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Contents of some minerals in the feed obtained  
from organic farming 

Zawartość niektórych składników mineralnych w paszy pozyskanej z użytków 
ekologicznych 

Summary. The research dealt with the analysis of selected minerals concentrations in a pasture 
sward originating from the organic farm, in the aspect of its usefulness for animal feeding. The 
plants were sampled twice during the vegetation season and subject to determinations of calcium 
(Ca), sodium (Na), potassium (K), magnesium (Mg), manganese (Mn), iron (Fe), copper (Cu), and 
zinc (Zn) contents by means of atomic absorption spectrophotometry (AAS). Relatively low cal-
cium and sodium, while high of zinc, copper, and iron concentrations were found in the analyzed plant 
material, which suggests the necessity of supplementing the animal’s diet with deficit macronutrients.  
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INTRODUCTION 

Permanent grasslands are commonly considered as a source of cheap and valuable 
fodder for farm animals. Their abundance in vitamins, minerals, and variety of com-
pounds important for health and productivity makes that they are irreplaceable in organic 
farms or farms involved in producing the functional food. Many authors underline that 
they can successfully be a sufficient feed for ruminants [Goliński 2007, Jankowska- 
-Huflejt and Romański 2008]. The role, they play in an environment protection, should 
be also mentioned. However, permanent grasslands are often utilized in extremely exten-
sive manner, which substantially affects both their productive and environmental values. 
It is usually associated with the lack of any nutrition (namely on soils little abundant in 
general nutrients), uncontrolled water balance, or irregular mowing (or grazing), which 
can be a reason for disappearance of natural meadow ecosystems due to succession 
[Jankowska-Huflejt and Romański 2008, Mazur 2000]. It seems that positive changes in 
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management of permanent grasslands result from Polish accession in European Union 
and opportunities to achieve subsidies for agriculture and environment protection. Pro-
moted directions for improving these fodder resources utilization relate mainly to de-
velop of herbivorous animals maintenance, namely meat cattle and sheep, which is real-
ized by organic farms [Goliński 2007, Jankowska-Huflejt and Romański 2008]. 

Many authors report that animal feeding based exclusively on fodders achieved from 
some areas may be a reason for minerals deficits, namely during their intensive growth or 
lactation. It is then necessary to apply mineral additives that would protect from negative 
effects of deficient feeding [Czuba 1994, Fałkowski et al. 2000, Khan et al. 2007, 2009]. 

The study aimed at analyzing the levels of some minerals in a meadow sward origi-
nating from ecological grasslands localized in Podkarpacie province taking into consid-
erations the mowing date.  

MATERIAL  AND  METHODS 

Material for study consisted of plants occurring in the area under agricultural-
environmental program realized in reference to semi-natural extensively utilized mead-
ows. The study was carried out on permanent grasslands of 1.60 ha area situated in Pod-
karpacie province, in Zagórz commune. The grasslands in question are localized on 
brown, strongly acidified soils (4.3 pHKCl) of three bonitation classes (III, IV, V). For 
scientific purposes, the meadow was divided into five parts taking into account their 
bonitation classifications (all quarters were uniform referring to botanical composition). 
Hay harvested from studied meadow was a fodder for sheep maintained in a farm. 

Representative samples of meadow sward subject to determinations of selected min-
erals levels, were collected during the vegetation season directly before mowing (21.06 
and 24.08 – quarters belonging to bonitation classes III and IV, as well as 21.06 – quar-
ter from bonitation class V) by random cutting the plants from 1 m2 area in 4 replicates. 
Samples were dried till constant weight, ground, digested, and then concentrations of 
calcium (Ca), sodium (Na), potassium (K), magnesium (Mg), manganese (Mn), iron 
(Fe), copper (Cu), and zinc (Zn) were determined. Minerals were analyzed by means of 
atomic absorption spectrophotometry technique (AAS).  

Determinations were performed in three subsequent years (2008, 2009, 2010). 
Achieved results were statistically processed using Statistica 7.0 software. The signifi-
cance of differences was verified applying t-Student test.  

