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ABSTRACT

Using adapted methods for balanced experiments with waterfowl, the apparent (AME, ) and the true (TME )
metabolizable energy of hull-less barley have been established. Despite the lower content of crude fiber, the energy
values were similar to the common barley (Hordeum sativa L.). The AME_ and the TME_ of the forage for Muscovy
ducks were 12.29 MJ/kg DM and 13.28 MJ/kg DM, and the coefficients of the gross energy transformation - 68.97
and 74.52, respectively.
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PE3IOME

IMon3Baiikm ajanTUIaHa 3a BOAOTUIABAIIK ITHIIM METOIMKA 32 OaJTaHCOBY OIHUTH, Ca yCTaHOBEHHU BuauMata (AME_ )
u ucrunckara (TME_ ) oOMeHHM eHepruM Ha TONO3BPHECT YEMHMK NPH MyCKYCHH MaTHUIHK. BBIPEKH Mo- HUCKOTO
CHIBpPKAHNE Ha CypOBM BIAKHHHH, CHEPTUHHHUTE CTOHHOCTH OsfXa WACHTHYHH C TE3W Ha OOMKHOBEHHS CUEMHUK
(Hordeum sativa L.). AME_, u TME | na dypaka 3a MyckycHu natuuu ca cborsetHo 12.29 MJ/kg ACB and 13.28
MJ/kg ACB npu koeduIieHTH Ha OI0JI30TBOPsIBAHE HA OpyTOCHEeprusiTa — CboTBETHO 68.97 1 74.52.

KNKO4YOBWU OYMU: O6meHHa eHeprus, Fono3bpHecT edeMuk, MyckycHU natuum
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PA3LUWPEHO PE3IOME

[0/103bPHECTHST €UEMHK € CPaBHUTEIHO HOBA KYJITypa
3a bobyrapus. Toit Moxe Ja ce moJji3Ba B XPaHUTEIIHO
— BKycOBara MPOMHUIUICHOCT B bbirapus, HO CbIIO
Taka € ¥ Ba)KEH 3a XPAHEHETO Ha MNTHIU, 0COOEHO 3a
BojoruiaBamiy. llenra Ha HACTOSIOTO M3CIEBAHE € Ja
Ce yCTAaHOBM XMMHYHHST ChCTaB U OpyTOEHepruitHara
CTOMHOCT Ha 4 TMEPCHeKTUBHHU JICHUH TOJI03bPHECT
€UeMHUK, KakTO W BHMJHMMara M HMCTHHCKara OOMEHHH
€HepriM Ha OCPEe/IHeHa CTOKOBA MapTua oT (hypaxa npu
oruTy ¢ MyCcKyCHH MaTUIIH.

IIpes 2003 rox ca mpoBeneHu OamaHCOBH OMUTH ¢ 12
eqHOroauIHN MyCKyCHHU IaToKa ¢ OCpeJHEHa CTOKOBa
naptuaa ot pypaxa. [lon3Bana e MeToauKa 3a 0aTaHCOBU
OIIMTHU C BOAOIJIaBaIlly IITUIIH.

PaznuunnTe MUHUY OT (hypaxka He IOKa3BaT ChIECTBEHH
pa3jIMK, KAaKTO B XHUMHYHHUA CH CbCTaB, Taka U B
OpyToeHepruiiHata CH CTOMHOCT, CJIEHOBATEIHO TE
Mmorart aa 6’I)Z[aT M3IIOJI3BAHU IPU XPAHCHETO HA MITULUTE
0e3 OMacHOCT OT CBIIECTBEHH pPAa3JIMKH B CPaBHEHUE
CbC CpelHaTa XpaHUTENIHA CTOHHOCT. CBIIOCTaBeHU C
O6I/IKHOBCHI/I§I €4YEMUK, 110 — CbIICCTBCHU Ca PA3JIMKUTC B
CBHABPIKAHUETO HA CYPOBH BJIAKHUHU (B TOJO3BbPHECTHUS
€UeMHK CYpPOBHUTE BIAKHUHHU ca ¢ 0koJ10 60% 1o — MaJIko)
u B BEB (BEB B u3cnensanust pypax e ¢ 3-4% moseue).
Bumumara oomenna eneprust (BOEn-o) Ha ocpeanena
CTOKOBa IMapTHIa OT TOJIO3bPHECT €UEMHK IIPH OIUTH
¢ Myckychnn mnarumm e 12.29 MlJ/kg ACB, mnpu
Koe(DUIIMEeHT Ha OIOJI30TBOPSIBAHE HA OpyTOCHEprusiTa
68.97.

HUctunckara oomenna eneprust (MOEn-o0) Ha ocpeaneHa
CTOKOBa IapTHIa OT TOJIO3bPHECT E€UYEMHK IIPH OIUTH
¢ Myckychnn mnarumm e 13.28 MlJ/kg ACB, mnpu
KOoe(DUIMEHT Ha OIOJI30TBOPSIBAHE HA OpyTOEHEprusita

74.52.

INTRODUCTION

Hull-less barley is a comparatively new crop for Bulgaria.
It can be successfully used in food and flavour industry
in Bulgaria but it is also important for fowl nutrition. In
Bulgaria different lines of the forage are in a process of
testing and consolidating.

