 
EXPER1I"'ENTJ)L. /"£AN 15 2.90 CV == 31.23X 

1JI..I\CAN1 5 M..LTlPLE RArIGE TEST (51. PROTECTl~ LEVEL.) 

8RANJ 

DIAf'lOo{) 

LAN) Ol~ 
t-o=LER 

STOCK 

DIAfoO.D 

MlDlA.E5T OIL 
5T ll\E 
STOCK 
JACQI ES' 
J-C€GEt'EYER 
Pi:R I-GCl..O 
01Af'1Oo{) 

LAN) 0 1 LAKES 
JACQ..ES 
9..PERl~ 
t-o=LER 
5 I3RAN) 
LAN) 0 1 LAKES 
~YER 
F~T AI'S...L.E 
STOCK 

5TlI\E 
5T ll\E 
SSRPNJ 
DEKPLB-PF lZER 
Ga.JJEN HARVEST 
5LPERl~ 
5 I3RAN) 
I\C+ 
Ga..DEN HPRVEST 
r--cCLEBIN 
DEI<JtL6-Pf 1 ZER 
Pi:RI-GCUl 
~YER 

ENTRY 

0310 
N:l3&)y 
Cl..M3ERL.ANJ 
~ 
TCPAZ 
WILL 
SSSOO 
WILLIP1'S 62 
t+'tRPER 
WlNO-ESTER 
ELGIN 
D220 
PLATTE 
WILLINS 79 
J"IEAD 
WILLIP1'S 
397 
3500 
SS4b2A 
C~Y 79 
J-103 
2C4 
AG-ROYJ)L. 
TC204A 
CENTLRY 
L4207 
J-l05 
EPB340 
GEM 
S460 
L410C 
200 
F4S45 
55793 
WEBER 
2920 
20S0+ 
544A 
CX3SO 
Hl2BS 
EPB308 
5478 
2090+ 
XZ33 
TAYL~ 
CX263 
AG-ROYJ)L. 
205 

5.08 
5.07 
4.92 
4.83 
4.25 
4.25 
4.22 
4.03 
3.92 
3.88 
3.83 
3.75 
3.72 
3.58 
3.50 
3.42 
3.33 
3.25 
3.1JB 
3.06 
2,80 
2.75 

II 2.75 
2.67 
2.67 
2.58 
2.42 
2.33 
2.33 
2.25 
2.25 
2.25 
2.25 
2.17 
2.17 
2.06 
2.08 
2.08 
2.00 
1.92 
1.63 
1.75 
1.75 
1.67 
1.58 
1.58 
1.58 
1.50 

26.14 

1 
1 

11 
11 

III 
111 
111 
111 1 
111 11 
111 111 
11 111 
11 1111 
11 1111 
1 11111 
1 111111 
1 1111111 
1 11111111 
1 111111111 
1 1111111111 
1 1111111111 

pllP1HP 1 111 11 
11111111111 
1111111111 
1111111111 
111111111 
11111111 
1111111 
1111111 
111111 
l11IU 
111111 ll11U 
111111 
111111 
11111 
11111 
11111 
1111 
111 
111 
11 
11 
11 
11 
11 
11 
1 



Table 9. DCOGE COLNTY SEED Y lao 

fJH:L Y515 CF V~ IPK.E 

5Ol.RCE OF 55 F 
BLOCK 5 
VPlRIETY 47 

SC87.69 
3Z2S8.06 
17313.81 
55ZS9.56 

t"S 
1137.54 
686.34 

73.68 

15.44 *** 
9.32 *** 

~ 23S 
TOTPtL 287 

ST~D ~ CF A TREATr£NT !'£AN = 3.5042 
LEAST SIGNIFICANT DIFFERENCE 51. == 9.7131 
EXPERIr-ENTPL !'£AN 15 27.18 CV == 31.581. 

Dt...t-ON J 5 t1.LTlPLE ~ TEST (5)'. PROTECTl~ LEVEl.) 

