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With the aim of forming a complete observation of the botanical composition and nutritive value of pasture and
meadow hay from the Divc¢ibare region, which is a typically hilly-mountain area in Serbia, investigations were de-
signed to evaluate the quality of pasture and hay (chemical composition and energy value), as well as the losses
which are results of drying pasture. Twelve samples of grass were taken from three different altitudes and after mow-
ing, samples of hay were also taken from the same meadow.

In a conventional chemical analysis (Weende) the chemical composition of grass and hay were determined. On
the basic of this analysis nutritive values were calculated. Pasture and hay from the Div¢ibare region have a satisfying
chemical composition, they can be used as a forage base and a source of nutrients for ruminants, predominantly, low-
producing livestock. The difference in content of proteins among samples from some localities might be bound with
the content of fabaceae. The increase fibre content with the proportional decrease content of protein had a negative
influence on the nutritive value in the samples of grass and hay.

The Net Energy Lactation (NEL) of hay from the investigated region is near the lower limit reported as average
for pasture and meadow hay. Significant higher nutritive values of green mass, calculated on dry matter (NEL 8.35
MlJ/kg, SV 0.78 SJ/kg) when compared to the nutritive value of hay (NEL 8.12 MJ/kg, SV 0.74 SJ/kg) show that
losses are results of haymaking. Nutrients losses during drying are in correlation with losses of proteins, lipids and
mineral matter, but there is an increase in fiber. The change in chemical composition due to the described losses dur-
ing drying and the negative influence on organic matter digestibility, led to a reduction in the energy value of the in-
vestigated samples.
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XPAHJINBA BPEJJHOCT HA 3EJIEHATA MACA 1 CEHOTO
Ol PETHUOHOT HA TUBUYUBAPE

Co men ga ¢opMupaMe KOMIUIETHA CJIMKA 33 GOTAHMYKMOT COCTAaB M XPAHJIMBAaTa BPEJHOCT Ha TallaTa U
JIMBAJICKOTO CEHO O] perroHOT Ha JluBunbape, KOj € THIIMYHO BHCOKOIUIAHMHCKO mojapadje Bo CpOuja, U3BpIIMBME
eBajlyalMja Ha KBAJMTETOT HA IAIliaTta W CEHOTO (XEMHCKH COCTaB M €HEPreTCKa BPEJHOCT) M Ha 3aryOuTe KO ce
pe3yiTaTr Ha Cylieme Ha mamara. bea 3eMeHH JBaHaeceT MpoOH OJ TPEBa OJ TPU PA3IMYHH BUCOYMHHU, M TOA IO
LYTEHETO, J0/IeKa IPoOUTe 011 CeHO Oea 3eMaHu cekoraml oJf KICTOTO MecTo. CO KOHBECHI[MOHAIHA XEMHCKA aHAIH3a
(meronor Ha Weende) Oerre oipeieH XEeMHUCKHOT COCTaB Ha TpeBaTa W CEHOTO. Bp3 0a3a Ha THe aHamu3u Oemie
MpecMeTana XpaHiuBaTa BpeaHocT. Ilamara u ceHOTO 0J perHoHOT Ha J[uBumbape wMaa 3a0BOJSYBAYKH XEMHUCKH
cocraB. Tue MOXaT Ja OuIaT KOPHCTEHH KAaKO KpMHA 0a3za M HM3BOpP HA XPaHJIMBHA MaTEpPUU 3a IPEKUBAPH,
MPEJIOMUHATHO, U 3a M0Ci1ab0 MPOJYKTUBHU )XUBOTHU. PasuKkuTe BO COMpPKUHATA HA MPOTEHHH Kaj TIOBEKETO IPOOH
Ol pa3IMYHH JIOKAJTUTETH MOXeOW Ce MOBp3aHH CO MPHCYCTBOTO Ha pacrtenuja oj (ammumjata Fabaceae.
3rojieMyBambeTO HA COJAPIKAHATA HA BIAKHO CO MPOMOPIHOHATHOTO HaMalyBambe HA COIAPIKUHATA HA MPOTEHHH MMa
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HETaTHUBHO BIIMjaHHe Ha XpaHIMBaTa BPEIHOCT Ha IMpoOuTe ox TpeBa u ceHo. Hero-eneprujara 3a makranuja (NEL)
Ha CEHOTO OJ UCTPaKyBaHUOT PETHOH € OINCKY 10 HaMaJIeHHOT JIMMHT pedepupan Bo JUTEepaTypaTa Kako IpoceK 3a
TaIara ¥ JIMBafCKOTO CEHO. YTBpAEHA € 3HAYNTEIHO NOBHCOKA XPaH/INBA BPEJHOCT HA 3eJeHaTa Maca, KaJIKy/IupaHa
Ha cyBa marepuja (NEL 8.35 MIJ/kg; SV 0.78 Sl/kg), Bo cropenba co xpammmBata BpeaHocT Ha cenoro (NEL
8.12 MJ/kg, SV 0.74 SJ/kg), mTo moKkaKyBa Jieka 3aryouTe ce pe3ynaraT Ha oOpaboTkaTa Ha CEHOTO. 3aryOuTe BO
XpaHJIUBH MaTepHH 3a BpeMe Ha CYIICHETO Ce BO KOpelampja co 3aryOuTe Ha IPOTEHHH, JIUIUAU U MHUHEPATHU
MaTepuH, HO He CO 3rOJIEMyBambeTO Ha BIAKHOTO. [IpoMeHNTE BO XEMHCKHOT COCTaB OIUIIAHU KaKO 3aryOH BO TEKOT
Ha CyIICIeTO M HEraTUBHOTO BIIMjaHHE BP3 CBAPIMBOCTAa HA OPTaHCKUTE MAaTepHU JOBEIyBaaT IO HAMaTyBame Ha

