
Introduction
This Maize Update is based on Update 16 of the same name. It has 
been revised to take into account fertiliser costs and maize prices 
as of May 2018.

New Zealand maize growers apply fertiliser using a wide range of 
timing and placement strategies. Some growers apply all of the 
season’s fertiliser in a single pass prior to planting, others side-
dress a large proportion of the total fertiliser supply as late as mid-
December. In addition, the method of fertiliser placement varies 
from broadcasting and incorporation through to more precise 
banded placement of fertiliser. 

The combination of timing and placement of fertiliser that 
maximises yield and profit is not always clear, so the strategy used 
is frequently dictated by the overall production system, which is 
partly determined by the fertiliser application equipment available.

This study compared a range of timings and methods of fertiliser 
N placement, with a view to providing growers with a basis for 
making short term decisions about fertiliser application and longer-
term decisions about application equipment.

Key points

• There was no significant effect of 
timing or placement of N fertiliser 
on maize grain yield, grain quality 
or crop biomass for a maize 
crop grown under average field 
conditions.

• However, a single application does 
increase the risk of N losses to 
the environment through leaching, 
denitrification and volatilisation if 
weather conditions are adverse 
during the growing season. 
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Effect of timing and placement of nitrogen 
fertiliser on maize yield

Methods
The trial was on an irrigated Mangateretere silt loam of 0.6 m depth, overlying a clay subsoil, near Hastings. Mean 
soil test values at planting were: available (mineralisable) N 68 kg/ha; Olsen P 25 g/ml; K 1.4 meq/100g (MAF 23); 
Ca 12; Mg 2.1; Na 0.1; pH 6.2.

Maize was planted on 20 October at 89,000 seeds/ha with 100 kg P/ha (as superphosphate) banded. 

The economic optimum rate of nitrogen fertiliser (200 kg N/ha) was determined using an early version of AmaizeN 
and the following rates of N fertiliser were applied as urea at different timings and placements:

1. nil N fertiliser
2.  200 kg broadcast
3.  200 kg banded at planting
4. 100 kg broadcast + 100 kg banded at planting
5. 100 kg band at planting + 100 kg side-dress in November
6. 100 kg band at planting + 100 kg side-dress in December
7.  50 kg band at planting + 150 kg side-dress in December
8.  67 kg broadcast + 67 kg band at planting + 67 kg side-dress in December

The crop was at the V4 stage for the mid-November application and at the V9 stage for the mid-December application. 
All broadcast treatments were incorporated before planting.



Results were calculated using three equations:

The Harvest Index (HI), a measure of the efficiency with which a crop converts biomass to yield, was calculated: 
 Harvest Index (%) = Grain dry matter yield (kg/ha) / Total crop dry matter yield (kg/ha)

The Agronomic Efficiency (AE), a measure of the efficiency with which a crop converts fertiliser N into grain yield (kg 
of grain per kg of fertiliser), was calculated by:
 Agronomic Efficiency (kg/kg)=Increased grain yield with fertiliser (kg/ha) / fertiliser applied (kg/ha)

Economic Efficiency is the product of agronomic efficiency, i.e. the price of grain / the cost of fertiliser.
 Ecoonomic Efficiency (kg/kg)=Increased grain value ($) / increasedfertiliser cost ($)

Results
There was no significant effect of timing or method of N application on grain yield (Table 1). For all treatments, 
the application of 200 kg N/ha significantly increased grain yield compared with the nil N control. Part of the yield 
response was due to an increased number of kernels per ear. Kernel numbers did not differ between treatments 
where N was applied.

Grain moisture content (%) was not affected by any treatment. The type of N fertiliser or its timing and placement did 
not significantly affect bulk density of grain. However grain bulk density (test weight) was increased by the addition 
of N (Table 1). Crop dry matter (DM) increased with the application of 200 kg N/ha, although there was no effect of 
either timing or placement of N (Table 1). Harvest index for treatments 5, 7 and 8 was significantly greater than the 
nil N control (Table 1).

Agronomic Efficiency varied from a minimum of 28 kg/kg (treatment 7) to a maximum of 32 kg/kg (treatment 6) (Table 
1). This corresponded with an Economic Efficiency of between 8.9 and 10.2 $/$.

