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ABSTRACT

Sulphur, one of the macro-nutrients that is required by plants, has attracted wide

interest because it influences the production of glucosinolates and their

breakdown products. It has been found that lower levels of soil sulphur result in
reduced glucosinolate production rn B. napus and B. campesrr¡s. However, in the

case of Brussels sprouts (8. oleracea vaÍ. genvnifera), this association remained

unclea¡.

This project investigated the effect of applying different levels of soil sulphur on

the concentration of free thiocyanates, total thiocyanates, total glucosinolates,

and some individual glucosinolates, of Brussels sprouts grown in the glasshouse

and in the field. The effect of soil sulphur levels on the bitterness of this

vegetable was assessed by sensory tests, and the relationship between soil

sulphur levels and insect preference was also investigated.

The buds produced by Brussels sprouts grown in the glasshouse with a standa¡d

nutrient mixnue supplemented by different levels of sulphur were considerably

smaller than ma¡ketable-sized. A small improvement in size was noted when the

levels of sulphur and nitrogen were increased, but the problem of growing

Brussels sprouts in pots and producing acceptable-sized buds has not been

resolved. Despite bud size being small, strong responses to sulphur were

observed for leaf colou¡, leaf number, bud yield, and thiocyanate concentration of
glasshouse-gro,wn Brussels sprouts up to the highest level of sulphur applied.

There was a significant preference of the aphid, Brevicoryne brassicae, to

reproduce on plants which were receiving the highest sulphur levels. Infestation

with aphids for one month decreased the concentration of total thiocyanates and

total glucosinolates compared to control plants receiving the same amount of
sulphur. In conEast, there was an increase in the concenüation of free

ttriocyanates in the leaves of infested plants treated with the highest levels of
sulphur, suggesting that myrosinase activity was increased in the presence of
aphids.

The number of eggs of Pierís rapae on the leaves of Brussels sprouts was

significantly increased as the level of soil sulphur was increased. The effect was

greatest for cv. Roger indicating that cultiva¡ is a significant factor.

Glucobrassicin was found to be the most important glucosinolate for oviposition

of this butterfly.

It was found that the concentration of free thiocyanates, total thiocyanates, and

total glucosinolates in buds from plants grown in the field increased from the first
to the thi¡d harvest. This suggests that as the plant mature, there is : (a) a large

increase in the uptake of soil sulphur, (b) an increase in the rate of metabolic
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pathways involving sulphur, (c) r switch of metabolism from protein to
glucosinolate synthesis, (d) combination of (a), (b)' and (c).

Results from the field experiment showed that ttre application of KzSO4 at râtes

between 0 and 300 kg/ha had no significant effect on the concentratíons of free

thiocyanates, total thiocyanates, total glucosinolates, and the major individual
glucosinolates, progoitrin, sinigrin, gluconapin, ffid glucobrassicin in the buds of
Brussels sprouts. However, the concentrations rwere significantly affected by

cultiva¡ and/or site, and/or interactions between these two factors.

Bud yield increased between application rates of 0 and 300 kglha of KzSO¿, but

only by ll7o. The general lack of an effect of applied KzSO¿ in the field trial
appeared to be due to a release of sulphur from organic mater, since the amount

of SO.-S in the controls at the end of the experiment was greater than the level

prior to ttre start of the experiment.

Although there was no significant effect of KzSO¿ on the sulphur containing

compounds measured in field-grown Brussels sprouts, it was found that the

bitterness of the sprouts was significantly influenced by the level of KzSO¿

applied. Buds from plants treated with the highest level of KzSO¿ were judged

-õt" bitter than those from controls which received no KzSO¿. It is concluded

that other compounds, not identified in this research progfam, are primarily
responsible for the bitter flavour of Brussels sprouts.
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levels of sulphur aPPlied

Figure 7.3 The concentration of free thiocyanates in the leaves of tlvo

cultivars of Brussels sprouts in relation to different levels of

sulphur applied

Figure 7.4 The concentration of total thiocyanates in the leaves ot

Brussels sprouts in relation to different levels of sulphur

applied

Figure 7.5. The concentration of total thiocyanates in the leaves of two

cultivars of Brussels sprouts in relation to different levels of
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Figure 7.6. The concentration of total glucosinolates in the leaves of two

cultivars of Brussels sprouts in relation to different levels of

sulphur applied ..'

Figure 7.7. A typical chromatogram of desulphoglucosinolates from the

leaves of Brussels sProuts

Figure 7.8. The concentration of sinigrin in the leaves of Brussels sprouts

in relation to different levels of sulphur applied

Figure 7.9. The concentration of sinigrin in the leaves of trvo cultivars of
Brussels sprouts

Figure 7.10 The concentration of sinigrin in the leaves of two cultivars of
Brussels sprouts in relation to different levels of sulphur

applied

Figure 7.1 I The concentration of glucobrassicin in the leaves of two

cultivars of Brussels sprouts in relation to different levels of
sulphur applied
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Figure 8.1.