CHEPreTcKaTa BpeAHOCT Ha UCIIUTYBAHUTEC Hp06I/I.

Kiy4ynn 300poBH: XpaHiiBa BpeJHOCT; 3€JIeHa Maca, CEHO

1. INTRODUCTION

The green mass and hay are a good source of
nutritious substances, indispensable in the diet of
sheep, cattle and horses, and are included in the
diet of pigs and poultry. The chemical composition
of plants is affected by floristical diversities, soil
composition, terms of growth, the state of maturity
and the influence of the fertilizer. Green mass is
used as fresh food or hay (naturally or artificially
dried plant mass) or in the form of anhydrous meal
and silage. Nutrition quality of forage varies and
depends on the plant species, stage of growth, soil
type, cultivation conditions and fertilizer treat-
ment. Plant species, grasses, legumes and herbs
determine the mineral profile of green mass as
well as the chemical composition. The aim of the
haymaking process is to reduce the moisture con-
tent and contribute to a longer use (storage) of
plant food.

The hay is a good source of energy and pro-
teins. The variation in the nutritive composition of
hay occurs as a result of differences in botanical
composition, the cutting phase as well as weather
conditions of cutting. The process of drying and
storage affects the loss in nutrition value, i.e. the
quality of hay. An atmospheric condition, like rain,
dew, leads to the loss of nutritive substances and
the most easily soluble carbohydrates, protein and
vitamins. Storing and saving the hay also reduce
the protein content, and increase the content of
cellulose (Muratovi¢, 1998). It is believed that the
losses in digestibly organic matter and protein are
about 27% (McDonald et al., 1988), and the total
losses during the drying of green plants, ranging in
the limits of 10-50% (Sevkovié et al., 1991).

2. MATERIAL AND METHODS

For the estimation of chemical composition
and energy value a total of 12 samples of green

mass were taken from six different localities from
three different altitudes, and after mowing, sam-
ples of hay were also taken from the same
meadow. Chemical composition is determined by
standard methods (Weende) at the Department of
Nutrition, Faculty of Veterinary Medicine in Bel-
grade. In order to investigate the energy value of
green mass and hay, it is determined by the net
measure of productive energy value of feed (NVEL,
Net Energy for Lactation, MJ/kg DM) and the fol-
lowing mathematical expression were used:

NEL [MJ/kg] = ME x [0.6 + 0.24 x (g —0.57)] (1)
q (metabolic of energy) = BE/ME (Grbesa, 1993)

BE =0.0226 x; + 0.0407 x; + 0.0192 x3 + 0.0172 x,
@)

where x; are crude proteins (N x 6.25 g/kg DM), x,
crude fat (g/lkg DM), x5 crude fibre (g’kg DM) and
x4 N-free extract (g/lkg DM).

ME=0.0152 x;+0.0342 x, + 0.0128 x; + 0.0159 x,
€)

where x; digestible proteins (N x 6.25 g/kg DM),
x, digestible fat (g/lkg DM), x; digestible fibre
(g/lkg DM) and x4 digestible N-free extract (g/kg
DM).

For the calculation of metabolic energy di-
gestible coefficients of 65, 50, 68 and 65%, i.e. 58,
48, 60 and 64% were used for crude protein, crude
fat, cellulose and N-free extract of green mass and
hay. Calculating the material of the unit of energy
as a measure of net productivity of feed energy
(starch value, SJ/kg), digestible coefficients were
used of 65, 50, 68 and 65%, i.e. 58, 48, 60 and
64% for crude protein, crude fat, cellulose and N-
free extract of green mass and hay. Starch value as
a measure of productive effects of feed is calcu-
lated using the following mathematical expression:
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SV [SJ/kg] = 0.94 x,+ 1.91 x, + 1.00 x; +
+1.00xs— A x; )

where x; digestible proteins (g’kg DM), x, digesti-
ble fat (g’/kg DM), x5 digestible fibre (g'kg DM)
and x, digestible N-free extract (g’kg DM). 4 is
0.38 for green mass and 0.58 for hay (Sinovec and
Sevkovié, 1995).

