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Summary

Studies were carried out in the years 2011-201théfield experiment on permanent meadow. The a@mta assess the
effect of various forms and doses of fertilisersmtritive value and microbiological quality of tHest regrowth of
meadow sward. Six experimental plots were estaddisin the meadow and fertilised with mineral NP&tfle liquid ma-
nure and manure applied in two doses correspontting0 and 120 kg N Ha First regrowth of meadow sward was col-
lected for analyses. The number of selected migardsms and the content of nutritive component&wealysed in these
samples. Applied organic fertilisation, especidahat with manure, increased the content of crude dgcreased the con-
centration of simple sugars and the sugar to protaitio. Moreover, manure fertilisation increasdtetconcentration of
potassium and decreased the concentration of sqditexgynesium and calcium in meadow sward. Higheeslad fertilis-
ers increased the content of potassium and decdetise of calcium in the sward. Applied organictifesation did not re-

sult in unfavourable changes in epiphytic micradlaf the sward.
Key words:liquid manure, NPK, macroelements, epiphytic mioraf manure, botanical composition, nutritive valu

WPLYW NAWO ZENIA MINERALNEGO NPK | NAWOZAMI NATURALNYMI NA
ZAWARTO SC SKEADNIKOW POKARMOWYCH 1 JAKO  SC MIKROBIOLOGICZN A
PIERWSZEGO ODROSTU RUNI £ AKOWEJ

Streszczenie

Badania prowadzono w latach 2011-2013 wvdadczeniu tanowym nade trwatej. Celem badabyta ocena wptywu sto-
sowania rénych form i dawek nawozoéw na waid@okarmow i jakas¢ mikrobiologiczia pierwszego odrostu runikowe;j.

W ramach bada&na izce wydzielono 6 tanéw éwiadczalnych, ktére nawono nawozami mineralnymi NPK oraz gnojow-
kq bydkcq i obornikiem stosowanymi w dwéch dawkach, odpoajismych dwoém poziomom navemia azotem: 60 i 120
kg-ha'. Do analiz pobierano riitqkowy z pierwszego odrostu. W prébach zielonki ocenlazebnd¢ wybranych mikro-

organizmow, a tale zawartdci sktadnikéw pokarmowych. Zastosowane n@m@ nawozami naturalnymili, zwtaszcza
obornikiem, spowodowato wzrost zawddiopopiotu surowego oraz spadek koncentracji cukphastych i pogorszenie
stosunku cukrowo-biatkowego. Ponadto nzevoe obornikiem powodowato wzrost zawaciov runi igkowej potasu przy
rownoczesnym spadku koncentracji sodu, magnezpniaaWzrost dawki nawienia powodowat wzrost zawasto potasu

i spadek wapnia w runi. Stosowane nagrie nawozami naturalnymi nie powodowato niekorgygt zmian w mikroflorze

epifitycznej runi.

Stowa kluczowegnojowka, NPK, makroelementy, mikroflora epifitiya, obornik, sktad botaniczny, waf¢pokarmowa

1. Introduction

Due to high prices of mineral fertilisers, an i&sing
interest in organic fertilisers has been obsenesmtly in
Poland. The number of organic farms, where orgtenrid-
isers are the only allowable ones, increases résphc

Manure, liquid manure and slurry are the orgagitlisers
most often applied on permanent grasslands [1]r@piate
meadow fertilisation determines to a large extbatftoristic
and chemical composition of sward and improvestitsitive
value and palatability [2, 3, 4]. Nutritive valuéfodder from
grasslands depends on proportions of particulaemircom-
ponents, which ensure normal physiological processani-
mals and on the content of organic matter andigesstibility,
which determines the energetic values of fodderthe pro-
ductive potential of animals fed that fodder [5, 6]

A lack of toxic and counter-nutritive substancesm-
portant for final effect of animal production aneéalth.
Only the whole set of mentioned factors determiresd
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nutritive value of each fodder. Qualitative reqoients put
on milk as a raw material for further processingassitates
the production of fodder of high nutritive valuetlalso of
high microbiological quality. This is particularlynportant
for fodder from grasslands, which is often the basi ex-
clusive fodder eaten by cattle.

The aim of this study was to assess the effeganbus
forms and doses of fertilisers on nutritive valung anicro-
biological quality of the first regrowth of mead®ward.