I3RA"V 

rcCU361N 
DEKAU3-PF lZER 
NC+ 
S BRAN) 
HCEGE/"'EYER 
9..PERICR 
GQ..DEN HPRvEST 
Pl.:R.l-GOLD 
GQ..DEN HPRv€ST 
STIN::: 
STU\E 
STOCK 
S 8RANJ 
I-OEGEJYE YER 
F()'.,IT AN:LJ...E 
S BRAN) 

I¥:iR.I-GOLD 
~LER 
JACQ.£5 
9.PERl~ 
JACQ.E5 
LONJ OJ LAKES 
STOCK 

I..ANJ 0 J LAKES 

DEKALB-PF IZER 
Dl~ 
I-OEGEM:. YER 
MI~T OIL 
DIAr1:NJ 

STINE 

STOCK 

t-()FLER 

LAtIl) 0 J LAKES 
Dl~ 

ENTRY 

TAYL~ 
CX283 
2090+ 
5478 
205 
5PB308 
X233 
PG-ROYPtL 
H1Z85 
2920 
2050+ 
55793 
544A 
200 
F4S45 
540D 
CENTLRY 
AG-ROYPL II 
G:11 
J-l03 
5P834O 
J-l05 
L4106 
554e2A 
IAEI3ER 
L4207 
Caa:>Y 79 
CX350 
TC204A 
2b4 
397 
DZ20 
PlATTE 
r-EAO 
3500 
ELGIN 
WILLIN'5 
WILLIA1"S 79 
55500 
WlflO-£STER 
~ER 
WILLI.otS 82 
WILL 
TCPAZ 
Cl.M3ERL.ANJ 
L3b6S 
0310 
r\E85Oy -

!'£AN 

41.87 
41.58 
40.92 
40.60 
40.73 
39.87 
39.03 
38.67 
37.37 
37.22 
36.82 
35.93 
35.58 
34.76 
34.12 
34.03 
33.76 
33.52 
33.30 
32.73 
32.38 
31.60 
31.42 
31'i 
29. 
28.78 
26.60 
2S.bO 
25.28 
23.57 
22.73 
22.18 
21.70 
21.32 
21.08 
19.45 
18.65 
18.40 
15.90 
15.23 
15.15 
13.00 
13.02 
10.17 
9.38 
7.18 
5.63 
5.33 

26.15 

~ CF If\SlG. CHAr'a 

1 
I 

1 1 
1 1 
1 1 
1 II 
1 11 

11 11 
111 11 
111 II 
111 111 
111 111 
111 111 
111 1111 

1111 1111 
1111 1111 

11111 1111 
11111 llll 

111111 1111 
1111111 Illl 
1111111 1111 
111l1l1 1111 
1111111 1111 

iHiHidiP 
111111 1111 
1111111111 
11111 llll 
111111111 
111111111 
11111111 
111 1111 
11 11111 
1 11111 
1 11111 

111111 
1111111 
1111111 

1111111 
1111111 
1111111 
111111 
11111 
1111 
-111 
11 
1 
1 



Figure 4. DODGE CCl.NTY JCl:: KRACL 

SEED Y IELO va THIRD Cl-La<0515 SCCRE 

INTERCEPT ....•.....•..•...... 
R~l()\J CCE-r= ICIENT •..•.•• 

5TO. ERROR Of REG. COEF •••••• 
COMPUTED T-VALUE .•...•.••..•. 

CORRELATl()\J COEfFICIENT ••.••• 
5T PNJARO ERROR Of EST lMA TE ••• 

50.12117 
-9.99090 

0.419 
-23.640 

-0.962 
2.958 

PNOL,Y5I5 Of VARIAN:E FOR no£: REGRE551()\J 
5Ot.RCE Of V~l. O.F. 9...M Of SQ. ~ SQ. F V~ 

ATTRIBUTABLE TO REG. 1 4974.176 4974.176 568.366 *** 
OEVIAT 1()\J FRa1 REG. 4C 402.586 8.7S2 

TOTAL 47 5376.762 

DODGE COUNTY 
SEED Ylao YS THIRD CHLOROSIS SCORE 

45.0 

40.0 

35.0 
,.... 

~ 30.0 t 

:l + III 25.0 
">.J' 

a 
..J 

20.0 LIl 
): 
a 
LIl 15.0 LIl 
Ul 

10.0 

5.0 

0.0 
3 5 

SCORE 

26.16 



Table 10. LIN:a..N CCl.NTY THIRD Q-LCl<OSIS SC~ 

PNPL,Y515 ~ VARIAN:E 

5a.RCE OF 55 
BLOCK . 4 18.55 
VARIETY 4C 75.97 
ERRQ< 184 7S. 3Q 
TOTAL 234 1e9.6B 

r-s 
4.04 
LOS 
0.41 

5TANJARO ERR~ ~ A TREATr-ENT ~ = 0.2&2 
LEAST SI~IF lCA1\1T 01FFEReCE 51. &I 0.7933 
EXPERlf"'ENTPL I"EAN IS 4.53 CV -= 14.13 

F 
11.32 
4.03 *** *** 

Dl.t£AN J 5 M..l.. TlPLE RPN:£ TEST (51. PROTECTl~ LEVEl..) 

