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AbstrAct

The study presents results of chemical analyses and the nutritional value of silages made from 
meadow plants exposed to foliar fertilization with silicon (Si doses 46.8 g Si ha–1 – variant I and 
74.9 g Si ha–1 – variant II, preparation Optisil®), and data on the milk yield as well as the basic 
composition and quality of milk produced by cows fed with these silages. Standard methods 
(AOAC 2005) were used to determine the basic components of silages. pH and organic acids of 
silages were measured. The feeding trial was conducted on 30 Polish Holstein-Friesian dairy 
cows. The control group (C) was fed silage from non Si-fertilized meadow plants. The other two 
groups were fed with the fodder containing silages from Si-fertilized meadow, i.e. group I silage 
obtained from variant I (46.8 g Si) and group II silage obtained from variant II (74.9 g Si).  
The cows were fed with total mixed rations (TMR). The silages made from meadow plants  
accounted for about 26.3 kg of a daily total ration. The cows were also given hay, barley  
straw and concentrate feed (triticale, barley, and wheat). The share of papilionaceous plants 
increased and dicotyledonous plants decreased proportionally to silicon fertilization. The study 
showed no effects of the biostimulator on the crop yield. The silages made from silicon fertilized 
plants had a higher nutritional value. Feeding dairy cows with silages made from Si-fertilized 
plants improved their milk productivity. The total solids, protein and fat of milk were higher in 
the Si groups. The highest milk yield as well as the milk protein and fat content were achieved 
in the group of cows fed with the silage made from plants fertilized with the highest silicon 
preparation dose (group II). Milk contained lower total counts of microorganisms (BPC) and 
somatic cells (SCC). The best results in this area were noticed for milk produced by group I cows 
fed with variant I silage.
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INTRODUCTION

The significantly increased productivity of dairy cows and TMR feeding 
method require most of the bulky feeds to be provided in the preserved form 
of silage. In many parts of Europe, New Zealand, Australia or North America 
grass silage is used in cattle feeding in the winter season and in feeding me-
thods based on total mixed ration – TMR (Keady et al. 2008). The chemical 
composition and nutritional value of grass silage may be highly variable, 
depending on botanical and chemical composition of the source plants, their 
maturity, climatic conditions, fertilization level and method and conditions of 
the ensiling process (Szabó, PePó, 2007, Knežević et al. 2007). As Poland lies 
in the transitional climate zone, crop yield stability to a high extent is deter-
mined by the water supply conditions. However, an increasing shortage of 
precipitation has been observed in Poland for the few past years. Insufficient 
rainfall and its unfavourable distribution over the plant growing season cause 
changes in crop yields and plant chemical composition. Fluctuations in the 
soil water content result in oxidative stress, which involve the accumulation 
of reactive oxygen species that damage plant cells at the level of their chemi-
cal components (KalandyK et al. 2014). Plant growth regulators or biostimu-
lators are gaining popularity (nelSon 2003). This is a relatively new group of 
products used to achieve the greatest possible productivity and crop quality, 
particularly in adverse environmental conditions (PrzybySz et al. 2010). They 
stimulate plant growth, accelerate their physiological processes, may improve 
their resistance to stress factors and facilitate regeneration after plant expo-
sure to unfavourable factors. Silicon is one of the components that stimulate 
plant growth and development, and reduce the risk of pest and pathogen 
attacks (Fauteux et al. 2005, Ma, YaMaji 2006, Fauteux et al. 2006). It is pre-
sent in considerable amounts in the majority of plants and its content is 
comparable to that of calcium, magnesium or even phosphorus (Ma, TaKahasi 
2002, Ma,YaMaji 2006). 

The aim of the study was to determine the effect of growth biostimulator 
(silicon) used for foliar fertilization of meadow plants on the chemical compo-
sition and nutritional value of silages, and to evaluate the effect of feeding 
with these silages on the productivity and quality of milk produced by Polish 
Holstein-Friesian dairy cows.