2. Materials and methods

Studies were carried out in the years 2011-2013 on

permanent meadow (proper dry ground) of the Expemim
tal Farm, Institute of Technology and Life Sciendas
Falenty. Field experiment was set up on minerdl(btack
degraded soil) of size fraction of light silty loam

Six plots of an area of 0.3 ha each were estadisin
the meadow and fertilised with mineral NPK, liqunure
and manure. Fertilisers were applied in two dos@see
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sponding to two levels of nitrogen fertilisationt the first 3. Results and discussion
level (N-60) annual nutrient input was 60 kg N,K80P and
60 kg K per ha, at the second (N-120) the input ¥2 kg Botanical composition of sward. Nutritive value of
N, 60 kg P and 120 kg K per ha. Mineral fertiliserduded fodder from permanent grasslands is a reflectiohaténi-
ammonium saltpetre, ground rock phosphate and §iatas cal composition of sward i.e. of the proportion gr&ss,
sulphate. They were applied in spring (1/3 of ahdoae of legume and herb species, which differ in chemicahgosi-
N and K and the whole dose of P) and after thé &rgl  tion [2]. The share of the main plant groups anganticu-
second cut (the remaining two thirds of annual dofs&l  lar species in the sward of studied plots was aimiNo
and K). Phosphorus deficits in plots fertilised twliquid  significant changes in botanical composition wessesved
manure were supplemented with ground phosphate. rock subsequent years. Grasses contributed mosatt yield
Depending on N content in manure and liquid man24e)  (tab. 1). Their mean share varied from 74 to 82dPplots
to 30,0 t hd of manure or 24,0 to 28,0%ha’ of liquid fertilised with lower doses of fertilisers and frod4.3 to
manure were applied at fertilisation level N-60. thie  87% on those fertilised with higher doses. The roead
higher intensity of fertilisation (N-120) annuals#s of or- foxtail (Alopecurus pratensik.) dominated among grasses
ganic fertilisers were doubled. Manure (20% DM) va@s  on all plots. Its percentage share was from 4 18uidi ma-
plied once in autumn or spring with manure spreader  nure N-120) to 54% (manure N-120). Less frequentewe
uid manure was applied to soil with special spremade the meadow gras$a pratensisL.) and Italian ryegrass
two equal doses, one in spring and one after thedut. (Lolium multiflorum L.) Dicotyledons classified as herbs
Botanical composition of meadow sward was estithateand weeds were the next numerous plant group. Tiegn
every year before the first cut with the Klapp’sthwal [7].  share in meadow sward was smaller on plots fextlliwith
Whole plots were mown with a rotary mower threeetina  higher doses of fertilisers (from 8.7 to 12%). Qaoip fertil-
year. The first cut was harvested between 19 anM&R  ised with lower doses their share in plant yields\iram 13
Sward samples for chemical and microbiological ysed to 19.3%. Main species in this group wefaraxacumspp.
were taken during the first cut. In the year 20é total andRumex acetosh. Participation of legumes, represented
number of aerobic bacteria, bacteria of the farihtero- mainly by the white cloverT{rifolium repend..), was small
bacteriaceage yeasts and moulds was estimated from culand ranged from 3.7 to 6.7%.
tures on Petrifilli" 3M. Every year the content of nutritive Total protein. Protein is the main component of fodder
components: total protein, crude fibre, crude asth solu- from meadow sward given to farm animals. Servinghas
ble sugars was determined after drying and gringilagit  built-up of tissues and organs it is indispensétaleanimals.
material with the NIRS method [8] using NIRFlex & Both the deficit and excess of protein in fodddectfanimal
apparatus and ready for use calibrations for HdEOT®).  productivity. Total protein content in bulk foddeom grass-
In samples from 2012-2013 the content of macrocempdands may vary greatly from 100-120 to 160-180 g'KgM
nents (P, K, Ca, Mg, Na) was determined in the dwkr-  [9]. Minimum content of total protein in fodder thdeter-
organic components were determined in plant matefier = mines appropriate digestion in alimentary tractighly effi-
mineralization in a mixture of nitric, perchlorimé sul- cient dairy cows is 150-170 g-kdoM [9; 10]. The content
phuric acids. Potassium concentration was detednivith ~ of total protein in analysed samples did not diffeach
the emission method, phosphorus — with colorimetri¢from 96.7 to 127,3 g/kg DM) and did not dependtbe
method and the concentrations of calcium, magnesindh form and dose of applied fertilisers (tab. 3). gthcontent of
sodium — with the atomic absorption spectrophotoynet structural carbohydrates, the so-called crude fibeecharac-
Obtained results were statistically processedgusiro-  teristic featureof bulk fodder. It contains many substances,
factorial ANOVA with the form of fertilisation (mieral  which modify digestion and determine the nutritiadue of
NPK, manure, liquid manure) and the dose (N-60 ldnd bulk fodder. Too high content of crude fibre isaatbr limit-
120) as factors. The significance of differencess waing nutritive value and the usefulness of plantsfézding
checked with Tukey HSD test at p < 0.05. Calcutaio highly efficient animals. On the other hand, rumitsaneed
were performed with Statistica 6 (Statsoft Polasafjware.  fibre for proper functioning of the digestive syste