ST IN:: 
HQ=LER 
01~ 

GCl..DEN HARVEST 

01Ar"Q\[) 
MI0I.r.EST OIL 

STOCK 

JACGl.ES 

S BRPNJ 
01Ar"Q\[) 
STOCK 
5 BRAN) 
N:+ 
HQ=LER 

LMD OJLAKES 
t-K:EGEI"EYER 
STIflE 
GOLDEN HARVEST 
LANJ 0 J LAKES 
9.FERl~ 
5 I3RANJ 
PCRl-GOLD 
I"CCU381N 
f<)EGE!"EYER 
I-CaE"EYER 
STOCK 
5Tlft 
JACQL£5 
FCX'JT Ar'CU...E 

9.FERl~ 
OEKPLB-PF lZER 
OEKPLB-PF lZER 

ENTRY f'EAN RA'eS ~ 11'S1G. CHAI'G:: 

~Y 5.84 1 
3500 5.58 1 1 

1 
II 
11 

TCPAZ 5.58 1 
0310 5.32 1 
WILLIAr'S 79 5.30 1 
)(233 5.20 1 III 

1111 
1111 
1111 

WINCHESTER S.le 1 
CL..M3ERL.ANJ 5.10 1 
PLATTE 5.14 1 
AG-ROYPL II 5.12 1 lll11 

11111 
111111 
111111 

1111111 

CORSOY 79 5.12 1 
f"BlO 5.10 1 
TC204A 5.04 1 
397 5.02 1 
WILLIAf"'S 4.90 1 11111111 

111111111 
111111111 

1111111111 

SSSOO 4.80 
WILLl~ 82 4.74 
J-1OS 4.70 

• t:~ 
5400 4.40 
0220 4.44 
55793 4.40 
544A 4.40 
2090+ 4.40 
GEM 4.38 
HARPER 4.3Q 
CENTLRY 4.32 
L4207 4.30 
205 4.22 
2050+ 4.20 
Hl28S 4.20 
L410C 4.16 
SPB340 4.14 
5478 4.14 
AG-ROY PL 4. 14 
TAYLCR 4.OC 
2b4 4.04 
200 4.00 
554b2A 3.92 
2920 3.68 
J-103 3.68 
F4545 3.74 
WEBER 3.70 
5PB308 3.68 
CX283 3.68 
CX35(J 3.04 

26.17 

dftftftHP 
11111111111 
11111111111 
11111111111 
11111111111 
11111111111 
11111111111 
11111111111 
11l11l1111 
1111111111 
111111111 
111111111 
111111111 
11111111 
1111111 
1111111 
1111111 
111111 
11111 
11111 
1111 
1111 
1111 
111 
11 
11 
11 
1 



Table 11. 

5a..NCE 
BLOCK 
VAAIETY 
ERROR 
TOTf:IL 

L1N:a..N Ca..NTY EEEO Y lao 

PIV/lL YS1S r:E VARIAN:E 

OF 
4 

4C 
164 
234 

55 
910.52 

S957.33 
6028.07 

14895.93 

re 
227.63 
129.S1 
43.63 

F 
S.22 *** 
2.97 *** 

ST PNJIlRO ~ CF A TREA TI"ENT fo'EAN = 2.9540 
LEAST SIGNIFICANT DIFFERENCE S~ = 8.1681 
EXPER 1I'"ENT PL t"9N 15 12.50 CV = 5Z.~ 

Ot..N:AN'S M..L T IPLE ~ TEST (S~ PROTECTION LEVEL) 

BRAN) ENTRY r£AN RAta5 CF 11\61G. CHAf'.G: 

LAN:> 0' LAKES L41~ 22.68 1 
ST 111£ 2920 22.~ 11 
DEK;>LB-PF' 1 ZER CX283 20.12 11 1 
Ga..DEN ~T Hl285 19.26 11 11 
F(X\JT AI\ELLE F4545 18.SO 11 111 
H:EG::t£YER 21JS 17.70 11 1111 
DEKALB-PF lZER CX3SO 17.56 11 1111 
L..l\NJ 0' ~ES L4207 17.50 11 1111 
JACCJ...E5 J-l03 1b.92 11 11111 
STOCK 55462A 1b.74 11 11111 
Sl..PERlOR SPB340 1b.54 11 11111 
I'1:CU38IN TAYLOR 1b.48 11 11111 
JACQ..ES j-1OS 1b.24 11 11111 
5 I3RPNJ 5478 lS.92 11 111111 
~I-GCl.O AG-ROYPL 15.54 11 111111 
STOCK 55793 15.08 11 111111 
9...PERIOR SJB308 14.86 11 111111 