MATERIAL AND METHODS

The study was conducted on a private farm located in the Province  
of Silesia, Zawiercie District. The research plots lay on brown acidic soil  
(pH KCl 5.3), belonging to the fifth class in the Polish soil valuation system. 
The soil contained moderate amounts of absorbable forms of potassium, man-
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ganese and zinc, but low amounts of absorbable phosphorus and copper.  
The area of each research plot was 2.0 ha. Prior to the experiment, dominant 
grass species included English ryegrass (Lolium perenne), meadow fescue 
(Festuca pratensis), orchard grass (Dactylis glomerata), Kentucky bluegrass 
(Poa pratensis), red fescue (Festuca rubra), and timothy grass (Phleum pra-
tense). Less popular species included crested dog’s-tail (Cynosurus cristatus) 
and common bent (Agrostis capillaris). The share of papilionaceous plants 
was 10%, and they were represented mainly by red clover (Trifolium pratense). 
The experimental meadows also contained 12 species of dicotyledonous 
plants, which accounted for 17% of the entire flora (Table 1).

The annual rainfall in the study period (2013-2014) was 720.5 mm and 
820.6 mm, respectively (Table 2). The mean rainfall during the plant gro-
wing period (April–September) was 464.4 mm in 2013 and 595.0 mm in 
2014. The average annual temperature in 2013-2014 was 8.4°C and 9.0°C, 
respectively, and 14.8°C and 14.7°C, respectively, between April and Septem-
ber. 

Material and experimental design
The study included three variants: control (no treatments) and experi-

mental plots sprayed with two doses of Optysil® preparation (variant I –  
0.5 dm3 ha–1 and variant II – 0.8 dm3 ha–1). Optysil® contains 93.6 g Si L-1  
of the solution, hence the actual Si doses were 46.8 and 74.9 g Si ha–1. Accor-
ding to the decision of the Ministry of Agriculture and Rural Development 
No. S-514/15, this fertilizer is classified as a mineral growth stimulator.  
It is manufactured by INTERMAG Sp. z o.o. The solutions used for spraying 
were prepared by dissolving appropriate amounts of the silicon preparation 
in such an amount of water as to obtain 300 dm3 ha-1 of the working solution. 
The plots were sprayed after the spring plant emergence commenced.  
The following basic mineral fertilization was provided in all the variants: 
nitrogen for the first crop at 80 kg N ha-1 in the form of ammonium nitrate, 
a single application of phosphorus in the spring at 52.3 kg P ha-1 as enriched 
superphosphate (17.4% P), and potassium for the first crop at 49.8 kg K ha-1 
as potassium salt (47.3% K). 

The first crop was harvested in two stages. The plants were mowed at 
the heading stage of dominant grass species with a rotary mower and then 
dried by single tedding. Raking was performed half an hour before the 
harvest. Raw material was collected using a single chamber round baler and 
the bales were transported to a storage area, where they were wrapped into 
three layers of plastic. The mean time of the bale formation until its wrap-
ping in plastic was up to four hours. 

Before feeding the cows with the silage (minimum six weeks after prepa-
ration) five samples were collected from each type of silage for chemical 
analysis. The content of basic components was determined according  
to AOAC (2005), and pH of the silages was determined with TOLEDO  
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pH-meter (Mettler Toledo, Switzerland). The content of organic acids was 
determined using a liquid chromatograph LCP 5020 produced by INGOS 
(Czech Republic), with a steel column 8×250 mm filled with OSTION LG-KS 
0800 H+ from Tessek, mobile phase: 5 mM H2SO4. The silage quality was 

Table 1 
Botanical composition and percentage share of individual species in the meadow flora depending 

on the dose of the silicon growth stimulator

Species
Before 

experiment Control Variant I Variant II

(%) share
Grasses 73 76 76 78
English ryegrass (Lolium perenne L.) 18 22 23 25
Meadow fescue (Festuca pratensis L.) 14 15 14 17                                                                                                        
Orchard grass (Dactylis glomerata L.) 14 15 14 14
Kentucky bluegrass (Poa pratensis L.) 9 10 8 13
Red fescue (Festuca rubra L.) 5 4 4 4
Timothy grass (Phleum pratense L.) 4 4 5 4
Crested dog’s-tail (Cynosurus cristatus) 3 3 4 –
Common bent (Agrostis capillaris) 3 1 2 –
Rough bluegrass (Poa trivialis L.) 3 2 2 1
Papilionaceous plants 10 11 14 17
Red clover (Trifolium pratense L.) 8 8 11 14
White clover (Trifolium repens L.) 2 3 3 3
Dicotyledonous plants 17 13 10 5
English plantain (Plantago lanceolata L.) 2 1 2 1
Broadleaf plantain (Plantago major L.) 2 1 + +