Table 1. Proportion of plant groups in sward in l$taegrowth in the following years of study
Tab. 1. Udziat grup rdin w runi pierwszego odrostu w kolejnych latacliaa

Plant groups | Year of Fertilisation —
(%) study NPK Manure Liquid manure
N-60 N-120 N-60 N-120 N-60 N-120

2011 74 86 76 85 79 84

Grasses 2012 75 86 78 86 81 87
2013 73 89 77 82 87 87
Mean 74.0 87.0 77.0 84.3 82.3 86.0
2011 7 3 5 3 5 6

Legumes 2012 6 5 4 4 5 5
2013 7 3 6 4 4 5
Mean 6.7 3.7 5.0 3.7 4.7 5.3
2011 19 11 19 12 16 10

Others 2012 19 9 18 10 14 8
2013 20 8 17 14 9 8
Mean 19.3 9.3 18.0 12.0 13.0 8.7

Source: own studyZrédio: badania wtasne
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Table 2. Percentage of more important specied ire¢gsowth 2013
Tab. 2. Udziat wzniejszych gatunkéw §6n w runi pierwszego odrostu w 2013 roku

Fertilisation
Species NPK Manure Liquid manure
N-60 N-120 N-60 N-120 N-60 N-120

Alopecurus pratensis. 44 51 43 54 48 41
Poa pratensid.. 12 12 15 10 11 8
Lolium multiflorumL 6 18 8 8 22 25
Dactylis glomeratd.. 4 4 3 4 3 2
Bromus inermid.eyss. 2 1 2 2 1 0
Taraxacum spec. 9 4 7 5 5 5
Rumex acetosh 4 1 3 2 1 1
Trifolium repend... 5 2 4 2 3 4
Others 14 7 15 13 6 14

Source: own studyZrédio: badania wtasne

Table 3. Content of nutritive components in Istrozgh of meadow sword fertilized with NPK fertilise manure and lig-
uid manure

Tab. 3. Zawart€’ skladnikéw pokarmowych w | odime runi izkowej naweonej nawozami mineralnymi NPK, obornikiem
i gnojowk

E . NPK Manure Liguid manure Significance
xamined pa- | Year of fertilisation
ramtere study N-60 N-120 N-60 N-120 N-60 N-120| fertilisatio dose  dose
2011 106.0 102.7 117.7 106.( 104.9 112|5 ns ns ns
Total protein, 2012 118.6 120.5 127.3 119.2 113.9 110(0 ns ns ns
g-kg! DM 2013 115.9 107.5 112.4 110.2 114.5 96.[7 ns [* ns
Mean 113.5 110.3 119.1 111.8 1105 10644 ns ns ns
2011 323.7 332.9 308.2 320.4 317.0 3144 ** ns *
Crude fibre, 2012 273.8 294.1 285.4 296.1 276.6 271.8 ns ns ns
g-kg! DM 2013 328.1 355.3 340.2 353.2 332.0 3225 ** ki *
Mean 308.5 327.4 311.3 323.3 308(5 3029 ns ns ns
2011 78.4 79.1 97.4 89.2 88.0 102.1 xx ns *
Crude ash, 2012 65.6 68.8 75.8 84.1 69.7 77.1 * * *
g-kg! DM 2013 102.5 99.3 106.4 118.3 104.8 1053 ** ns *
Mean 82.1 82.4 93.2 97.2 87.5 94.8 * ns ns
Water soluble 2011 107.2 102.7 94.7 105.4 117.3 106|9 ns ns ns
sugars content 2012 165.1 146.5 130.6 118.5 1684.9 174|5 *x ns *
g-kg* DM. 2013 73.9 73.4 66.0 53.8 85.8 116.1 *x ng *
Mean 115.4 107.6 97.1 92.5 1240 132.5 * ns ns
2011 1.02 1.00 0.81 1.00 1.1y 0.97 ns ns ns
Sugars/protein 2012 1.39 1.25 1.03 1.00 1.48 1.5¢9 i ns *
ratio 2013 0.64 0.69 0.59 0.49 0.74 1.21 *x ** *
Mean 1.02 0.98 0.81 0.83 1.13 1.26 * ns *

