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EXECUTIVE SUMMARY
Trials were carried out on two farms in Huron County to examine the relative merits of
splitting the timing of the application of nitrogen fertilizer between planting and sidedress
applications. Current findings have been that in southwestern Ontario sidedress
applications of nitrogen have a yield advantage over preplant applications. Thus more
nitrogen must be applied if the total season application is applied on or before the date of
planting, relative to where a large portion of the nitrogen is applied later in the season,
closer to the time of consumption by corn.
The experiments involved applications of 0, 20 and 40% of the seasonal application of
nitrogen at the time of planting, with the remainder of the nitrogen sidedressed. Trials were
carried out in each of a no-till and ridge-till system.
There was no evidence from these trials to support the practice of splitting nitrogen
applications or for the application of the entire season's nitrogen at sidedressing. However,
in light of this study having been limited to one year's data collection, further testing may
be warranted to more thoroughly examine the relationship of nitrogen timing and crop
nutrition and grain yields.
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1.

INTRODUCTION

The Technology and Development (TED) subprogram of SWEEP was established to
facilitate the evaluation of existing technologies and the adaptation of these or new
technologies for soil conservation purposes.
An important objective of TED is the involvement of the farming community in the process
of developing and refining technologies and systems. In Huron county there has been
interest expressed by farmers in more efficient use of nitrogen on corn, and also, on
soybeans in small amounts early in the season when it may compensate for a lag in nodule
development.
The concept of splitting the nitrogen application for corn represents a fine tuning of the
production system. It has been well established in other research in Ontario that more
nitrogen must be applied if the total season rate is applied on or before the date of planting,
than in situations where a large portion of the nitrogen is applied as a sidedressing later in
the season, closer to the time of consumption.
Publication 296 (OMAF, 1988) states that in southwestern Ontario sidedress applications
have shown a slight yield advantage over preplant applications. Farmers have concern that
nitrogen applications are needed early in the season to get corn off to a good start, and that
nitrogen may help in overcoming any phytotoxic effects of crop residues in conservation
tillage.
In the interest of alleviating the risk of phosphorus contamination of the environment or
because less phosphorus is needed as the result of existing high levels of soil-P, a
producer may reduce the quantity of starter fertilizer he applies. In this situation less
nitrogen can be added as starter. Additional nitrogen might then need to be applied
separately in the fertilizer band at planting time. The producer recognizes that a split
application might be conveniently and cheaply applied by incorporating a portion of the
nitrogen requirement at that time. The farmer needs to know the optimum amount of
nitrogen to be used early in the season.

2. OBJECTIVE
The experiments involving split nitrogen applications to corn test the effect of three
proportions of nitrogen applied at planting time. The study intends to determine the
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probable optimum quantity of nitrogen to be applied in advance of the sidedress
application.

3. METHODS
3.1

Site Description

Trials were located on two farms in Huron County. One farm was in Hullett Twp. on a
Listowel silt loam. The farm had been in no tillage crop production for 5 years. The previous
crop was corn. A second farm was in Goderich Twp. on a field with Perth clay loam and
Listowel loam soils. The farm had been in ridge-till crop production for 3 years. The
previous crop was soybeans.
3.2

Treatment Application

A portion of the nitrogen fertilizer input was applied in the fertilizer band at planting. The
overall rate of nitrogen was that recommended by OMAF, 160 kg N/ha, of which three
rates, 0, 30, and 60 kg N/ha were applied on the starter fertilizer band. The band was 28%
N which was dispensed through an adjusted squeeze pump and multiple tubes to
accommodate rates and planting rows. At sidedressing the remaining quota of nitrogen
fertilizer was applied conventionally.
Corn (Pioneer 3790) was seeded at 68,400 seeds per hectare (27,700 seeds acre-1) on
May 12, 1988 at the no-till site and on May 6, 1988 at the ridge till site. The sidedress
application was carried out on July 8, 1988 for the no-till and at the time of ridge cultivation
(June 4, 1988) on the ridge till site.
3.3 Biotic Measurements
Leaf samples consisting of the ear node leaf from 10 plants within each plot were taken
from plants with most recently emerged silks when 50% of the population had silked.
Samples were dried at 80º C. Ear leaf samples were analyzed for nitrogen content
whichwas used as an indicator of the corn plant's nutrition (Keeney and Nelson, 1982).
Yield measurements were taken on the full planter width using the farmer's combine on
both sites.
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3.4 Experimental Design and Statistical Analysis
The experiment was set up as a randomized complete block with four replications. Analysis
of variance was carried out and significant effects were examined (Steel and Torrie, 1980).
Significance was at p< 0.05.