Small-flowered crane’s-bill (Geranium 
pusillum L.) + 1 1 +

Common chicory (Cichorium intybus L.) + – – +
Chickweed (Stellaria media (L.) + + + +
Creeping buttercup (Ranunculus repens L.) 2 1 1 +
Common yarrow (Achillea millefolium L.) 3 2 1 1

Common dandelion (Taraxacum officinale 
coll.) 4 3 2 2

Plume thistle (Cirsium rivulare (Jacq.) All.) 1 2 + +

Curlytop knotweed (Polygonum 
lapathifolium L. subsp. lapathifolium) + + 1 +

Spotted ladysthumb (Polygonum persicaria) + + – +
Wild chamomile (Matricaria discoidea DC.) 1 1 + +
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evaluated according to Flieg-Zimmer scale accounting for the ratio of indivi-
dual organic acids. Nutritional value of the silages was assessed using INRA
-tion Prevalim 3.3 software and our chemical analyses. Tabular coefficients 
of protein distribution in the rumen and intestines were adopted. 

Feeding experiment included 30 Polish Holstein-Friesian (75% pHF) 
cows, between day 90 and 120 of lactation, kept in a barn with the mean 
annual milk yield of 6600 kg. During the study, daily production of milk ran-
ged from 18 to 24 kg. An analogue method was used to divide the cows into 
three groups of 10 individuals each. The control group (C) was fed with fod-
der containing mainly silage from non Si-fertilized meadow plants. The other 
two groups were fed with fodder containing silages from Si-fertilized  
meadow, i.e. group I was provided with the silage obtained from variant I 
(46.8 g Si) and group II was given the silage obtained from variant II (74.9 g Si). 
The cows were fed with total mixed rations (TMR). The silages made from 
meadow plants accounted for about 26.3 kg of a daily total ration. The cows 
were also given hay, barley straw and mixed feed (triticale 50%, barley 30%, 
and wheat 20%) in the respective amounts of 5.9 kg, 2.3 kg and 5.0 kg per 
animal. The rations contained the silage made from the first crop. The ra-
tions were calculated as per IZ PIB-INRA (2014) recommendations in the 
INRAtion software (ver. 4.05, Copyright INRA, 1988-2004). The silages were 
used for cow feeding at least six weeks after ensiling. The amount of feed 
intake was evaluated daily by weighing the leftovers. After the first, prelimi-
nary month of this experimental diet, three milk samples were collected at 
monthly intervals. The protein and fat content in milk was determined in a 
Foss Electric – Milkoscan FT 120 device. Milk quality was evaluated based 

Table 2 
Total precipitation and mean temperature for individual months of 2013 and 2014  

and in a long-term period (Variety Testing Station Słupia Jędrzejowska)

Month
Precipitation (mm) Temperature (°C)

2013 2014 2000-2012 2013 2014 2000-2012
January 61.9 42.4 32.0 -3.1 -2.1 -2.7
February 23.3 29.0 22.0 1.4 0.9 -2.0
March 64.0 46.5 29.3 -2.0 5.7 2.3
April 23.9 55.3 38.6 7.7 9.5 8.3
May 103.7 63.5 71.3 14.0 13.0 13.4
June 132.7 102.5 60.0 17.4 14.6 16.5
July 86.1 166.4 114.6 19.2 19.3 18.7
August 44.1 145.7 67.5 18.7 17.4 18.1
September 73.9 61.6 51.7 11.6 14.5 12.8
October 11.0 49.8 37.5 9.5 9.5 7.9
November 60.5 35.0 36.9 4.5 5.1 3.6
December 35.4 22.9 27.0 1.7 0.4 -1.4
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on such quality parameters as total microorganism count and somatic cell 
count in 1 ml, in line with the Polish standard PN-A-86002.

The results were subjected to statistical analysis in Statistica ver. 9.1 
(Statsoft 2009). As the year of the study did not affect the yield of the ensiled 
crops, chemical composition or nutritional value of the silages, this factor 
was excluded from the analysis. Single factor analysis of variance was used 
and differences between means were assessed with the Duncan’s test.  
The results were considered significant at p ≤ 0.05, and highly significant at 
p ≤ 0.01; and the values adopted for trends were 0.06 ≤ p ≤ 0.1. 