~ 14.72 11 111111 
NCt 2090t 14.b8 11 111111 
5 I3RA"D 5460 14.32 11 111111 
~YER 200 14.02 11. 111111 
DIAI'"KNJ 0220 13.56 111111111 
ST111£ 20S0+ 13.22 1111111111 

HARPER 12.7b 1111111111 
1:1 Gl~ lZ.Qa 11111111U 

I-CEGE/'£ YER 2b4 12.20 1 11111111 
HOFLER GEM 11. 74 11111111 
DIAI'"KNJ TC204A 10.80 111111111 

CENTLRY 10.44 1111111111 
WILLIAr"S 82 10.30 1111111111 

MI01AEST OIL 397 10.~ 1111111111 
GOLDEN ~T X233 9.88 111111111 

WILL 9.88 111111111 
SaRAN:) S44A 9.64 111111111 
STOCK SSSOO 9.54 111111111 

WILLIP1'S 9.52 111111111 
CL.M3ERl...ANJ 9.3b 111111111 

H)fLER TOPAZ 8.64 11111111 
W1LLIP1'S 79 8.38 1111111 

PC:Rl-Ga..D AG-ROY f:IL I I 7.86 1111111 
~ 7.24 11l1U 
WlNO-ESTER b.88 111111 
PLATTE S.9b 11111 
CORSOY 79 3.& 1111 

DIA"'lO'D D310 3.40 III 
5T IN:: 3500 1.3b 11 

C\E8SOY O.bb 1 

26.18 



Fi gure 5. 
LIN:CLN CCl.NTY 

SEED Y IEL.D V5 THlI~O CH...~IS -5C~E 

INTERCEPT •••••••.•.•.••••.•.. 
REGRESSION COEFFICIENT ••••••• 

STD. ERR~ a= REG. COEF .••.•• 
COMPUTED T-VALUE ............ . 

C~REL.A T ION COEFF lClENT •••••• 
ST A'DARO ~ a= EST lMA TE ••• 

4C.66870 
-7.S438S 

0.092 
-10.899 

-D.8S2 
2.098 

~YSIS a= VAA!lPU:E F~ Tt-E REGRESSION 
5aRCE a= V~l. O.F. aM a= SQ. ~ SQ. F V~ 

ATTRIBUTABLE TO REG. 1 804.701 804.701 116.792 *** 
OEVIAT ION FRQI1 REG. 4S 327.500 7.279 

TOTAL 46 1192.261 

LINCOLN COUNTY 
SEED Ylao VS THIRD CHLOROSIS 

20 

24 

22 

20 

'"' 18 

~ 16 
:=. 
m 14 '\..J' 

c 
...I 12 w 
>= 10 c 
w w a UI 

0 

4 

2 + 
0 

... 

1 3 5 

SCORE 

26.19 



Table 12. !"ERR lCK CQNTY THIRD CI-L.~15 5C~ 

ANOLY515 CF VARl#'£E 

SOURCE Of 55 
BLOCK 5 9.62 
VARIETY 4b 6.06 
ERR~ 230 19.64 
TOT~ 261 37.54 

jIIS 
1.92 
0.16 
0.09 

5T Af\DARO ERR~ CF A TREA T~T t'EPN = 0.1199 
LEAST SIGNIfICANT DIFFERENCE 5~ = 0.3323 
EXPER1I"€NT~ IVEAN 15 2.77 CV == 10.61 

F 
22.31 
2.04 *** 

*** 

DLN:AI'P5 M..L.TlPLE ~ TEST (51. PROTECTl~ LE'-'El.) 

~LER 

MIDI£5T OIL 

STOCK 
N:+ 
DEKALB-Pf 1:zE.R 

5 8RANJ 
LAI'D 0 J LAKES 
t-a:c:&'EYER 
GC.l.DEN HARVEST 
GOLDEN HPRVEST 
DIAM:NJ 
DIA"1CNJ -STOCK 
5T If'IE 
5 BRAAO 
5 I3RANJ 
HOFLER 
fCNT Pi\EL.L..E 
I¥:iR l-GOLO 

STOCK 
5T If'IE 
JACGi..ES 
JACGl.E5 
t-a:~YER 
DEKALB-PF lZER 
~1-GCLO 

9.FERl~ 
5Tl1'£ 
HJEGE/"EYER 
o 1 Ar"K)'.() 

