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Introduction

In the past period sulphur input to agricultural lands was reduced. The growing of higher yield
potential, better quality cultivars and hybrids (oilseed rape, winter wheat) raise the necessity
of sulphur fertilisation. These cultivars have higher nutrient requirement that brings along
increased sulphur demand as well (Hensier and Ninphinus 1985, Tandcs et al. 2005). The
improved N, P, K nutrition besides increasing the yield of cultivated plants also increased
their sulphur content (Lasztity 1991, Lasztity and Csathé 1995, Gyori and Mars 2001).

The above-mentioned reasons could make sulphur fertilisation for obtaining satisfactory yield
and quality necessary.

Therefore a reasonable sulphur fertilisation will have an increasing importance and could be a
part of everyday fertilisation procedures.

Methods

In the field experiment the reaction of winter wheat to sulphate fertilisation was studied. In
this 3 years long experiment with randomised block design we investigated the changes in
chemical composition and in baking quality. The nutrient status of the soil was as follows: N-
medium supply, P,Os- excellent supply, K»O- poor supply (Table 1).

Table 1. Soil analysis values of the experimental soil

plt AL-cxtractable mp kg (7) | nKCl EDTA-cxtractable mg kg

Pl;‘!';'m Ca°CO\ II\:;N-‘ T:}al Nitrate Sulphutf extr.
it -
1,0 |KCi | index | % Sl ™Y MR pog | KO | Na | & [ Zo | cu| Ma | Fe

79 | 74| 372 4.4 2,3, 0,2 379 13,22 1768 | 92,9 13,1 653 (12| 26| 536 | 243

The treatments of the experiment were arranged in 3 blocks and carried out in 4 replications.
The treatments used in the experiment are shown in Table 2. In the first two years of the
experiment (1999, 2000) the maturity group variety GK Csdrndc, in the third year (2001) the
medium maturity Mv-Emma was grown. The crop management applied was identical to the
crop management system of SOLUM Co.

During the experiment the chemical composition of the soil and plant samples and the wheat
grain was studied.
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Table 2. Treatments used in the sulphate fertilisation experiments

. applied doses

formof fertiliser kg/ti' kgplot’

N PO KON POKO S| N PO KO S
K. NHNO; MAP KO, 191 75 26 0382 016 015 0052
NHNO, MAP KO 191 75 - 0382 016 0I5 -
(NHYSO;, MAP K5O, 19] 75 195 0382 016 015 039
K4 (NH)SO, MAP KO 191 75 169 0382 016 015 0338
KS  |COMNH), MAP KO, 191 7526 0382 016 0I5 0052
Ka CONHY, MAP  KC 191 75 - 0382 016 015 -
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Results and discussion

The soil samples taken at shooting and harvesting did not show any evidence and positive
correlation between available sulphate content and the treatments used in the experiment. On
the basis of the plant analysis results we established that the amount of sulphur supplied by
the experimental soil was sufficient to cover the sulphur requirement of the cultivated plants.
The S-content even of the untreated plants exceeds the 1.2 mg g™ value, which can be the
threshold of sulphur deficiency Schnug et al. (2000).

Studying the sulphur content of the plant samples taken at shooting we found that there was
no significant relationship between the treatments and plant sulphur content. At the same time
comparing the sulphur content of the control and the plants fertilised we established, that the
sulphur assimilation of the plants increased due to fertilisation. The strong correlation
between the raw protein content and the sulphur content of the samples refers to the basic role
of sulphur in protein synthesis (R=0,4643, P=0,1 %) (Figure 1).

Studying the sulphur content of flag leaves we could measure the highest values in the case of
the (NH4)2SO4 treatments. At the same time there was no significant difference in the raw
protein content of the fertilised treatments. Regarding the correlation between the two values
it was found that the highest raw protein value was measured at 0.24 % sulphur content of the
flag leaf (Figure 2). When sulphur content is higher than this value the raw protein content of
the flag leaf decreases. The same sulphur concentration gave the best baking quality. Parallel
with the S-content of the flag leaf the wet gluten content of the flour increases. The
relationship can be described by the equation y=-3455, 6x2+1668, 3x-164, 15 (R=0, 7201,
P=1 %). Similar relationship can be described between the S-content of the flag leaf and the
protein content of the flour. The maximum protein content is at 0.24 % S-content of the flag
leaf. Considering the quality parameters of flour there was no significant difference between
the particular fertilised treatments, but the worse baking quality was measured in the case of
the untreated control. The S-content of the flour samples in all treatments exceeded the 0.12
% threshold value that refers to sufficient S-supply (Schnug et al. 1993).
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Figure 1. The relationship between the raw protein and S content of the plant samples at
shooting (2000-2002)
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Figure 2. The relationship between the raw protein- and S content of the flag leaves %

Regarding N:S ratio, the ratio of the control treatment in all three blocks were significantly
smaller than that of the fertilised treatments (P=0,1 %). The smallest ratios were measured in
the case of ammonium sulphate and the highest in the case of ammonium nitrate treatments.
During flour quality studies of 2001 the best baking quality was detected at 20-2/:7 N: S
ratio, which is considerably higher than that of the ratio mentioned (17:1) in the literature
(Haneklaus et a/. 1992, Bloem et al. 1995, Byers and Bolton 1979, Byers et al. 1987). Our
results indicate that the N:S=20-21:1 ratio does not necessarily mean sulphur deficiency,
moreover we detected the best baking quality at this ratio. The relationship between N: S ratio
and the wet gluten content of flour can be described by the equation y=-0,1607x°+6,812x-
36,907 (P=1 %). The maximum wet gluten content was calculated at the y’=0 point at the N:
S=21:1 ratio.

For the interpretation of these facts the relationship between N- and S-content of flour and the
baking quality supply additional information. We can establish that in determining baking
quality N has higher influence than S. We could find hardly any significant relationship
between S-content and baking quality but N-content determined it by 82 % (P=0,1 %).

Conclusions

In the sulphur fertilisation experiment we proved that the sulphur content of the soil was
sufficient to fulfil the sulphur requirement of winter wheat.

The chemical analyses proved that due to N, P, K fertilisation the S content of the plants
increased. The basic role of soil organic matter in S absorption of plants was proved. The
maximum raw protein content of the flag leaf was detected at 0.2 % S-content and 0.3 % S-
content of the flag leaf and the tillering plant samples respectively. In case of higher sulphur
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content the raw protein content decreased. The N:S ratio of flour samples was 20-21:1 which
is higher than the results found in the literature (17:1). The highest baking quality number and
protein content was measured at the N:S =21:1 ratio which is higher than the corresponding
data in the literature. The highest wet gluten content of the flour was measured at 0.24 % S-
content of the flag leaf.
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