Source: own studyZrodio: badania wiasne

first and second study year, are characteristigfasses at
the end of spiking and the beginning of floweridgpe [11,
12, 13] and evidence that the sward was mown iereog
later than the optimum.

Crude ash.Crude ash is a sum of mineral components
and possible inorganic impurities in fodder, whictani-
fested itself in its high concentration exceedirfy kg
DM. The content of crude ash in analysed plant rate

Optimum content of crude fibre in fodder for ruiaus
is 200-250 g-kg DM and it should not exceed 280 g'kg
DM [9, 10]. Fodder from experimental plots fulfitlethe
norm for ruminants only in the year 2012 since tinean
content of crude fibre was slightly above 282 ¢-KiM. In
other years the norm of crude fibre content waseded
(tab. 3). Statistical analysis revealed significaffect of
applied fertilisers on the content of crude fibnethe first
and third year of studies. In 2011 the sward froBRKNer-  significantly depended on the form of applied fesdition
tilised plots contained significantly more cruderé (328.3  (tab. 3). Sward fertilised with mineral NPK fersiéirs con-
g-kg' DM) than from those fertilised with manure (314.4 tained significantly less ash (82.25 g‘k§M) than that
g-kg' DM) or liquid manure (315.7 g-KgDM). In the last  fertilised with manure (95.2 g-KgDM) or liquid manure
study year the least content of crude fibre wasdoin (91.15 g-kg DM).
sward fertilised with liquid manure (327.3 g*kBM). The Sugar to protein ratio. Nutritive value of meadow
effect of fertiliser dose was significant only hetlast study sward is determined not only by absolute wateridelu

year. Sward from plots fertilised with higher natri doses
contained more fibre (343.7 g'kdpM) than that fertilised
with lower doses (333.4 g-kg.m).

Obtained low concentrations of protein at a higi-c
centration of crude fibre in sward, particularlgibie in the
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carbohydrates content but rather by the ratio tbeim [14].
The ratio is an indicator of the assimilability pfotein
from plants by animal organisms and should notdveet
than 0.4 and its optimum value for ruminants shdaldl
within the range from 0.8 and 1.5 [15, 16]. Théorat ana-
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lysed plant material varied between 0.64 and 1s69t did
not exceed the feeding norms. Statistical analykmved
significant effect of applied fertilisation on thatio (tab. 3).
Meadow sward from plots fertilised with liquid maathad,
on average, a higher ratio of these component®)hhn
the sward fertilised with manure (0.82) or NPK (1).0The
difference resulted from diverse content of singlgars in
sward from particular plots: the highest in plogstifised
with liquid manure (mean 128.3 g-k®M) and the lowest
in sward fertilised with manure (mean 94.8 g-kgM).
Lower content of simple sugars in meadow vegetdgon

large atmospheric precipitation and species ditersf
plants [4, 5, 18, 25]. Too high K concentratiomuixiesired
for animals since it limits assimilation of Mg, @ad Na.
Calcium. Calcium plays an important role in animal
feeding since it affects digestibility and palatiépi of
plants. Good fodder for ruminants should contabh ¢ Ca
kg® [5]. Feeding animals with fodder of low calciumneo
tent may result in insufficient fertility and procivity.
However, more often is hypercalcemia, which is #ace
of the excess of calcium in fodder. There is ati@ighip
between calcium and potassium, whose excess mait res

tilised with manure was also found by Kacorzyk andin calcium losses. The content of calcium in aredys

Szewczyk [2]. They explained this result by accuatiah of
large amounts of ammonium ions in soil due to anifivan
tion, which is associated with the expenditure ridrgy and
decrease in the content of simple sugars.

meadow sward varied from 0.9 to 1.kgj* (tab. 4) and
depended on the form of applied fertiliser. Thedstvcal-
cium content was typical for sward fertilised withanure
(1.1 gkg™ as a mean from two levels of fertilisation). Sig-