3. RESULTS AND DISCUSSION

According to the investigations of green mass
and hay from three different altitudes of Divcibare,
established chemical composition is presented in
Table 1.

Net Energy for Lactation (NEL) and Starch
Values (SV) in samples of green mass and hay

from three different altitudes of Div¢ibare are pre-
sented in Table 2.

Derived testing found the average energy
value of green mass of NEL 8.35 MJ/kg DM and
SV 0.78 SJ/kg DM, which is in relation to the
higher content of literature data. Stekar et al.
(1989) report that the energy value of green mass
are around 6.07 MJ/kg, or 0.63 SJ/kg. Muratovi¢
(1998) presents data of 5.08-6.08 MlJ/kg, and
0.74-0.88 SV/kg DM. NEL values obtained are
slightly higher than listed, and the differences can
be attributed to different quality of the green mass,
more particularly cellulose content, as well as
equations that are applied to calculate energy val-
ues. The starch unit of green mass is similar as
reported by Muratovi¢ (1998).

Table 1
Chemical composition of green mass and hay of Divéibare [%]
Localities Moisture Ash Proteins Fat Fibre N-free extract
(above sea level) Green mass
<250 m 64.78 3.44 3.03* 0.88 9.12 18.75%
250-550 m 66.02" 3.01 3.92° 0.94% 7.54* 18.58%
>550 m 49.49" 4.55 3.09 1.38° 12.56 28.95%°
Mean 60.09 3.67 3.35 1.06 9.74 22.09
Hay
<250 m 8.32 7.33 6.08 1.54 28.24 48.50
250-550 m 8.23 6.87 5.37 1.56 27.12 50.86
>550m 7.90 7.72 4.75 1.58 26.76 51.30
Mean 8.15 7.30 5.40 1.56 27.37 50.22
Table 2 The investigation of the energy value of hay

Energy values of green mass and hay of Divcéibare

Localities Green mass Hay

f:\t::f)/e sea NEL SV NEL SV
(MJ/kg DM) (SJ/kg DM) (MJ/kg DM) (SJ/kg DM)

<250m 731 0.67 8.10 0.73

250-550 m 7.19 0.68 8.15 0.75

>550m 10.56 1.00 8.11 0.74

Mean 8.35 0.78 8.12 0.74
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from different localities Divcibare is determined
by the average content of the NEL 8.12 MJ/kg
DM, and SV 0.74 SJ/kg DM. In relation to the re-
sults, Stekar et al. (1994, 1995) cite data below
(4.52 MJ/kg and 0.35 SJ/kg DM), and Todorov
(1995) and Grbesa (1993) values up to 6.16 MJ/kg.
Among other things, the energy value of hay de-
pends on the moment and cutting, the phase of
vegetation and the information obtained in the data
largely agree that Cilev et al. (2001) state for hay.
Bearing in mind the content of energy, hay from
Divcibare areas can be classified as medium qual-
ity (Sinovec et al., 1995).
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In Table 3 with the average energy content
(NEL, SV) green mass of hay, as well as loss dur-
ing drying the green mass, are shown. Losses in
the energy values are clearly marked and statisti-
cally significant (p < 0.05).

Table 3.
Change in energy values [%]

NEL SU NEL Sv
(MJ/kg DM) (SV/kg DM) (MJ/kg DM) (SJ/kg DM)
Green mass  3.33 0.31 8.35° 0.78*
Hay 7.46 0.68 8.12° 0.74°
Losses (%) - - -2.75 -5.12

p*P<0.05

Changes of the chemical composition are de-
scribed as a result of losses during the drying
process and caused the reduction of the energy
value of the examined samples (Fig. 1). The rela-
tive increase of the content of cellulose with simul-
taneous and proportional reduction in protein and
lipid content has a negative impact on the organic
matter digestibility, as well as on the energy value
of hay.

O hay

 green mass
8.30
825
8.20
8.15
8.10
8.05
8.00

hay green mass

NEL

O hay

@ green mass

hay green mass

SV

Fig. 1. Energy values of green mass and hay

4. CONCLUSIONS

Investigation of the energy values of green
mass and hay from the Divcibare region showed a
significant higher nutritive value of green mass,
calculated on dry matter, compared to the nutritive
value of hay. Those differences are results of hay-
making. Nutrients losses during drying are in cor-
relation with decrease levels of proteins, lipids and
mineral matter, but there is an increase in fiber.
The change in the chemical composition due to the
described losses during drying and the negative
influence on organic matter digestibility, led to a
reduction in the energy value of the investigated
samples.
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