9.FERl~ 
LAI'D OJ~ 

f"CCU381N 

ENTRY -
PLATTE 
TCPAZ 
WILLl~ 
397 
Wll\O-ESTER 
WILLIAr"S 8Z 
WILL1~ 79 
~O 
2090+ 
CX350 
WILL 
l\E85OY 
547d 
L4106 
Z64 
><233 
H1ZB5 
0310 
TCZ04A -Z05O+ 
546D 
544A 
GEM 
F4545 
AG-ROY~ 
I£I3ER 
C~ 
55793 
3500 
J-1OS 
J-103 
20S 
CXZB3 
PG-ROYPL II 
HARPER 
~ 
2920 
200 
0220 
I"EAO 
CORSOY 79 
~ 
L4207 
CENTLRY 
TAYL~ 

~ RAtaS CF 11'S1G. ~ 

3.17 1 
3.06 11 
3.06 11 
3.00 111 
3.00 111 
3.00 Ul 
3.00 III 
2.92 1111 
2.92 1111 
2.92 llU 
2.92 1111 
2.92 lUI 
2.83 11111 
2.83 11111 
2.83 11111 
2.B3 11111 
2.83 11111 
2.83 11111 
2.83 11111 

~:~ Ulp 

26.20 



Table 13. /"'ERRICK CCl.NTY SEED Y lEL.O 

Pl'W.. YS1S a= VfJf< lAf\CE 

5CX.RCE 
BLOCK 
VfJf<lETY 
ERR~ 
TOTPL 

CF 
5 

4b 
230 
281 

55 
5731.00 
7818.31 

11129.67 
24079.19 

1"5 
114b.20 

169.96 
48.39 

F 
23.69 *** 

3.51 *** 

ST AN:lARQ ERRCN 0- A TREA Tt'ENT t'E/IN • 2.8399 
LEAST SIGNIFICANT DIFFERENCE 51. • 7.8716 
EXPERH"ENTPL t"EAN 15 28.16 CV a 24.69"f. 

r1:CU381N 
LAN) 0 1 LAKES 
t-O::G::t£YER 
DIA1"'O\O 
ST IN:: 

GCUJEN HARVEST 
PERI-GCLD 
ST IN:: 
l\C+ 
9..PERl~ 
DEK.oLB-PF 1 ZER 

S 8RANJ 
F~T AI'B..l..E 

STOCK 
JACGl.ES 
STOCK 
~LER 
t-O=LER 

9.PERl~ 

PfiRI-GQ..D 

~~. 
STIfle. 
STOCK 

SBRANJ 
Ga-DEN HAR\€ST 
t-OEGE1"E YER 
JACQ...ES 
DIAf"KNl 
S BRAN) 
DEKPLB-PF lZER 
01~ 

MIDI.J:.5T OIL 

~15 M.LTlPl.E RN-E TEST 
(51. PROTECT 10\1 LEVEl...) 

ENTRY 

TAYL~ 
L4207 
20S 
DZZO 
3500 
CENTLRY 
Hl28S 
AG-ROYPL 
2OSO+ 
2090+ 
~O 
CX283 
C~Y 79 
54bD 
F4S45 
/"£AD 
554b2A 
J-1OS 
55793 
TCPAZ 
G::M 
ELGIN 
SfIS3()6 
ClM3ERLANJ 
AG-ROY~ II 
ZOO 
L410b 
2920 
55S00 
HARPER 
WILL 
5476 
XZ33 
204 
J-103 
TCZlJ4A 
544A 
CX350 
0310 
IAE8ER 
WINCt-€STER 
PLATTE 
W lLLIA/"'S 79 
WILL IA/"'S BZ 
N:ESJY 
397 
WILLIA/"'S 

/"£AN RAN3:S a= lr'SlG. CHAl'G: 

37.18 
35.73 
35.03 
35.33 
34.66 
33.66 
33.53 
33.40 
32.98 
32.47 
32.28 
32.25 
32.20 
32.10 
31.7S 
31.7S 
31.55 
31.33 
31.32 
31.00 
30.33 
30.02 
29.92 
29.27 
ZB.ZO 
~:~ 
27.07 
26.92 
26.92 
26.S3 
25.48 
24.62 
24.58 
24.47 
24.32 
24.15 
23.57 
23.02 
21.03 
21.23 
20.20 
20.13 
19.92 
18.87 
18.OS 
16.68 

1 
1 1 
1 1 
1 1 
1 11 
1 III 
1 1111 
1 1111 
1 11111 
1 llUll 
1 111111 
1 111111 
1 111111 
1 111111 
1 111111 
1 111111 
1 111111 
1 111111 
1 111111 
1 1111111 
1 11111111 
1 11111111 
1 11111111 
1 111111111 
1 1111111111 

llif!!!!iiii 
11111111111 
11111111111 
11111111111 
11111111111 

11111111111 
1111111111 
1111111111 
1111111111 
1111111111 
111111111 
11111111 
1111111 
111111 
11111 
1111 
1111 
1111 
111 
11 
1 

26.21 



Figure 6. r-ERRICK Co..NTY 

SEED Y laD VS THIRD CI-L~05IS 9:O<E 

INTERCEPT ................... . 
~E55I~ C(EffiCIENT .•••.•• 

STD. ~ 0= REG. COEF ..... . 
COMPUTED T-VALUE ............ . 

