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RESPONSE TO NITROGEN FERTILISERS OF WHEAT, OATS
AND BARLEY IN WESTERN AUSTRALIA

by M. G:. Mason and R. N. Glencross

SUMMARY

The response to nitrogen fertilisers of wheat, oats and barley were compared in
18 field trials which included all three crops and in eight other trials where two of
the crops were included. These trials were mainly sited in areas normally receiving
more than 450 mm average annual rainfall.

Response curves were fitted to each set of data and then averaged to give
overall response curves for each crop. There was little difference between the
crops in absolute or percentage response to nitrogen fertiliser but the nitrogen
fertiliser rate required for maximum yield was highest for wheat and lowest for
oats (wheat 99 kgha-!, barley 84 kgha-! and oats 75 kgha!). This was largely due
to the longer and lower shape of the response curve for wheat and optimum
economic rates would depend on the monetary return for each crop.
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Figure 1.—South West of Western Australia showing trial sites and location towns relevant to this
report.
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INTRODUCTION

Wheat, oats and barley are important crops
in Western Australia, and often give profitable
responses to fertiliser nitrogen (Mason 1975).
In spite of this, no detailed investigation has
been made in W.A. of the comparative
responsiveness of each crop to nitrogen
applications. For accurate recommendations it
is necessary to have an estimate of the
response curves for each crop because, if the
shapes of the response curves for the crops

differ, optimum rates of application of
nitrogen for each crop will also differ. The
optimum rate of application will then depend
on the price received for each crop.

This paper reviews the results of trials
comparing response to nitrogen fertiliser by
all three crops, or any two, in the same trial.
The investigation involved 29 trials over nine
seasons.

EXPERIMENTAL DETAILS

Details of soil types, sowing dates, crop
varieties, site histories, basal fertiliser
treatments, source of nitrogen fertiliser and
timing of nitrogen applications are shown in
Table 1. All trials except six had three
replications. The exceptions were four
replications at Popanyinning (1961 and 1962)
and Gibson (E.D.R.S. 1961), and two
replications at Gibson (1961) and Mount
Barker (1977). Rainfall figures for the sites are
set out in Table 2 and Figure 1 shows the
locations of trial sites.

RESULTS AND

Quadratic curves, or in a few cases straight
lines, were fitted to each crop response in each
trial (Table 3). The responses for the >450 mm
rainfall areas were then combined to give
several sets of average response curves set out
in Table 4 and Figure 2, together with
maximum yield increases, percentage yield
increases and rates of nitrogen fertiliser
required to give maximum yield.

The absolute yield increases for all three
crops were not very different being 389-454
kgha-! when all three crops were compared
together and 383-566 kgha~! for all trials.
Barley tended to give the largest increase. The
increase with oats was slightly higher than
with wheat for the 18 trials, but the position
was reversed when the extra four trials were
included. Percentage yield increases were
similar for the three crops except where the
extra four trials were included in the
comparison between wheat and oats. In this
comparison the response was greater for
wheat than for oats.

The nitrogen fertiliser rate required to give
maximum yield was highest for wheat and
lowest for oats.

Trials from 1971-1977 had randomised
block designs but in the 1967 and 1968 trials
the different crops were each grown in a
separate block. Earlier trials had split block
design.

In 18 of the 29 trials all three crops were

_grown in the more than 450 mm rainfall areas.

Other trials in these areas included four
comparisons between wheat and oats, three of
wheat and barley, and one of oats and barley.

DISCUSSION

This order is also the same order as the
monetary value per unit of crop but the
response curve for wheat was longer and
flatter than that for either oats or barley,
(Figure 2). This has an effect on determination
of optimum economic rates so that the
optimum economic rates for each of the crops,
assuming returns of $85, $55 and $65 per
tonne for wheat, oats and barley and nitrogen
fertiliser at $400 per tonne N, (prices current
at the time of writing), were 40, 25 and 36
kgNha!,

Although most trials were in areas of
greater than 450 mm average annual rainfall,
exceptions were Beverley and Newdegate (350-
450 mim) and Merredin (282 mm).

These results suggest that the three crops
are not greatly different in  their
responsiveness to nitrogen. Although there are
some differences in rates of nitrogen fertiliser
needed to obtain maximum yield, the rates to
be used in practice will be determined mainly
by the monetary return received for each crop.
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Table 2.—Rainfall at centres near 26 trial sites during the trial year, and fong term averages.

Season of Trial

Long Term Averages

Site and Year May-October Year May-October Year
{(mm) {mm) (mm) {(mm)
Popanyinning 1961 327 447 371 461
Popanyinning 1962 427 463 371 461
West Arthur 1961 370 494 388 492
Darkan 1961 483 638 480 583
Mayanup 1961 632 814 532 697
Gibson 1961 259 531 321 477
Nabawa 1967 334 373 381 449
Gibson 1967 289 398 321 477
Beverley 1968 331 434 303 384
Cranbrook 1968 381 523 380 515
Duranillin 1968 466 623 421 564
Gibson 1968 497 791 321 477
Duranillin 1971 411 621 421 564
Merredin 1972 172 205 196 282
Newdegate 1972 204 241 261 393
Mt Barker 1972 409 497 449 622
Beverley 1973 347 3856 303 384
Mt Barker 1973 518 692 449 622
Woogenellup 1974 318 466 383 526
Tenderden 1977 427 506 478 665
North Dinninup 1977 497 578 493 610
Mt Howick 1977 298 376 360 511
Gibson 1977 326 402 321 477
Boxwood Hills 1977 633 775 N/A N/A
Mt Barker 1977 546 667 449 622
Wongamine 1977 326 347 449 541

N/A = Not available.
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Table 4.—Average response curves for nitrogen fertiliser response of wheat, oats and barley, together with
maximum absolute and percentage yield increases, and rates of nitrogen fertiliser required for
maximum yields.

Maximum Rate 9f N
No. of trials C C yield IN\C(IIF%_A?SE to give

Averaged rop urve increase o maximum
i % yield

(kgha=1) (kgha-1)
18 Wheat |Y=14424 + 7.89N — 0.04 N? 389 27 99
Oats Y=1727.8 + 10.9 N — 0.073N? 407 24 75
Barley |Y=1756.8 + 10.87 N — 0.065N? 454 26 84
*22 Wheat |[Y=15665 + 7.52N — 0.025N? 566 36 150
Oats Y=1736 + 10.93 N — 0.078N? 383 22 70
*21 Wheat |Y=1503.8 + 941N — 0.52N? 426 28 90
Barley |[Y=1786 + 12.34 N — 0.081N? 470 26 76
19 Oats Y =1669.5 + 11.68 N — 0.074N? 453 27 78
Barley |Y=16954 + 11.96 N — 0.067N? 534 31 89

*These include the 18 trials involving all three crops.
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