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SUMMARY

Four hundred samples of wheat grain were collected from the major
wheat-growing areas in Britain in 1992 by the Home-Grown Cereals
Authority. Total S concentrations in these ranged from 0.054% to 0.209%,
with a mean of 0.143%. The range of the N:S ratio in the grain was 13.2-
29.6, with a mean of 15.8. Comparison of the results of 1992 with those of
1982 showed a significant decline in the S status of British wheat during the
10 year period. None of the samples in 1982 was found to be S-deficient,
whereas in 1992 7% of the samples had a total S concentration smaller than
the critical value (0.12%), and 10% of the samples had a N:S ratio greater
than the critical value (17.0). Grain from Scotland contained the least S,
whereas above-average S concentrations occurred mainly in grain from central
England. Bread-making varieties generally had greater N and S
concentrations than other varieties. The relationships between grain S
concentration and measurements of bread-making quality were not very
strong, probably because none of the grainm samples of the bread-making
varieties were deficient in S, although it is thought that the S deficiency in
some samples of non-bread-making varieties may have contributed to the very
small protein concentrations in the grain.

INTRODUCTION

Sulphur (S) is an essential nutrient for plant growth and development. Sulphur
deficiency in wheat not only reduces grain yield (Byers & Bolton, 1979; Randall, Spencer
& Freney, 1981), but also seriously affects bread-making quality of flour (Moss, Wrigley,
Macrithie & Randall, 1981; Moss, Randall & Wrigley, 1983; Byers, Franklin & Smith,
1987a), because disulphide bonds formed from the sulphydryl groups of cysteine are
essential for viscoelasticity of the dough (Frater, Hird, Moss & Yates, 1960; Wall, 1971).
Grain with small concentrations of S results in dough with decreased extensibility, and this
results in reduced loaf volume (Moss ef al., 1981; 1983; Byers et al., 1987a).

During recent years there has been growing concern about the possibility of S
deficiency in arable crops in the UK, since the inputs of S from the atmosphere and
fertilisers have declined considerably (Syers, Skinner & Curtin, 1987). Significant responses
to applications of S fertilisers have been reported repeatedly in winter oilseed rape (Withers,
1989; Zhao, Syers, Evans & Bilsborrow, 1991; McGrath, 1992), and less frequently in
cereals which have smaller S requirements (Scott, Dyson, Ross & Sharp, 1984). Results of
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Table 1 Mean N and S concentrations and N:S ratios for the 28 wheat varieties in the 1992 survey

Variety Number of samples N% S% N:S

Mercia 57 2.477 0.158 15.8
Hereward 33 2.375 0.146 16.3
Soissons 5 2.314 0.142 16.3
Tonic 4 2.759 0.170 16.3
Estica 3 2.258 0.136 16.6
Urban 3 2.332 0.145 16.1
Avalon 3 2.333 0.149 15.6
Carolus 2 2.662 0.159 16.8
Canon 2 2.632 0.156 16.9
Axona 2 2.387 0.160 15.0
Camp Remy 2 2.265 0.140 16.2
Futur 1 2.611 0.150 17.4
Baldus 1 2.060 0.130 15.8
Talon 1 2.672 0.162 16.5
Mean 2.438 0.153 15.9

Other varieties

Riband 108 2.074 0.134 15.6
Beaver 52 2.264 0.142 16.0
Haven 40 2.153 0.139 15.4
Apollo 25 2.166 0.140 15.6
Slejpner 17 2.263 0.148 154
Galahad i 2.206 0.140 15.7
Hormnet 3 2,122 0.127 16.8
Tara 2 2.101 0.127 16.6
Norman 2 1.796 0.108 16.8
Admiral 2 2.112 0.126 16.7
Longbow 1 1.673 0.122 13.7
Wasp 1 2.162 0.144 15.0
Virtue 1 2.387 0.156 15.3
Soleil 1 2.407 0.148 16.3
Mean 2.149 0.138 15.6
F ratio 7.55 5.61 1.02°
p< 0.001 0.001 0.435

" Log-normalised prior to ANOVA
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Fig. 1. Changes in the frequency distributions of grain N (@), S (b) and N:S ratio (¢)
during the 10 year period.
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(Axford, McDermott, & Redman, 1979). SDS volume correlated with N% better than
with S%. The relationship between total S and SDS value can be seen in Fig. 3.
Generally grain with a total S less than 0.12% tended to have low SDS values, although
to what extent this is caused by a shortage of S is still uncertain, because other factors
such as variety and grain protein content are also involved. The relationship did not
improve when only bread-making varieties were comsidered, mainly because these
varieties contained greater than 0.12% total S. The correlations between N and S
concentrations and Hagberg Falling Number were generally poor.

Table 2. Correlation coefficients between N%, S% and Falling Number and SDS volume

Falling number SDS volume
N% 0.300 0.509
S% 0.308 0.407

90

SDS volume

20/

A_~- L L 1 i L 1 [l ] ]
<

004 006 008 010 012 044 016 018 020 022
Sulphur (%)

Fig. 3. Relationship between grain S concentration and SDS sedimentation volume

Loaf volume is the most objective measurement of bread-making performance of
flour. The relationship between grain S concentration and CBP loaf volume for bread-
making varieties is shown in Fig. 4. The bread-making quality of the various varieties
under test differed significantly and since none of these particular grain samples were
classified as S-deficient, it is not surprising that the relationship between loaf volume
and grain S concentration was weak, but statistically significant (P<0.01)in a nonlinear
regression. However, even within samples of a single variety grain S concentration and
protein content did not seem to correlate well with loaf volume in the present study,
suggesting that bread-making performance is controlled by complex mechanisms.
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