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Abstract: This paper presents an estimation of the mineral composition of silages derived from farms
specialized in milk production from the region of Krakow-Czestochowa Jura. The samples of silages, four
from each farm, were collected for the chemical analysis before grazing. The phosphorus and magnesium
content was estimated by the colorimetric, vanadium-molybdenic method, whereas the potassium, sodium and
calcium content using flame photometry.

Silages from all investigated farms did not reach the optimal P, Ca and Na content, which indicates too
low a level of phosphorous fertilization as well as limited liming of grasslands located in the investigated
farms. On the other hand, an excessive amount of potassium results from fertilization with liquid manure,
leading to the accumulation of this element, which is calcium and magnesium antagonist.

Proportions between mineral component content in the examined silages were diversified. Only 42 % of
samples had Ca:Mg weight ratio and K: (Ca + Mg) ionic ratio at the optimal level and 33 % of silage trials
were characterised with the optimal K:Mg ratio. The other proportions, especially K:Ca and K:Na, were
unfavourably too high.
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Among all chemical components of silages derived from grasslands not only organic
compounds but also macroelements play an important role in animal feeding [1, 2].
80-85 % of the total phosphorus content of animal organisms occurres in blood and
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bones. Deficiency of this element has a negative effect on the appetite, animal growth,
process of ossification, intensity of metabolism and animal reproduction. Potassium can
lower the level of magnesium and calcium, what can lead to grass tetany occurrence in
animals. Calcium in animal organisms can be found in bones, which contain about 98 %
of its whole content. Magnesium deficiency induces response from the nervous system,
convulsions and tetany. On the other hand, sodium deficiency affects perturbations of
water balance, blood pressure drop, excessive licking behavior, hematuria, muscle
tremors and fertility disturbances [3, 4].

The aim of the present paper was an estimation of the mineral composition of silages
from farms specialized in milk production in the region of Krakow-Czestochowa Jura,
situated in the southern part of Poland.

Material and methods

The research was conducted under production conditions in 12 farms specialized in
milk production in the region of Krakow-Czestochowa Jura.

The examined silages were derived mostly from the first swath of grass flora, less
frequently from the second and third swath. The material was harvested in two stages,
first the green fodder was mown at the turn of stages of heading and flowering of
grasses (silages from the first swath) with a rotational mower and then the fodder was
shortly dried by single teding. The material was raked 30 minutes before collection.
Harvesting was done with a constant chamber baler and the bales formed were
transported to the storage place, where they were wrapped using the wrapping machine.
Average time from the bale forming to the protection with plastic wrapping never
exceeded 4 hours.

Before feeding samples of silages were collected (4 from each farm) for chemical
analysis, which comprise: the phosphorus and magnesium content estimated by the
colorimetric, vanadium-molybdenic method as well as the potassium, sodium and
calcium content using the flame photometry method.

Presentation of the results was limited to the average values from all investigated
years. The results obtained were subjected to the analysis of variance and significance
of differences was estimated by the Duncan test at the significance level of oo = 0.05.

Results and discussion

The content of mineral components in the examined silages was diversified. The
weighted mean macroelement content fluctuated in the range of: 1.39-2.68 g P;
24.84-68.38 g K; 3.03-6.26 g Ca, 1.42-3.16 g Mg; 0.35-0.88 g Na - kg ' d.m. (Table
1). However, forage of high quality should contain at least 3.0 g P; 17-20 g K; 7.0 g Ca;
2.0 gMgil.5-2.5gNa- kg ' dm.[l,5]. In the conducted study the potassium content
in silages from all farms reached desired values, whereas the magnesium content was at
the satisfactory level in 58 % of all samples. On the other hand, phosphorus, calcium
and sodium amounts were below the optimal level.
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Quantitative weight or ionic ratios between elements are crucial to the estimation of
forage quality [6]. The Ca:Mg weight ratio, which should amount to 2-3:1, was on an
apprioprate level only in the case of 42 % of samples. About 33 % of silage samples had
optimal K:Mg weight proportions (close to 6-8:1) as opposed to other trials, which
were characterised by its unproper range. The 2:1 K:Ca weight ratio is assumed as
optimal, in our research it was always very high. The K:(Ca + Mg) ionic proportions in
good forage derived from grasslands should range between 1.6-2.2:1 [7]. It was stated
that 42 % of samples fulfilled these requirements. The K:Na weight ratio in high quality
fodder should amount to 5-7:1 [7]. In the examined forage its range was too wide, from
4 to 11 times higher than the optimal value. Serious sodium deficiency in silages was
the major reason of poor forage quality.

The fact of a low content of mineral components in analysed silages can be due to
unproper fertilization of the grassslands in examined farms. Low phosphorus and
calcium fertilization was determined, which indicates application of liquid manure,
which is an excessive product in such farms. Under high treatment with this fertilizer
higher yield is achieved but on the other hand the effect of component dilution ocurres.
This phenomenon is accompanied by the changes in nutrient availability due to strong
acidification of soil and is manifested by the lower level of basic cations, especially Ca
and Mg in plants [5]. As a result most of the investigated silages were characterised
with unfavourable weight and ionic proportions.

Complementation of macroelement deficiency, especially P, Ca and Na, with mineral
formulas in the diet of ruminents is highly recommended in examined farms [8].

Conclusions

1. Silages from all of the investigated farms did not reach the optimal P, Ca, Na
content, which indicates too low a level of phosphorous fertilization as well as limited
liming of the grasslands located in the investigated farms.

2. An excessive level of potassium indicates that grasslands were fertilized with
liquid manure. As a result there occurred accumulation of this element which is calcium
and magnesium antagonist.

3. The Ca:Mg weight ratio and the K:(Ca + Mg) ionic ratio in 42 % of samples as
well as the K:Mg weight proportion in 33 % of samples reached the optimal level. Other
proportions between elements were characterised by unfavourable values.
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Abstrakt: Praca prezentuje oceng sktadu mineralnego kiszonek z gospodarstw specjalizujacych si¢ w pro-
dukeji mleka z terenu Jury Krakowsko-Czgstochowskiej. Przed skarmianiem z kiszonek pobrano probki (po
4 z kazdego gospodarstwa) do analizy chemicznej. Zawartos¢ fosforu i magnezu oznaczono kolorymetrycznie
metoda wanadowo-molibdenowa, potasu, sodu i wapnia metoda fotometrii ptomieniowe;.

Kiszonki ze wszystkich gospodarstw nie mialy optymalnej zawartosci P, Ca, Na, wskazuje to na zbyt
niskie nawozenie fosforem i ograniczenie wapnowania uzytkow zielonych w badanych gospodarstwach.
Z kolei zbyt wysoka zawarto$¢ potasu wskazuje na nawozenie uzytkow zielonych gnojowica. W wyniku tego
nawozenia nast¢puje kumulacja potasu, ktdry jest antagonista wapnia i magnezu.

Wartos¢ stosunkow ilosciowych migdzy pierwiastkami w kiszonkach byta zréznicowana. Jedynie stosunek
masowy Ca:Mg i jonowy K:(Ca + Mg) w 42 % probek oraz stosunek masowy K:Mg w 33 % probek kiszonek
mial warto$§¢ optymalna. Pozostale stosunki, szczegoélnie K:Ca i K:Na odznaczaly si¢ niekorzystnymi
wartosciami — zbyt wysokimi.

Stowa kluczowe: kiszonki, zawarto$¢ makroelementow, antagonizm pierwiastkow



