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Effect of late nitrogen on the yield and quality

of spring sown ‘Rongotea’ wheat

J. P. MILLNER!
J. M. McEWAN?
I. VALENTINE!

IPlant Science Department
Massey University
Palmerston North, New Zealand

ZNew Zealand Institute for Crop and Food
Research Limited

Private Bag

Palmerston North, New Zealand

Abstract Three experiments were conducted at
different sites in the Manawatu, New Zealand, to
investigate the effects of late nitrogen (N) on the
yield and baking quality of ‘Rongotea’ wheat. Four
rates of N were applied: 0, 20, 40, and 80 kg N/ha
applied at Feekes’ Growth Stage 9. Late Nincreased
grain yield at two sites. Yield responses resulted
from an increase in ears/m? at one site and grain
weight at the other. Grain protein % was increased
by late N at all sites. Mechanical Dough
Development (MDD} bake score, sodium dodecyl
sulphate (SDS) sedimentation volume, water
absorption, and optimum work input were all
positively correlated with grain protein. The
regression of SDS sedimentation volume on grain
protein % was calculated for each site individuaily
and also with data from all sites pooled. There were
differences between the regressions from individual
sites and the pooled regression indicating that site
influenced the relationship between baking quality
and grain protein %.
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INTRODUCTION

New Zealand milling wheat is competing against
imported wheat of high quality, with both price and
quality standards set by wheat on the world market
(Gray 1989). Manawatu wheat growers are required
to produce wheat which meets minimum quality
standards, quality being defined by an indexing
system based on cultivar and protein % (Anon.
1992). Protein is the most important constituent of
wheat affecting its baking quality (Moss 1981).
Although the relationship between protein % and
baking quality is imprecise (Wilson 1990) protein
% is used as a convenient measure of quality in
milling wheat. Consequently, growers are rewarded
for producing wheat of high protein content despite
claims that grain protein % is an unreliable predictor
of baking quality (Mitchell & Casutt 1983).
Environmental factors associated with site/location
are known to influence the relationship between
grainprotein and baking quality (Stevenson 1987a).

In New Zealand, baking quality is measured by
the mechanical dough development (MDD) bake
score (Cawley 1979). It scores loaves according to
loaf volume and crumb texture. Optimum dough
work input and water absorption are also measured
and reported with the MDD bake test. Because of
the expense and relatively large sample size required
for assessing wheat quality from commercial bake
tests, many small tests have been developed. One of
these, the sodium dodecyl sulphate (SDS)
sedimentation test, was assessed as a measure of
baking quality in this study. It is a small repeatable
test used for measuring protein quality (Griffin
1983a). It has been found to be independent of
sprout damage and highly correlated with bake
score (Griffin 1983b).

The application of nitrogen (N) fertiliser can
increase both grain yield and grain protein % in
milling wheat (Martin et al. 1989). Applications
made early in the crops’ development have a greater
effect on yield than protein whereas applications
made after the main yield determining growth stages