Figure 8.2.

Figure 8.3.

Figure 8.4.

The questionaire sheet used for Brussels sprouts tasting

Brussels sprouts grown at the (a) Nairne and (b) waite site

Soil sulphur in relation to different levels of K2so4 applied

Soil sulphur under the two cultivars in relation to different

levels of K2SO4 aPplied

Figure 8.5. Soil sutphur under the two cultivars at the two planting sites

in relation to different levels of K2SO4 applied

Figure 8.6. Soil potassium in relation to different levels of K2SO4

aPPlied

Figure 8.7. Soil potassium at the two planting sites

Figure 8.8. Soil potassium under the two cultivars in relation to different

levels of K2SO4 aPPlied
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Figure 8.9. Soil nitrogen at the two planting sites

Figure 8.10. The concentration of free thiocyanates in the buds of two

cultivars of Brussels sProuts

Figure 8.11. The concentration of free thiocyanates in the buds of Brussels

sprouts grown at the two planting sites

Figure 8.12. The concentration of total thiocyanates in the buds of two

cultivars of Brussels sProuts

Figure 8.13. The concentration of total thiocyanates in the buds of
Brussels sprouts grown at the two planting sites

Figure 8.14 The concentration of total thiocyanates in the buds of two

cultivars of Brussels sprouts grown at the two planting sites

Figure 8.15. The concentration of total glucosinolates in the buds of two

cultivars of Brussels sProuts

Figure 8.16 The concentration of total glucosinolates in the buds of
Brussels sprouts grown at the two planting sites

The concentration of total glucosinolates in the buds of two

cultivars of Brussels sprouts grolvn at the two planting sites
Figure 8.17.

Figure 8.18. A typical chromatogram of desulphoglucosinolates from the

buds of Brussels sProuts

Figure 8.19. The concentration of progoitrin in the buds of two cultivars

of Brussels sprouts

Figure 8.20. The concentration of progoitrin in the buds of Brussels

sprouts grown at the two planting sites

Figure 8.21. The concentration of progoitrin in the buds of two cultivars

of Brussels sprouts grown at the two sites

Figure 8.22. The concentration of sinigrin in the buds of two cultivars of

Brussels sprouts
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Figure 8.23. The concentration of sinigrin in the buds of Brussels sprouts

grown at the two sites

Figure 8.24. The concentration of sinigrin in the buds of two cultivars of
Brussels sprouts grown at the two planting sites

Figure 8.25. The concentration of ,eluconapin in the buds of wo cultivars

of Brussels sprouts

FigUre 8.26. The concentration of ,elucobrassicin in the buds of trvo

cultivars of Brussels sProuts

Figure 8.27. The concentration of glucobrassicin in the buds of Brussels

sprouts grown at the nvo sites

Figure 8.28 The concentration of -elucobrassicin 
in the buds of Brussels

sprouts glown at the trvo sites in relation to different levels of
K2SO4 applied

Figure 8.29. The concentration of glucobrassicin in the buds of trvo

cultivars of Brussels sprouts grown at the two sites

Figure 8.30. Bud yielcl of Brussels sprouts in relation to different levels of
K2SO4 applied

Figure 8.31. Bud yield of two cultivars of Brussels sprouts

Figure 8.32. Bud yielct of Brussels sprouts grown at the two sites

Figure 8.33. The rank sum of bitterness of Brussels sprouts cv. Oliver and

cv. Ottoline ...............

Figure 9.1 The concentration of free thiocyanates in the buds of Brussels

sprouts in relation to different harvest time

Figure 9.2. The concentration of free thiocyanates in the buds of two

cultivars of Brussels sprouts

Figure 9.3 The concentration of free thiocyanates in the buds of Brussels

sprouts from different harvest time, in relation to different

levels of K2SO4 applied
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Figure 9.4.

Figure 9.5.

Figure 9.6.

Figure 9.7.

Figure 9.8

The concentration of free thiocyanates in the buds of two

cultivars of Brussels sprouts in relation to different harvest

time

The concentration of total thiocyanates in the buds of
Brussels sprouts in relation to different harvest time

The concentration of total thiocyanates in the buds of two

cultivars of Brussels sprouts in relation to different harvest

time

The concentration of total glucosinolates in the buds of

Brussels sprouts in relation to different harvest time

The concentration of total glucosinolates in the buds of two

cultivars of Brussels sprouts in relation to different harvest
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