RESULTS AND DISCUSSION

The study showed that foliar fertilization with silicon affected the bota-
nical composition of meadow plants (Table 1). The experimental plots compri-
sed more papilionaceous plants than the control one (14% and 17% for  
variant I and II, respectively vs. 11% in control). The share of papilionaceous 
plants increased at the expense of dicotyledonous plants. The abundance of 
dicotyledonous plants in the meadow sprayed with the higher silicon concen-
tration (variant II) was nearly three times lower than in the control meadow. 
The grass share was relatively constant at 77%. Changes in the botanical 
composition of the meadows consisting in an increased share of papilionaceo-
us plants and reduced abundance of dicotyledonous plants might be due to 
the presence of silicon. Silicon improves water management in plants and 
also shows detoxifying and antifungal properties. Papilionaceous plants, inc-
luding Trifolium pratense L., have high soil and water requirements and are 
not very tolerant to fungal infections. sacała (2009) claimed that beneficial 
effects of silicon fertilization might be a result of better and more effective 
osmoregulation, improved water balance, reduced water loss by transpira-
tion, ensurance of a proper supply of necessary nutrients, reduced intake of 
toxic ions and improved performance of antioxidant mechanisms. Ma (2004) 
and Ma, YaMaji (2006) also reported that silicon improved plant resistance to 
fungal diseases and adverse environmental conditions, such as low tempera-
ture and water shortage.

The study revealed no effects of the silicon biostimulator on dry matter 
yield of the crops (Table 3). No effects of the biostimulator on the crop yield 
were observed, which may be due to the low ability of the meadow plants to 
accumulate silicon. All plants are capable of absorbing silicon from soil, but 
the content of this element in their dry matter varies considerably between 
species. Considering their ability to accumulate silicon, plants may be divi-
ded into three categories: effective, moderate and ineffective accumulators 
(TaKahashi et al. 1990). Differences in plants’ silicon content are due to their 
different abilities to absorb this component. Beneficial effects of silicon are 
also attributed to its interactions with such macronutrients as nitrogen, pho-
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sphorus or potassium (singh et al. 2005), which may affect crop productivity. 
The growth biostimulator Optysil used in fertilization of sugar beet, which  
is an effective accumulator of silicon, improved root yield by around 15% 
(artySzaK et al. 2015, 2016). Similar results were reported for soybean  
(Glycine max L. Merr), where the number of pods was by 14% higher and 
seed weight per plant 21% greater than in control under field conditions  
(KalandyK et al. 2014). The results for leaf yield were less clear, as both no 
effects (artySzaK et al. 2015) and an increase in the leaf yield by 21% were 
observed (artySzaK et al. 2014). 

The study demonstrated a positive effect of silicon fertilization (variant I 
and II) on the nutritional value of the silages (Table 3). The silages made 
from the crops fertilized with the biostimulator showed a tendency for a hi-
gher total protein content. The silages made from the plants fertilized with 
silicon had a higher protein nutritional value expressed in BTJ units and a 
higher energy value expressed in JPM units as compared with the silage 
made from non Si-fertilized plants. Nutritional value of silages is largely 
determined by the dry matter content of ensiled plants (yahaya et al. 2001). 
An excessive moisture content in crops adversely affects fermentation and 
the silage produced has a low protein content, excessive acidity and a high 
share of acetic acid and ammonia. An insufficient content of dry matter is 
associated with the enhanced activity of undesirable bacteria of Clostridium 
spp., and decomposition of sucrose and protein to butyric acid and ammonia. 
However, an excessively high content of dry matter together with the strong 
crushing force applied to ensiled material may result in the overheating of 
silage and significant loss of nutrients. An optimum content of dry matter is 
28-30% (Jeroch et al. 1999). The silages prepared in this study had a high 
dry matter content (Table 3) and high pH (over 6). The silage quality assess-
ment revealed a proper ratio of organic acids, absence of butyric acid and low 
percentage of ammonia nitrogen (N-NH3) in the total nitrogen. 