CO<RELATION COEFFICIENT •••••• 
ST~ ERRO< 0= EST IMPt TE •.. 

88.12914 
-21.bOl29 

3.326 
-6.509 

-0.696 
3.&1 

PNPLYSIS 0= VAAIAN:E FO< TI-£ R8:RE551<l'4 
5O.RCE a= VAAL. 0 • F • 9.l1 a= 5Q. r£AN 5Q. F VPLLE 

ATTRIBUTABLE TO REG. 1 C31.CC8 C31.C68 42.3C7 *** 
DEVIATION fRa-l REG. 4S 670.922 14.909 

TOT.oL 46 1302 .590 

MERRICK COUNTY 
SEED YIELD VS THIRD CHllJROSIS SCORE 

40 

35 

30 
r-. 

~ 25 
:J 
Dl ...., 
Q 20 
.J 
Ii.I 

>= 
Q 15 
Ii.I 
Ii.I 
UJ 

10 

5 

0 
3 5 

SCORE 

26.22 



Table 14. PVY 1984 S::EO YIELD SOL.N)ER5 CO. 

8RAN) 

~ 1-00..0 AG-ROY PL 
STINE 3500 
JACQUES J-103 
o IPMNl OZZO 
GCl.LEN ~T Hl28S 
STINE Z9ZO 
I-(E(E"EYER ZOO 
S 8RAN) 546D 
LAN) 0 I LPKES L4106 

STINE 
r1:CU381N 
S 8RAf'O 
LAN) O'LPKES 
JACCLES 

I-(EGEr'EYER 

ELGIN 
CENTlRY 
2050+ 
TAYL~ 
5478 
L4Z07 
J-1OS 
PLATTE 
20S 
t'EPD 

LAN) 0 I LPKES 36b5 
OEKALB-PF 1 ZER CX283 
t-a=LER £E1 
~ l-Ga..D AG-ROYPL I I 
STOCK 5546'2.A 
I'C+ 2090+ 
GCl-DEN HPRVE.5T ><233 
F~T A'\ELLE F 454S 
B.PER 1~ 9lB308 
H:FL.ER TCFAZ 
S 8RAf'O 544A 

STOCK 

Wlf1O-ESTER 
HPRPER 
WILL RY79 
WILLIP1"5 79 

DEKPLB-PF 1 ZER CX3S0 
9...PER 1 OO:! 5PB340 

I-(EGEr'EYER 
OIPMNl 

STOCK 
Mlo\£ST OIL 
01ptU\[) 

WILLIP1"5 
WEBER 
264-
TC204A 
WILL 1 AI"'5 82 
Cl.M3ERLtWJ 
SSSOO 
397 
0310 
NEBSOY 

24.38 
24.15 
23.93 
23.92 
23.86 
23.83 
23.73 
23.68 
23.55 
23.52 
23.48 
23.40 
23.25 
23.15 
22.93 
22.53 
22.48 
22.40 
22.32 
22.00 
21.78 
21.57 
21.57 
21.40 
21.35 
21.13 
20.93 
ZO.45 
ZO.33 
20.30 
ZO.17 
20.10 
19.72 
19.22 

. 19.03 
18.87 
18.77 
18.57 
18.~ 
18.47 
18.33 
18.ZO 
18.12 
17.90 
17.87 
16.02 
15.32 
11.52 

26.23 

11 1111111 
111111111 
111111111 
11111111 
11111111 
1111111 
111111 
11111 
1111 
III 
III 
11 

11 
1 

F 
39.02 
3.14 *** *** 



Table 15. COLFAX CCl.NTY VARIETY X SEED ~I TY 

VARIETY 

5T 1f\E 

VARIETY 

ST IN:: 

THlRO Q-LQ(()515 5CCRE 

CENTLRY 
N:B5QY 
2920 
I"'&N 

SEED DENSITY, SEEDS/FT. 
4.5 9.0 13.5 MEAN 

3.80 
5.22 
2.10 
3.70 

3.30 
4.60 
1.80 
3.23 

2.60 
4.40 
1.30 
2.77 

3.23 
4.74 
1.73 
3.24 

VARIETY *** DENSITY .** V X 0 n.5. 

