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Abstract: In the Moravicki District area, over 77,763had6r4% of the total arable
area (167,710 ha) are under grasslands with nate@llows and pastures covering 45,001 ha
and 32,762 ha, respectively.

The aim of the investigations was to examine thésfic composition and green
fodder yield and quality at a number of represesmtaites, having in mind the distribution of
natural meadows and pastures.

The investigations were conducted at seven sitegbeofMoravicki District. A
total of 12 natural grasslands were selected aed @ sampling at an optimal plant
growth and developmental stage for determinationfoafder yield and quality. The
distribution of good-quality species of grasses &glmes in phytocenoses of these
grasslands was low, as opposed to the high shasthef plants. Apart from a significant
percentage of good-quality species of grasses eguirles considerably higher fodder
yields with higher crude protein content were aebieon fertilised grasslands.
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Inroduction

In Central Serbia, largely an upland region acewrdio its orographic
characteristics, over 38% of agricultural landrigler grasslands.

In the Moravicki District area, over 77,763ha or486 of the total arable
area (167,710 ha) are under grasslands with natuesldows and pastures
covering 45,001 ha and 32,762 ha, respectivelyartAfpom being an important
source of good-quality fodder, natural grasslandsatso of significance in terms
of soil protection from erosion and biodiversity gene fund preservation
(Djordjevic-Milosevic et al., 1997). The areas inegtion are of extreme impo-
rtance for the development of livestock produciiothe upland region since they
often represent the main or the only source obtivek feed.

Average meadow and pasture yields range about h&8and 0.39 t
respectively (SG SCG, 2004), which is due to theeabe of necessary cultural
practices, primarily of fertilisation, and impropexploitation. By fertilisation and
natural grassland exploitation scheme over 15 oiiguality hay can be produced.

Despite the undoubted advantages of natural greissks fodder base this
production in our country has not been given sigfficattention. Natural meadows
and pastures are in rather bad condition and drg lsecreasingly subjected to
degradation processes. Low yields and unstableuptioth and low fodder quality
are induced by unfavourable floristic compositiom digh weed infestation (25-
40%), or by small percentage of quality grasses @alionaceae (Mijatovic,
1972). This is due to the absence of melioratioasures, fertilisation in the first
place, but also due to unfavourable environmentaiditions and improper
exploitation.

The aim of the investigations was to examine tohedfic composition,
green fodder yield and dry matter yield and quaditya number of representative
sites, having in mind the distribution of naturaadows and pastures.

Material and Method

Investigations of the yield and quality of volumirsdivestock feed at natural
meadows and pastures of the Moravicki District weseried out over the 2005
growing season at twelve sites (I-XIl). Sampliogdreen matter yield determination
was carried out at the optimum plant growth andatligpmental stage.

Coupled with sampling for biomass yield determimaii replications), 1 kg
of green fodder samples were collected from thes sielected for determination of
the floristic composition and analysis of the patage of grasses, legumes and other
species.

Dry matter yield determination was made after sandpjing at 6%C (air-

dry).

Standard methods were used to establish the digntatality: contents
of crude proteins (CP), crude fibre (CF), crudes f@@Fs) and crude ash (CA).
Based on the chemical composition results the pésge of nitrogen-free
extracs (NFE) was calculated.
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As the yield and quality of natural meadow and pastfodder were
dependent on numerous factors (agroenvironmentaditons, fertilisation,
exploitation method), in order to examine more thuighly productive capacity
of grasslands, soil samples were collected at & @8 depth for chemical
analysis (pH, humus content, contents of nitrogéiwsphorus and potassium).

Soil conditions — Soil conditions of grasslands selected are vetgrbge-
neous (Tab. 1).

Table 1. Chemical properties of natural grasslarld sf the Moravicki District

Sie o HUMUS N mg/100 g soll

%) () pos K,0
v 6.04 3.23 1.112 16.13 19.40
\% 5.48 3.48 1.001 12.61 9.74
VI 5.05 3.03 1.007 16.24 11.03
VI 5.73 3.00 1.013 14.61 17.32
VIl 4,98 2.43 0.097 13.11 12.04
IX 4.25 3.11 0.087 11.78 12.73
X 5.15 3.60 1.001 12.24 14.04
XI 6.74 4.03 1.103 18.20 18.61

Based on the chemical composition of the surfagerl&-20 cm) soil
pH showed neutral reaction (pH 6.74) at the XI,sieakly acid reaction (pH
6.04) at the IV site, and acid reaction at othtssiwhile the grassland at the IX
site was characterised by very acid reaction (#34.