The study showed no impact of silicon preparation on the content of dry 
matter and other components, except for protein, in the silages. A trend  
towards a higher protein content might be caused by the higher share of 
papilionaceous plants in the botanical composition of the meadow plants and 
the increased protein content in these plants. As reported by Kurdali et al. 
(2013), a reduced ability to bind atmospheric nitrogen due to water shortage 
negatively affects the nitrogen balance in the plant. The use of silicon in fer-
tilization of chickpeas, a known papilionaceous plant, improved the binding 
or atmospheric nitrogen (% Ndfa) by 51% in plants exposed to a water deficit 
and by 47% in plants grown under optimal conditions. Mali and aery (2008) 
suggested that the beneficial effect of silicon on nitrogen fixation might be 
due to the higher content of leghemoglobin, an oxygen fixing hemeprotein 
present in root nodules of papilionaceous plants. Double soil fertilization 
with silicon and potassium at different doses (Si50K+, Si100K+, Si200K+) positi-
vely affected the plant’s nitrogen balance (+146, +144 and +169 mg N/pod, 
respectively) (Kurdali et al. 2013). The improved nitrogen balance seemed to 
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be the result of silicon application, as no significant results were achieved 
following the fertilization with potassium preparation (Kurdali et al. 2013). 

The intake of feed and nutrients was higher in the groups fed with the 
experimental silages than in the control one (Table 4). The highest milk yield 
was achieved in the cows fed with the silage made from plants fertilized with 
the highest silicon preparation dose (group II). It was on average 5 kg more 
than in the control group (Table 5). The improved productivity and higher 
content of fat and protein in the milk of the cows fed with silages made from 
Si-fertilized plants could have resulted from their higher intake of dry mat-

Table 3 
Yield of the crop after foliar fertilization with the silicon growth stimulator and the chemical 

composition and nutritional value of the silages

Detailed description Control Variant I Variant II

Crop dry matter yield (t ha-1) 5.96 5.26 5.66
Chemical composition (%)

dry matter 43.34 44.63 45.60
raw ash 7.51 7.72 7.85
total protein 9.66x 10.24y 10.40y

raw fat 2.27 2.37 2.42
raw fiber 36.90 36.57 35.50
NDF 67.57 66.89 64.90
ADF 42.96 42.56 41.30
NFC 8.42 8.67 8.84
pH 6.34 6.55 6.64

Total VFA (%) 2.01 2.07 2.10
lactic acid 1.84 1.91 1.95
acetic acid 0.12 0.11 0.10
propionic acid 0.05 0.05 0.05
butyric acid 0.0 0.0 0.0
N-NH3, % N 5.30 5.46 5.63

Quality assessment acc. to Fliege - Zimmer very good very good very good
Nutritional value

PDIN (g) 56A 77B 78B

PDIE (g) 55A 70B 64AB

UFL 0.62A 0.80B 0.79B

UFV 0.51A 0.71B 0.72B

CFU 1.16A 1.17A 1.05B

x,y tendency a,b p ≤ 0,05; A,B p ≤ 0,01; Units of IZ-INRA (2014) system: PDIN – protein digested in 
the small intestine limited by N, PDIE – protein digested in the small intestine limited by energy; 
UFL – energy unit for milk production, UFV – energy unit for meat production, CFU – cattle fill 
unit. 
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ter from TMR, the higher nutritional value of the feeds, and a better balance 
of nutrients in the supplied rations, especially in group II.

The increased milk fat content (from 0.5% to 0.2% higher depending on 
a group) affected the results of milk productivity and fat corrected milk 
(FCM). Similar results in terms of improved productivity of dairy cows were 

Table 4
TMR doses and daily feed intake in dairy cows

Detailed description Control Group I Group II

TMR composition (per kg of feed)
Control silage 26.3 - -
Silage – variant I - 26.3 -
Silage – variant II - - 26.3
Meadow hay 5.9 5.9 5.9
Barley straw 2.3 2.3 2.3
Compound feed 5.0 5.0 5.0

TMR composition (per kg of dry matter)
Control silage 11.5 - -
Silage – variant I - 11.4 -
Silage – variant II - - 12.3
Meadow hay 5.0 5.0 5.0
Barley straw 2.0 2.0 2.0
Compound feed 4.36 4.36 4.36

Nutrient concentration in TMR (kg of dry matter)
DM (%) 0.58 0.58 0.6
PDIN (g) 75 76 76
PDIE (g) 74 73 75
UFL 0.70 0.70 0.72
(PDIN-PDIE)/UFL 1.8 3.9 0.4
Daily dose/animal (kg DW) 22.94 22.79 23.73
Leftovers, daily/animal (%) 14 10 8

Dry matter and nutrient intake, daily/animal
DM (kg) 19.26 20.50 21.83
PDIN (g) 1445 1558 1659
PDIE (g) 1425 1497 1637
UFL 13.48 14.35 15.71