CENTLRY 
f\EBSOY 
2920 
~ 

SEED YIELD 

SEED DENSITY, 9EED5/FT. 
4.5 . 9.0 13.5 r£,ON 

9.9 
1.4 

21. 7 
11.0 

13.4 
4.0 

25.9 
14.4 

21.3 
7.9 

24.7 
18.0 

14.9 
4.4 

24.1 
14.5 

VARIETY *** DENSITY *** V X 0 n.5. 

OIXON CCl.NTY VARIETY X SEED DENSITY 

THIRD Q-L(l(()515 5C~ 

VARIETY SEED DENSITY, 5EED5/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 2.40 2.17 2.18 2.25 
f\EBSOY 3.30 2.58 2.97 2.95 

5T ll'E 2920 2.25 1.90 1.78 1.98 
I"'&N 2.OS 2.Z2 2.31 2.39 

VARIETY *** OE/'S I TY *** V X 0 n.5. 

SEED YIELD 

VARIETY SEED oes LTY , s::E05/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 10.8 14.5 17.6 14.3 
I\EBSOY 2.5 7.5 5.6 5.2 

5T 1/,£ 2920 10.4 13.0 17.5 13.6 
MEAN 7.9 11.7 13.6 11.0 

V~lETY *** 0E/'S1 TY *** V X 0 * 

26.24 



Table 15. (Cant) DODGE CCl.NTY VARIETY X SEED DEr.slTY 

TH!I~ CH..~Is 5C~ 

VARIETY 

sT If'C 

VARIETY 

sT 1f\E 

SEED DENSITYJ SEEDS/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 3.50 3.00 2.54 3.21 
~Y 5.40 5.46 5.20 S.3S 
2920 3.00 2.20 2.10 2.63 
MEAN 4.17 3.75 3.25 3.73 

VARIETY *** oeciTY *** VXO * 
:£EO YIELD 

CENTLRY 
I'EBSOY 
2920 
MEAN 

:£EO DENSITY, 5EEOS/FT. 
4.5 9.0 13.5 MEAN 

15.8 
2.7 

12.2 
10.2 

19.2 
3.7 

34.0 
19.0 

32.3 
2.3 

37.2 
23.3 

22.4 
2.9 

27.8 
17.7 

VAR IETY *** OEN5I TY *** V X D *** 

LiNCOLN CCl.NTY VARiETY X SEED DENSiTY 

THIRD CH.~IS 5C~ 

VARiETY SEED DENSiTY, SEEDS/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 4.83 4.00 4.00 4.28 
~Y 0.00 5.77 5.07 5.81 

sT U'€ 2920 5.17 4.00 3.33 4.10 
I"'EAN 5.33 4.59 4.33 4.75 

VARiETY *** OENSITY *** V X D ** 
:£EO Y lELD 

VARIETY :£EO OENSi TY J :cEDS/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 0.0 14.3 14.9 11.7 
I'EBSOY 0.0 1.0 1.3 0.8 

sT If\E 2920 2.9 14.1 20.0 12.5 
I"'EAN 3.0 9.8 12.3 8.3 

VARiETY *** 1JEtlS1 TY *** VXO*** 

26.25 



Table 15. (Cont) MERRICK COUNTY VARIETY X SEED DENSITY 

VARIETY 

STIN:: 

VARIETY 

5T 1(\£ 

THlI~ CI-L~15 S:~ 

CENTLRY 
I\EBSOY 
2920 
I"'EAN 

SEED CErE I TY, S£EDS/FT. 
4.5 9.0 13.5 MEAN 

2.83 
3.58 
2.75 
3.39 

2.67 
3.17 
2.67 
2.64 

2.50 
3.00 
2.63 
2.78 

2.67 
3.25 
2.75 
2.89 

VARIETY *** DENSITY *** V X 0 ** 
S::ED Y laD 

SEED DENSITY, SEEDS/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 15.2 22.6 33.8 23.9 
I'EBSOY 4.8 9.1 21.5 11.8 
2920 15.8 24.9 34.5 25.0 
MEAN 11.9 18.8 2!f.9 20.2 

VARIETY *** cas 1 TY *** V X 0 n.5. 