4. RESULTS AND DISCUSSION
4.1

Ear Leaf Nitrogen

The overall analysis of variance revealed a marginally significant (p=0.054) interaction ofthe
tillage methods and the nitrogen application methods (Appendix A).
Examination of the effects of nitrogen applications at each site showed that in no-till the
30/130 split nitrogen application resulted in significantly lower ear leaf nitrogen (2.28%
N)than the other two methods of application (avg. 2.4% N). In the ridge till, however, the
30/130 split nitrogen resulted in the highest levels of ear leaf nitrogen. This was significantly
greater than the complete sidedress application.
All ear-leaf nitrogen levels in both the zero and ridge tillage were slightly below the 2.5%
critical concentration (OMAF, 1988). This means that all corn, regardless of nitrogen
application timing and tillage method used, might be expected to experience yield
lossesdue to nitrogen deficiency. It is assumed that the deficiency relates to the conditions
of 1988 in which this part of Ontario received less than normal rainfall.
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Table 1: Effects of Tillage and Nitrogen Applications on Corn Ear Leaf Nitrogen.
Tillage

Nitrogen Level

Ear Leaf Nitrogen (%)

No-Till

0/160
30/130
60/100

2.40
2.20
2.38

Ridge-Till

0/160
30/130
60/100

2.27
2.37
2.31

4.2 Grain Yield
Overall analysis of variance revealed no effect of the nitrogen treatments and no interaction
of the timing of the nitrogen application and the tillage method (Appendix B). Corn grain
yields were marginally lower (p=0.096) on the no-till (6.88 t/ha) than on the ridge-till (7.11
t/ha) site.
Overall grain yields were 7.0 t/ha and no yield advantages or disadvantages emerged from
splitting the application of nitrogen.
Table 2: Effects of Tillage and Nitrogen Applications on Corn Grain Yields.
Tillage
No-Till

Nitrogen Level
0/160
30/130
60/100

Grain Yield t/ha (bu/ac)
6.60 (105.3)
7.00 (111.6)
7.04 (112.3)
6.88 (109.7)

0/160
30/130
60/100

7.07 (112.7)
7.16 (114.1)
7.09 (113.1)

Mean
Ridge-Till

Mean

7.11 (113.3)
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5. GENERAL DISCUSSION
On the basis of the limited data provided by the trials carried out on two sites and for one
growing season and calendar year, no evidence can be produced to support the practice
of splitting nitrogen applications or for applying nitrogen entirely sidedressed. Further
testing in this direction is warranted to evaluate the merits of applying a portion of the
season's nitrogen at planting.

5

6. REFERENCES
Keeney, D.R., and D.W. Nelson. 1982. Nitrogen - Inorganic forms. Ch. 33 In: Methods of
Soil Analysis. Part 2 - Chemical and Microbiological Properties.Second Edition. A.L.
Page, R.H. Miller, and D.R. Keeney (eds.). ASA, SSSA, Madison, Wisc.
Ontario Ministry of Agriculture and Food. 1988. 1989-1990 Field Crop
Recommendations. Publication 296. Queen's Printer for Ontario, 1988.
Steel, R.G.D., and J.H. Torrie, 1980. Principles and Procedures of Statistics, A Biometrical
Approach. Second Edition. McGraw-Hill, Toronto.

6

APPENDIX A: Analysis of Variance, Percent Ear Leaf Nitrogen
Source

df

MS

F

P

Tillage
Nitrogen
Tillage x Nitrogen
Error

1
2
2
18

0.009
0.001
0.025
0.007

1.277
0.158
3.438

0.273
0.855
0.054

APPENDIX B: Analysis of Variance, Corn Grain Yield
Source

df

MS

F

P

Tillage
Nitrogen
Tillage x Nitrogen
Error

1
2
2
18

76.062
38.389
23.661
24.727

3.076
1.553
0.957

0.096
0.239
0.403
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