RESULTS  AND  DISCUSSION  

Contents of macronutrients and microelements in a green forage, as well as silage, 
hay, and dried products greatly depends on an abundance and acidity of a soil, as well as 
its fertilization. This fact is particularly important in the case of animal feeding using a 
fodder produced on ecological grassland areas, where deficits (or excess) of some min-
erals can occur due to the excessive soil acidification, or too low sorption capacity of 
poor soils at no liming or soil fertilization [Czuba 1994]. Disturbances in mineral bal-
ance of animal’s organisms can be the effects [Haenlein and Anke 2011, Khan et al. 
2009, Wieleba and Pasternak 2001]. 
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Concentrations of analyzed minerals in examined fodder during subsequent years of 
the experiment are presented in Table 1. Statistically significant differences referring to 
potassium, calcium, sodium, and manganese in particular experimental years, were re-
corded, whereas magnesium, iron, copper, and zinc contents were at similar levels.  

Concentrations of elements in studied meadow sward seemed to result mainly from 
the soil types, that were typical for the area of study. Woźniak [1996], who characterized 
the soils and plants of Bieszczady Mountains, reported that acidic brown soils are distin-
guished by low calcium and sodium concentrations at high levels of potassium contents. 
It was reflected in quantities of these minerals in the pasture sward, which in turn af-
fected the animal’s organisms supply. Research of other authors carried out upon the areas 
with specific soil compositions confirmed such a fact in a view of various minerals [Alberski 
et al. 2009, Khan et al. 2007, Omoregie and Oshineye 2002]. The improvement of produced 
fodder quality from the areas, where no intensive nutrition is applied can be also realized by 
means of keeping the optimum soil pH and organic fertilizers use [Mazur 2000]. 

Meeting the organism requirements of the animal fed exclusively with fodder pro-
duced on areas with deficits may be problematic, because macronutrient absorption 
(mainly Ca and Mg) usually does not exceed 50% and depends on a fodder composition, 
age and physiological status of an animal, as well as interactions between particular bio-
elements [Gabryszuk 1994]. According to Fałkowski et al. [2000], the optimum sodium 
content in a balanced feed should amount to 1.5 mg kg-1. 

Relatively high levels of zinc, copper, and iron in the meadow sward (Tab. 1 and 2) 
seems to be an effect of low soil pH and its type; the optimum for grasses ranges within 
pH 5 and pH 8, while that value was much lower on studied area. It is also worth men-
tioning that iron content in grass may vary from 60 up to 140 mg kg-1 [Kabata-Pendias 
and Pendias, 1993], whereas copper concentrations remarkably exceeds mean values for 
grasses, which can result from the abundance of mother rocks (forming the soils) in that 
element [Kabata-Pendias and Pendias 1993, Wall 2008].  

Average contents of minerals in a fodder taking into considerations the pasture 
sward harvest as well as bonitation class of the soil, were also analyzed (Tab. 2). Statisti-
cally significant differences referring to calcium and magnesium concentrations (deter-
mined the same date) in plant material achieved from soils of bonitation classes III and 
IV vs. these elements percentage in the sward on soil of bonitation class V, were re-
corded. Manganese content was remarkably higher in samples collected later date.  

CONCLUSIONS 

Achieved results revealed that animal feeding exclusively with fodders produced in 
ecological farms can be risky, because of not meeting the animal’s requirements for 
some elements. Therefore, it seems to be reasonable to complete the nutrition rate (by 
means of supplementation) with deficit minerals.  
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Streszczenie. Badania dotyczyły analizy stężenia wybranych minerałów z runi łąkowej pochodzą-
cej z terenu gospodarstwa ekologicznego w aspekcie jej przydatności do żywienia zwierząt. Ro-
ślinność pobierano dwukrotnie podczas sezonu wegetacyjnego i oznaczono poziom wapnia (Ca), 
sodu (Na), potasu (K), magnezu (Mg), manganu (Mn), żelaza (Fe), miedzi (Cu) i cynku (Zn) me-
todą absorpcyjnej spektrometrii atomowej (ASA). Stwierdzono stosunkowo niską zawartość wap-
nia i sodu oraz wysoką cynku, miedzi i żelaza w analizowanym materiale roślinnym, co sugeruje 
konieczność uzupełniania dawki pokarmowej żywionych nim zwierząt o deficytowe makroele-
menty. 
 
Słowa kluczowe: użytki ekologiczne, ruń łąkowa, minerały 
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