SCi.NJERS CCl.NTY VARIETY X SEED DEl'SlTY 

VARIETY 

5T iN:: 

CENTLRY 
J\EB5OY 
2920 
MEAN 

SEED Ylao 

SEED DENSITY, SEEDS/FT. 
4.5 9.0 13.5 MEAN 

18.9 
11.0 
21.9 
17.5 

24.8 
15.8 
25.4 
22.0 

28.5 
21.8 
28.0 
26.1 

24.1 
10.4 
25.1 
21.9 

VARiETY *** DENSITY *** V X 0 n.5. 

rEA"S ~ SEED Y laD ~ SIX 51 TES 

SEED YlEUJ 

VARIETY SEED OEJ-SI TY , SEEOS/FT. 
4.5 9.0 13.5 MEAN 

CENTLRY 12.7 18.1 24.7 18.5 
I'£B5OY 3.8 6.9 0.9 5.9 

5T1N:: 2920 14.2 22.9 27.1 21.3 
~ 10.2 10.0 19.6 lS.3 

VARIETY *** DEl'SHY *** V X 0 n.5. SHE *** 

26.26 



Table 15. (Cant) FIVE SITES VARIETY X SEED DENSITY 

THIRD Q-l.~lS ~()(E 

VARIETY 

CENTLRY 
I'EBSOY 

STirt 29ZO 
/"EAN 

SEED DENSiTY, 5EED5/FT. 
4.S 9.0 13.S MEAN 

3.53 
4.70 
3.22 
3.62 

3.17 
4.33 
2.S1 
3.34 

2.60 
4.26 
2.3CI 
3.14 

3.17 
4.43 
2.70 
3.43 

VARiETY *** DENSiTY ** V X 0 N.S. SITE *** 

VARIETY 

STlrt 

SEED YIELD 

CENTLRY 
t\EB5OY 
Z9ZO 
MEAN 

SEED DENSITY, SEEDS/FT. 
4.5 9.0 13.5 MEAN 

11.S 
2.3 

12.6 
B.B 

16.B 
5.1 

22.4 
14.7 

24.0 
7.7 

26.9 
19.5 

17.4 
5.0 

20.6 
14.4 

VARiETY *** DENSITY *** V X 0 n.s. SITE *** 

26.27 



EFFECT OF ETRIDlAZOL OR IRRIGATED CORN YIELDS 

C. A. Shapiro and A. D. Flowerday 

Objective: Determine the effect of the nitrification inhibitor, etridiazol, on 
corn yields and the optimum combination of etridiazol rate and nitrogen 
rate. Determine if etridiazol was more effective with any particular 
nitrogen carrier. 

Procedure: Pre-plant etridiazol applications were applied with rates of UAN 
solutions, urea and anhydrous ammonia. Yields were collected. All experi­
ments were conducted on a Sharpsburg silty clay loam (Mead, Ne). 

Experimental Results: Varied nitrogen rates, nitrogen carriers and etridiazol 
rates make combination of years difficult (Table 1). Overall effect of 
using a nitrification inhibitor was minimal. In three years (1977, 1978, 
1981) nitrogen application increased yields. Etridiazol increased yields 
in 1981 in an experiment with anhydrous ammonia. Nitrogen carriers were 
combined in Table 1 since there were no significant differences among 
nitrogen carriers. Rainfall and climate combined produced an environment 
that did not promote rapid leaching or denitrification of nitrogen. In 
highly fertile soils where little nitrogen additions are needed, a 
nitrification inhibitor has little potential for increasing yields when 
spring app lied. 

Table 1. Effect of Etridizol and Nitrogen rate on Corn Grain Yield. Mead, NE. 

19771 19781 19792 19813 19814 

Nitrogen Etridiazol, Etridiazol, Etridiazo I, 
rate lbs/Acre lbs/Acre lbs/Acre 

0 .5 1.0 0 .5 1.0 0 .25 .50 0 .37 .50 0 .37 .50 

Ibs/Acre -----------------------------------bu/A-----------------------------------

0 77 150 167 140 

40 167 173 185 137 

80 93 92 96 168 168 175 136 

120 91 96 101 185 192 188 141 

160 95 88 186 187 174 
ANOVA 

Nitrogen ch vs. otherS ch VS. others5 
nitrogen linear5 

Etridiazol NS NS 

IN' U 2 ~trogen as rea 
3Means of Urea and Solution N 
4Means of Solution N and Anhydrous Ammonia 
Nitrogen as Anhydro~s Ammonia 

5Significant effect at 5% level 

27.1 

168 

143 138 

145 135 145 150 134 162 166 180 

138 131 

154 146 152 153 157 167 

NS ch VS. others5 NS 
I 

NS NS Etridiazol' 
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