Discussion
There was no significant effect of timing or placement of N fertiliser on maize grain yield, grain quality or crop 
biomass. The results may have differed for a soil type or season that was conducive to significant losses (leaching 
etc.) of applied N.

This negligible impact of timing and placement of N fertiliser may have occurred for a number of reasons:

• Every treatment received 200 kg N/ha of fertiliser before the period of maximum crop N demand (stem elongation). 
If the split N application had been delayed until after stem elongation, a short-term nitrogen deficiency may have 
occurred.

• All treatments received a minimum of 50 kg N/ha at planting. In the period to 60 days after planting sowing (DAS) 
a typical NZ maize crop has a potential DM of about 0.7 t/ha and requires 25-35 kg N/ha. Thus at the time of the 
latest N application (60 DAS, mid-December) the crop had only used up to 70% of the supply of fertiliser N. N 
may have limited crop growth if no starter N was applied.

• Fertiliser losses appear to have been minimal, as evidenced by the high (30 kg/kg) Agronomic Efficiency of N use. 
Provided that short term N deficiencies are avoided, the main benefit of split fertiliser applications is the reduced 
amount of fertiliser which can be lost when heavy rainfall causes leaching or denitrification, or when volatilisation 
is severe. 

It is often thought that fertiliser banded by the maize planter “down-the-spout” is more efficient than broadcast 
fertiliser, largely because it is concentrated near the crop root system and can more effectively supply nutrients to the 
developing roots of young plants. Banding is usually of most benefit in soils with poor nutrient status and for fertilisers 
which bind to soil particles (e.g. phosphate).

The lack of response to N placement may have occurred because: (a) the soil available N was sufficient to overcome 
short term deficiencies caused by placement away from plant roots; and (b) fertiliser N is relatively mobile in the soil 
profile. Adequate soil moisture meant that roots developed in the upper soil profile where broadcast fertiliser was 
present. This may not have occurred in drought-affected crops.

The Agronomic Efficiency of N was in the middle to upper range for maize. The general soil conditions were similar 
to those experienced in many commercial crops, and the level of soil nitrogen was very similar to the average value 
found in commercial maize plots (73 kg N/ha). The economic optimum quantity of N for this combination of hybrid, 
planting time and soil test was applied and a significant yield response occurred. Thus the results from this trial are 
representative of many commercial cropping situations.
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The Economic Efficiency of N application did not vary widely between treatments. Therefore the cheapest method 
of N application is likely to prove the most profitable, given similar conditions (minimal N losses and adequate water). 
Broadcasting is likely to be the cheapest method of N application, although the relative cost of side-dressing is 
reduced by the fact that part of its costs can be shared with weeding operations in some crop production systems.

In normal conditions (minimal N loss and adequate soil moisture) the amount of fertiliser applied to maize is more 
important than the method or time of application.

Table 1. Effect of timing and placement of N application on yield and yield components for maize hybrid P3730.

No. Applied nitrogen Grain yield 
(t/ha @ 14% 

moisture)

Crop dry 
matter 

(t DM/ha)

Harvest 
index
(%)

Agronomic 
efficiency

(kg/kg)

Economic 
efficiency

($/$)

Grain bulk 
density
(kg/hl)

1 nil 8.3 15.2 53 - - 67.6
2 200 kg/ha broadcast 14.4 26.5 54 31 9.7 71.0
3 200 kg/ha banded at planting 14.4 27.2 53 31 9.7 71.9
4 100 kg/ha broadcast + 

100 kg/ha banded at planting
14.4 26.9 54 31 9.7 72.5

5 100 kg/ha banded + 
100 kg/ha side-dressed in 

November

14.6 25.9 56 32 10.0 73.3

6 100 kg/ha banded + 
100 kg/ha side-dressed in 

December

14.7 26.9 55 32 10.2 72.5

7 50 kg/ha banded + 
150 kg/ha side-dressed in 

December

13.9 24.6 57 28 8.9 73.5

8 67 kg/ha broadcast + 
67 kg/ha banded at planting + 

67 kg/ha side-dressed in 
December

14.3 25.7 56 30 9.5 73.6

LSD (0.05) 1.4 2.9 2 - - 2.6
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