Units of IZ-INRA (2014) system: PDIN – protein digested in the small intestine limited by N, 
PDIE – protein digested in the small intestine limited by energy; UFL – energy unit for milk 
production. 
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reported by ZielińsKa et al. (2008), who produced silages from meadow plants 
treated with a bacterial-mineral-vitamin preparation. This preparation also 
improved the quality of silages by reducing their pH and enhancing the con-
tent of lactic acid and some micro- and macronutrients. In our study, no si-
gnificant differences in the content of organic acids were observed, except for 
a tendency to a slightly lower percentage content of acetic acid in the silages 
made from Si-fertilized plants. However, the content of micro- and macro-
nutrients in the silages, which might have changed following an application 
of the biostimulator, due to the effects produced by silicon on the uptake of 
minerals, was not investigated.

Moreover, the milk produced by the cows fed with silages made from the 
fertilized plants contained lower total counts of microorganisms (BPC) and 
somatic cells (SCC). The best results in this area were achieved for the milk 
produced by group I cows fed with variant I silage. Both the count of somatic 
cells and the total count of bacteria correlate positively with mastitis. There-
fore, the above study’s outcome justifies the conclusion that the high quality 
of milk could be due to the low morbidity of the cows. Lower counts of soma-
tic cells and bacteria in the milk of the cows fed with the silages made from 
Si-fertilized plants might indicate a better health status of these animals. 
ParanTainen et al. (1987) reported a significant negative correlation between 
the silicon concentration and the count of somatic cells (r = -0.47) and elec-
tric conductivity of milk (r = -0.54). These authors stated that the cows with 
clinical mastitis had significantly lower levels of silicon both in milk and  
in the blood serum compared to healthy cows (respectively 0.36 ppm and 

Table 5
Milk yielding, basic composition and microbiological quality of milk in the cows fed with silages 

made from plants fertilized with silicon preparation

Detailed description Control Group I Group II

Productivity (kg d-1)
Milk 18.32A 20.06B 21.81C

FCM 17.86A 20.36B 22.79C

Fat 0.70Aa 0.82b 0.94Bb

Protein 0.57Aa 0.66b 0.76Bc

Total solids 11.93Aa 12.85b 13.62Bc

Fat 3.83x 4.10xy 4.30y

Total protein 3.13 3.30 3.50
SCC (k cm-3 milk) 297.8A 205.7B 224.2B

BPC (k cm-3 milk) 89.6Aa 60.4Bb 69.6Bc

x,y tendency a,b p ≤ 0,05; A,B p ≤ 0,01; FCM – fat corrected milk; SCC – somatic cell count, thous.cm-3 
of milk; BPC – bacteria plate count, k cm-3 of milk; According to the Polish Norm PN-A-86002” 
Raw milk for purchase” requirements for extra class are as follows: somatic cell count per 1 cm3 
should be less than 400.000; bacteria plate count per 1 cm3 should be less than 100.000.
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1.02 ppm vs. 0.84 ppm and 1.63 ppm). Silicon shows antioxidant activity, 
similarly to selenium, which is widely used in nutrition of dairy cows. Howe-
ver, the available literature on silicon properties is scarce, particularly in 
comparison with reports on selenium, probably due to toxic effects of large 
silicon doses. Silicon may cause kidney concretions in cattle (BaileY 1967), 
and its toxicity may be manifested by nephritis and renal fibrosis (ParanTainen 
et al. 1987). The content of silicon in silage or in milk or blood serum of cows 
was not determined in our study, but the significant difference in the total 
count of milk bacteria depending on the type of silage may confirm the need 
for optimum and precise supplementation with silicon. 

CONCLUSIONS

The study showed that foliar fertilization with a silicon biostimulator 
affected the botanical composition of pasture flora and thus improved the 
nutritional value of ensiled feed. The cows fed with the silage made from  
the soiling crops fertilized with the biostimulator produced milk of higher 
quality and higher content of total solids, protein and fat as well as of better 
microbiological quality. The research clearly indicated that our knowledge on 
the quality of silage made from meadow plants fertilized with a silicon  
biostimulator needs to be expanded. This could be done by determining the 
content of micro- and macronutrients in silages and making an analysis of 
their microbiological quality indicators and oxidative stability. Considering 
potential benefits of silicon supplementation in dairy cattle, more extensive 
and updated research on the absorption and effects of this micronutrient on 
the productivity and health of dairy cows, especially high-yielding cows,  
would be advisable.
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