The soils examined had good to medium humus supply good
nitrogen supply in the top layer. They also had imm&dphosphorus and poor to
medium potassium supplies (Tab. 1).

Research Results

The floristic composition of the grasslands — The presence of a great
number of species (as many as over 200) on a sudHce area is the basic
floristic characteristic of our natural grasslamhasated in the uplands. From the
agricultural point of view, they are classified antwo families,Poaceaeand
Fabaceaeand into a group of other species (weeds, minannful and toxic
plants). Apart from contributing to the floristievdrsity of the graslands, certain
plants from the group of other species have an itapb nutritious value.
Determination of the percentage of individual plaspecies is of high
significance, bearing in mind that the yield ana@lgy of fodder are the result of
the floristic composition of the grasslands (Troxd&d Charles, 1980; Fraser et
al., 1997).
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Average distribution of different grass speciegyufaes and other species in
natural grasslands was 40.53%, 19.62% and 39.&5¢ectively (Tab. 2).

Table 2. Distribution (in %) of grasses, legumed ather plant species in natural
grasslands in the Moravicki District

Distribution (in %)

Site
Grasses Legumes Other
I 27.57 15.65 56.78
Il 57.28 16.52 26.19
[ 66.83 24.69 8.48
v 35.28 15.04 49.68
\% 27.19 33.68 39.13
Vi 38.72 18.64 42.64
Vi 61.74 14.27 23.90
Vil 62.38 34.12 3.50
IX 22.14 6.73 71.13
X 21.02 10.92 68.06
XI 13.07 19.93 67.00
XIl 53.28 25.16 21.56
Average 40.53 19.62 39.85

The percentage of legumes and other plant spetiéisei green matter
yield indicated the state of the grassland, prilydhe degree of degradation of
these areas. Namely, the distribution of legumegead from 6.73% to 34.12%,
depending on plant nutrition. As opposed to thad, $hare of grasses and other
plants on non-fertilised soil was 22.14% and 71.188¢pectively. On fertilised
areas, the percentage of grasses and legumes madarably higher (62.38% and
34.12%, respectively), with the insignificant prese of other plants (3.50%),
(Tab. 2). A positive mineral fertilisation effech @rass percentage was recorded
by Lazarevic et al. (2004) and Alibegovic-Grbicaét(2004_. According to Rado-
jevic et al. (1980) (cit. after Stosic et al., 2pOhineral fertilisation (NPK
15:15:15) led to increased grass distribution (fréfnto 85%) and decreased
presence of other plants.

Environmental factors as well (precipitations, tenagure, light distribution,
soll fertility) can affect the floristic compositioof grasslands and their yield and
guality (Grynia and Kryszak, 1998).

Fodder yield — At the sites investigated, the green matter yielded
from 8.67 t hd to 23.00 t ha (Tab. 3).

Depending on soil properties, grassland conditiongreen fodder yields
produced were 9.67-23.00 t*hand 8.67-11.37 t Haon natural meadows and
pastures, respectively. Considerably higher grfeeder yields (56.21%) were
achieved on fertilised grasslands (sites VIII axthan on non-fertilised ones.
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Table 3. Green fodder yield (t figand dry matter quality (%) at the sites investga

Site Green fodder CP CF CFs CA NFE
I 23.00 288 26.03 140 954 60.15
1l 14.05 706 3210 1.30 8.43 51.11
1] 13.83 756 3235 140 8.47 50.22
v 14.00 8.81 2431 220 9.94 54,74
\ 8.67 413 2145 230 6.10 66.02
VI 9.67 444 20.65 220 8.32 64.39
Vil 11.05 6.94 2391 280 7.08 59.27
VI 17.23 738 19.12 090 7.41 65.19
IX 11.03 544 2061 0.80 8.88 64.27
X 11.13 6.31 2143 240 7.80 62.06
XI 11.37 394 2337 270 8.05 61.94
XII 18.83 756 25.04 090 9.74 56.76
Average 14.75 6.04 2420 1.78 8.31 5967

Scientific and practical work experience throughtingt world show that
no plant production can be that easily, rapidly affitiently increased solely by
fertilisation as fodder production in grasslandsrtiisation is also considered a
fodder yield stabilisation factor particularly inodight conditions, due to rational
water utilisation during organic matter synthesis.