Phosphorus. Phosphorus is one of the more important nificantly more calcium was found in plants fegédd with
macroelements in animal fodder. Its concentration i mineral NPK (1,49 ¢xg DM) and liquid manure (1.6-kg

meadow plants varies from 1 to 8 g*kgM and depends on
plant species. Optimum P content in bulk foddercfattle is
between 2.8 and 3.6 g'kd5]. Animals fed fodder with
phosphorus deficit show decreased feed uptake thack-
fore, limited growth and development and lower reff-
ciency. In both study years phosphorus contentwarc
from all plots was relatively high (3.6-4.2 g'kan average)
and exceeded the optimum content for animals. &irdn-
tents of phosphorus in meadow sward and in grags¥le
mixtures were observed by other authors [17, 18hspho-
rus content above 3.0 g-kis an evidence of its appropriate
supply to meadow sward [19]. Despite the fact thattype
of fertilisation had no significant effect and thifect of fer-
tilisation was only significant in 2012, a tendemegs noted
for a higher P content in sward from plots fertiiswith ma-
nure (tab. 4). Positive effect of manure fertiiisaton P con-
centration in plant biomass was found also by Kadoand
Kasperczyk [20], who explained this by a higherrehaf
dicotyledons (legumes and herbs) in meadow sward.

! DM). All plants showed calcium deficit, which pratly
resulted from low calcium content in and acidic @i$oil.
Magnesium Deficits of this element are often recorded
in fodder from permanent grasslands. Assumed optimu
concentration in animal feeding is &g DM of plants. [5,
21]. Concentrations of magnesium in analysed plamts
ceeded this standard during the whole study pexratide-
pended on the form of applied fertiliser. The rgth@n
magnesium was the sward from plots fertilised witim-
eral NPK (mean for both levels of fertilisation wa$
gkg? DM), the least plant magnesium was found in plots
fertilised with liquid manure (mean 2.8kg* DM). There
was also a significant effect of nutrient dosesnaagne-
sium content in fodder. Sward fertilised with lowdwses
exhibited on average higher Mg content (3:4gg DM)
than that fertilised with higher doses (2.%gy sm.).
Higher Mg content in sward from less fertilised tpland
from plots fertilised with mineral NPK was probably
caused by a greater share of herbs, maialgxacumspp.

Potassium.Potassium content in meadow plants varies(tab. 1 and 2) which are able to accumulate morgnewa

greatly (from 6 to 80 g-kjDM) and rapidly in the effect of
fertilisation, especially with slurry. Some gras¢Psctylis
glomerata Lolium multiflorun) and herbs show higher
content of this element. Potassium content in a&ealy
meadow sward was differentiated (from 14.3 to 3pkg™,
tab. 4) and depended on both form and dose ofiderti
The lowest content of potassium was found in swieoth
plots fertilised with mineral NPK (mean of both é&s of
fertilisation was 17.2 g K k§ DM) and the highest — in
sward from manure fertilised plots (mean 28Kgd). The
opposite
Szewczyk [2], who found that mineral fertilisatidacili-
tated higher potassium content in plants in congpariwvith
manure or mixed fertilisation. Irrespective of tleem of
fertiliser, the dose of applied fertiliser was taetor sig-
nificantly differentiating potassium content in sda
Sward from plots fertilised with higher doses wiaher in
potassium (mean 24.1-kg’* DM) than sward fertilised
with lower doses (mean 19.&g™ DM). Sward from most
of the plots contained potassium in concentratiexteed-
ing the range of 17.0-20.0ky™ considered as the optimum
for grassland fodder [5, 21]. The excess of pot@ssin
fodder for cattle was often described in the litera [5, 18,
22, 23, 24] and explained by unlimited, the soezhl|lux-
ury K uptake” from soil. High K content in sward feili-
tated by fertilisation with nitrate-nitrogen, inswve use,
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sium [26].

Sodium. Fodder should contain from 1.5 to 2.5 g Na
per kgDM [5]. The richness of sward in sodium was very
low in all study years and depended on the forrapglied
fertiliser. Poorest in sodium was the sward fromtgpfertil-
ised with manure (0.21'kg™ - a mean from both levels of
fertilisation) and the richest — that from plotstifesed with
liquid manure (mean 0.83ky* DM). No effect of fertili-
sation doses on sodium content in sward was foBadow
concentration of sodium could be a result of adapgr

relationship was noted by Kacorzyk andcent ofAlopecurus pratensié41-54%) in sward. This spe-

cies is characterised by a poor ability to accuteusadium.
Because of negative correlation between potassndrsa-
dium, it is important to maintain appropriate K:Natio,

which should be equal to 5:1. In analysed plant@am
this ratio was much higher, which indicates thedneé
supplementing animals’ diet with mineral fodder.

