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ABSTRACT

The field experiments were carried out in 1990-93 in the non-industrial region
of Poland. The sulphur fertilization was applied in doses of 20, 40 and 80 kg/ha
on two stages: in the renewal of vegetation, and in the budding stage. A little (5%)
but significant increase in the seed yield was observed when doses of 20 and 40 kg
of sulphur had been applied in the budding stage. Sulphur fertilization had no
impact on the oil and protein content of the seeds, however, it caused increase in
the glucosinolate content by 5-10%. Response to sulphur of both Bolko and Ceres
cultivar was the same.

INTRODUCTION

Sulphur fertilization under conditions of low intensity of the acidic precipitation
positively influences the yield level, oil and sulphur aminoacid contents (Horodyski,
Krzywinska 1979; Schnug, 1987; Wielebski, Wojtowicz 1993; Zhao et al., 1993. It can
also decrease the level of oleinic acid, and increase glucosinolate content (Booth et al.,
1991; Schnug, 1987, Schnug, Haneklaus, 1994; Zhao et al., 1993). Glucosinolates are
a very important factor of the natural immunity (Kachlicki, 1990; Schnug, Haneklaus,
1994), however they diminish technological value of the raw material.

EXPERIMENTAL

Results of the field experiments (1990-93) come from the Experimental Station
Balcyny located in the non-industrial, North-East region of Poland. Three doses
of sulphur - 20, 40 and 80 kg per ha (and control - 0 kg) were applied in two
stages: renewal of vegetation in the spring (end of March) or in the budding stage
(beginning of May). A Polish cultivar Bolko (low glucosinolate) and a German cultivar
Ceres (medium glicosinolate) were used. Sulphur was supplied into the soil in the form
of ammonium sulphate supplemented with urea to the N level of 170 kg/ha. Total sulphur
content in the soil before the experiment was in the range of 110-130 mg/kg of soil. Prior
to sowing 120 kg of P2O5 in the form of sulphur free superphosphate and 160 kg K70 in
the form of potassium chloride were applied.
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Seed yield was measured at 13% of humidity. Seed samples obtained from each trial
were tested for the oil content - electromagnetic resonance method, protein content -
Kjeldahl method, glucosinolate content in the dry defatted meal (sum:
progoitrin+gluconapin+ glucobrassicanapin) - by gas chromatography method.

RESULTS

In the case of all trials where sulphur fertilization was used (in comparison to the
control) a tendency to form bigger number of seeds in the siliquae was observed, and in
the case of treatments, where 20 or 40 kg of S per ha was applied, also a tendency to
increase the mass of 1000 seeds occured. This decided about small (5%) but significant
increase in the seed yield from the plots where 20 or 40 kg of S was applied in later
period of time. However, the significant interaction between fertilization method and
variety has not been proved, the tendency towards higher yield was observed for cultivar

Ceres.

TABLE 1. Influence of sulphur fertilization on the seed yield and its glucosinolate

content
Application time and dose [kg/ha] of sulphur

Cultivar control renewal of full of budding stage

wegetation
noS | 20 [ 40 [ 80 | 20 | 40 | 80

seed yield (t/ha)
Bolko 4.56 447 449 466 471 478 456
Ceres 493 502 527 508 526 517 5.05
means 475 474 488 487 498 498 4381

LSD (o= 0.05) for application time and dose of S - 0.17; cultivar - 0.08

glucosinolate content (Lmol/g)

Bolko 11.9 126 129 127 124 128 132
Ceres 16.0 175 174 173 170 180 173
means 14.0 150 152 150 147 154 153

The applied doses of sulphur had no differentiating influence on the crude oil and
total protein content in the seeds (Fig. 1). No difference has been found in crude oil
content. However, the Bolko cultivar seeds contained more (for 1,7%) protein and less

glucosinolates than Ceres cultivar seeds.
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FIGURE 1. Influence of sulphur fertilization on the oil and protein content in oilseed rape seeds
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Negative influence of sulphur on glucosinolate content was clearly observed. Doses of
20 and 40 kg S per ha increased glucosinolate content by as much as 5-10%. The
tendency to that content increase especially for cultivar Ceres was seen. Increase in the
dose up to 80 kg did not cause further increase in content of these compounds (table 1).
No significant relationship between cultivar and sulphur fertilization has been found which
proves the same response of both cultivars to the applied doses of sulphur.
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