Apart from the effect on the change in the flodstomposition, Steva-
novic et al. (2004), Nesic et al. (2004), Vuckostal. (2004), Alibegovic-Grbic
et al. (2004) also underline that fertilisation daduce significant increases in
dry matter yields of natural grasslands. Converdedstuch et al. (1998) report
that mineral fertilisers mostly induce yield incgea and organic ones, apart
from this, can bring about changes in the floristenposition.

Dry matter quality — The economic importance of natural grasslands is
determined by two basic factors: a) plant coveligugchemical composition or
nutritive value of the cover plants) and b) fodgield (Kojic et al., 2001). The
dry matter chemical composition of natural grasdtais the result of fodder
guality and as such it ranges widely depending hen @nvironmental factors,
cultural practices and developmental phenostaga@wski et al., 2004).

The green fodder from the grasslands selected \wasacterised by
diverse dry matter quality (tab. 3).

Average share of crude proteins was 6.04%, of cfilile 24.20%,
crude fats 1.78%, crude ash 8.31%, and the sharétrofjen-free extracts was
59.67%. As dry matter quality was the result ohpigrowth and developmental stage
at the time of cutting, the percentage of quatiguimes, grasses etc. the crude protein
share on five grasslands ranged from 2.88% to 5.44%86 on two grasslands and
their content exceeded 7% on five grasslands. Tmsignds with a higher share of
legumes and lower percentage of other plants weseacterised by higher crude
protein content (Tab. 3). Sawicki (1998) also regmbrthat the higher legume



66 Acta Agriculturae Serbica, Vol. X1I, 23 (2007) 61-68

presence on grasslands induced increases in croting and mineral matters,
leading to fodder quality improvement.

The crude protein share in dry matter on fertiligedssland (site VIII)
was considerably higher compared to the non-feetiligrassland. Fodder quality
improvement by fertilisation can be attained diye¢increased nutrient content)
or indirectly (change in the floristic compositiorBlipek and Kasperzsky (cit.
after Ocokoaljic et al., 1983) determined that fesdition considerably increased
protein content and vyield. Alibegovic-Grbic et 2004), on the other hand,
stressed that the crude protein yield increaseritilifed variants resulted from
an increase in dry matter yield rather than frorsain their content.

Conclusion

Natural grasslands in the Moravicki District welttaadegradation stage
which was well underway, thus the low presenceoafdeguality grasses and legu-
mes, as opposed to the high share of other planthei phytocenoses of this
grasslands.

Average presence of grasses, legumes and other mezies in the
grasslands at the sites selected was 40.53%, 1%68%9.85%, respectively.

Apart from the regularly low biomass yields on matigrasslands in our
country, and in the Moravicki District, at 12 sitebthis area, very high green
fodder yields were achieved being primarily theulesf increased precipitations
during the growing season.

In the grasslands where mineral fertilisers wertlusonsiderably higher
fodder yields and higher shares of quality graaseldegumes were achieved.

Dry matter quality was adequate, in terms of therithution of nutritive
plants in the phytocenoses of the natural grasslamekbstigated, with average
contents of crude proteins, crude fibre, crude asth NFE of 6.04%, 24.20%,
8.31% and 59.67%, respectively. The crude proteameson fertilised grasslands
was considerably higher compared to that on thefexdifised ones.
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Rezime

Na podrdju Moravickog okruga, od ukupnih obradivih povrSina (167.710
ha), pod travnjacima se nalazi preko 77.763 h#b6il%, odtega su prirodne livade
zastupljene na 45.001 ha, a pasnjaci ha 32.762 ha.

Cilj istraZivanja je bio da se, s obzirom na zdguapst prirodnih livada i
pasnjaka, u viSe reprezentativnih lokaliteta sagfemtisticki sastav, prinos i kvalitet
biomase.

IstraZivanja su obavljena u sedam lokaliteta Matkag okruga. Oda-
brano je ukupno 12 prirodnih travnjaka sa kojih jeoptimalnoj fazi porasta i
razvica biljaka izvrSeno uzimanje uzoraka za divanje prinosa i kvaliteta
bomase. Zastupljenost kvalitetnih vrsta trava utamoza u fitocenozama ovih
travnjaka je niska, nasuprot visokog udela ostaiifaka. Pored znsjnijeg
uce&a kvalitetnih vrsta trava i leguminoza dabrenim travnjacima ostvareni su
znatno véi prinosi krme sa w#@m sadrZajem sirovih proteina.