Microbiological quality of meadow sward. Organic
fertilisers may contain various parasites, pathedearmful
for people and animals and other microorganismsaneg
tively affecting the quality of milk and its usefdss for
further processing [27]. Faecal bacteria includpaho-
genic strains may be present in less fermentecefaand
urine, especially when ill animals without any fisi
symptoms are present in the herd. Pathogenic ladter
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troduced in fertilisers may survive in soil andpants thus
contaminating green fodder and eventually prodisiiede
[28]. In experiment presented here, organic feriis (both
manure and liquid manure) did not affect microbgidal
quality of meadow sward intended for ensilage. Mtsal
number of aerobic bacteria of the family Enterobasteae,
yeasts and mould fungi on plants fertilised witgamic fertil-

isers was similar to that on plants fertilised witmeral NPK
(fig. 1). However, studies performed in small oiigdarms of
an area of 10 — 20 ha and breeding 6 — 10 animhbish pro-
duced organic fertilisers (liquid manure and slumged to
fertilise permanent grasslands showed the presafngatho-
genic bacteria (e.@almonellasp. andEscherichia coli in

fertilisers, soil, mown sward and in silage [29].

Table 4. Content of macroelements in Ist regrovitneadow sword fertilized with NPK fertilisers, maa and liquid manure
Tab. 4. Zawarté' makroelementéw w | odfcie runi kkowej nawgonej nawozami mineralnymi NPK, obornikiem i gnojgwk

E . NPK Manure Liquid manure Significance
xamined | Year of fertiisati
paramtere | study N-60 | N-120 | N-60 | N-120| N-60| N-120 fertiisation  dose erx' ('jsoasg’”
2012 3,8 4,2 4,3 4,3 3,8 3,7 * ns ns
P 2013 3,4 3,7 3,8 4,1 3,7 3,7 ns ns ns
Mean 3,6 3,9 4,1 4,2 3,7 3,7 ns ns ns
2012 15.8 19.1 25.9 28.8 17.6 24 .4 *x *x *
K 2013 14.3 19.7 27.4 30.0 17.8 22.4 *x *x *
Mean 15.0 19.4 26.7 29.4 17.7 23.5 xx *x *
2012 1.6 1.3 0.9 1.1 1.4 1.4 ns ns ns
Ca 2013 1.9 1.2 1.2 1.2 1.8 1.8 * ns ns
Mean 1.7 1.3 1.1 1.1 1.6 1.6 *x ns *
2012 3.8 3.4 2.9 2.9 3.0 2.5 ** ns *
Mg 2013 4.2 3.0 3.2 3.1 3.3 2.3 ** *x *x
Mean 4.0 3.2 3.1 3.0 3.2 2.4 xx xx xx
2012 0.5 0.6 0.1 0.2 0.8 0.4 ** ns *
Na 2013 1.0 0.5 0.2 0.3 1.0 1.1 ** ns *
Mean 0.8 0.5 0.2 0.3 0.9 0.7 xx ns *
Source: own studyZrodio: badania wiasne
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Fig. 1. The number of selected microorganismsjtlog™ FM) in | regrowth of meadow sword fertilized wiNPK fertilis-

ers, manure and liquid manure (2011)

Rys. 1. Liczebnié poszczegdlnych grup mikroorganizmoéw (g™ sw. m.) w | odrécie runi kkowej nawsonej oborni-

kiem, gnojéwk i nawozami mineralnymi

4. Conclusion

Fertilising meadows with organic fertilisers, peutarly
with manure increased the content of crude asiredsed
the concentration of simple sugars and worsenedubar
to protein ratio. Moreover, in comparison with atfierms
of fertilisers, application of manure increased tomcen-
tration of potassium in meadow sward with a paralk
crease in the concentration of sodium, magnesiuincah
cium. An increase of doses of applied fertiliseespective
of its type, increased potassium content and deetkaal-
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cium content in meadow sward. Applied fertilisatioh
meadow sward with organic fertilisers in conditiarfsde-

scribed experiment was not followed by unfavourable

changes in epiphytic microflora of analysed sward.
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