In the combined forages for waterfowl, along with maize,
much bigger amounts of other cereals could be included
too [6, 8].

The advantages of hull-less barley could be found above
all in the low content of crude fibers that may contribute
to the better digestion of the nutrient substances and
hence, to the better utilization of the forage gross energy
by the birds.

The aim of the present study was to establish the chemical
composition and the gross energy of 4 perspective
hull-less barley lines, as well as the apparent and true
metabolizable energy of a stocking lot of the forage in
experiments with Muscovy ducks.

MATERIAL AND METHODS

In 2001-2002 the chemical composition and the energy
value of 4 lines of hull-less barley from the collection of
the Department of Genetics and Breeding, the Agricultural
University — Plovdiv, were studied.

The chemical composition was established following the
Veende method [5] and the gross energy value — by the
microprocessor calorimeter KL 11 Mikado.

In 2003 balanced experiments with 12 one-year old
Muscovy drakes were conducted with a stocking lot of
the forage containing 25 % of each line. The methods
of balanced experiments with waterfowl were applied [1,
4].

The apparent and the true metabolizable energy of the
forage were calculated following the method of Sibbald

Table 1: Chemical composition of the different varieties of pear barley— object of the experiment

Variety DM- % Content in DM- % Gross energy
Crude Ether Crude Ash NPE in DM- MJ/kg
protein extract fibber

Pv 103 87.91 13.87 1.06 1.87 2.05 81.15 17.91

Pv 104 88.33 14.85 0.94 1.61 1.96 80.64 17.80

557A00299 87.34 14.24 1.19 1.98 1.91 80.68 17.82

557A01099 87.21 11.11 1.14 2.11 1.97 83.67 17.74

Average for the  87.70 13.52 1.08 1.89 1.97 81.54 17.82

stocking lot
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Table 2: Input and output of substances and energy of tube fed and feed deprived birds (n=6+6)

Indexes Tube fed analogs Feed deprived analogs
Dry matter input (g) 52.87+0.10 -
Energy input —J 941668+ 1737 -
Nitrogen- input(g) 1.049+0.002 -
Energy output- J 307226+17223 7145249692
Nitrogen output (g) 1.479+ 0.083 0.744+ 0.101

Apparent N- retained (g)

-0.430

Table 3: Apparent and true metabolizable energy of pear barley in experiments with geese

Indexes Values
Apparent metabol. energy (AME) — MJ/kg DM 12.00
AME n-0 — MJ/kg ACB/DM 12.29
True metabol. energy (TME)- MJ/kg DM 13.36
TME n-o — MJ/kg DM 13.28
Gross energy use — AMEn-o/GE 68.97
Gross energy use — TMEn-o/GE 74.52

(1986):

e AME = (EI - EO)/ FI

¢ AME_,=AME - (34.4 x ANR/ FI)

e TME = AME + (FEL / FI)

e TME_, = TME - (34.4 x ANR / FI) - (34.4 x FNL / FI)
Where: AME and TME —apparent and true metabolizable
energy, EI — energy input by the forage, EO — energy
output with the excrement of fed birds, FI — food input /g/
, ANR — apparent nitrogen retained, FEL — food-deprived
analogues energy loss, FNL — food-deprived analogues
nitrogen loss,  — corrected values at zero nitrogen
balance.

n-0

RESULTS AND DISCUSSION

Table 1 shows the chemical composition and the gross
energy values of the four forage lines, as well as the mean
values of the stocking lot, the object of the experiment.
The separate forage lines did not manifest significant
differences both in their chemical compositions and
in gross energy contents. Consequently, they could be
used for fowl nutrition without the danger of receiving
significant differences from their mean nutrition
value. Compared to common barley grain [2] the most
significant were the differences in the crude fiber content
(in hull-less barley the crude fibers were 60 % less) and
non- protein extract (NPE-in the studied forage they were
3 — 4 % more). There were no significant differences in
the crude protein and ether extracts, as well as in the
gross energy values of the tested forages.

J. Cent. Eur. Agric. (2004) 5:2, 91-94

Table 2 shoes the input and output amounts of substances
and the energy of fed and food deprived drakes.

Table 3 presents the calculated values of the apparent and
the true metabolizable energy (corrected to zero nitrogen
balance) and the utilization of the gross energy of the
hull-less barley stocking lot.

The hull-less barley fell behind the basic energy forage
for fowl nutrition and behind the hull-less oats, both,
by apparent and by true metabolizable energy [1]. The
differences in the true metabolizable energies were 2.4
and 2.1 MJ/kg dry matter (DM) respectively. When
comparing the energy values of the hull-less and common
barley in geese [1], it becomes obvious that in both
species there is no significant differences in apparent as
well as in true metabolizable energy.

CONCLUSIONS

The hull-less barley lines studied did not manifest
significant differences in their chemical composition
and gross energy value. Consequently, great differences
in their nutrition value for fowl by lots could not be
expected, too. The apparent metabolizable energy of
a stocking lot of hull-less barley in experiments with
Muscovy drakes was 12.29 MJ/kg DM, the coefficient of
gross energy utilization being 68.97.

The true metabolizable energy of a stocking lot of
hull-less barley in experiments with Muscovy drakes
was 13.28 MJ/kg DM, the coefficient of gross energy
utilization being 74.52.
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