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Abstract

Livestock and especially ruminants are one of the main sources of greenhouse gases.
Due to the large number of ruminants, relatively modest improvements in farm
management and feeding systems may lead to significant effects in terms of reducing the
generation of undesirable emissions. Such in-vivo research in ruminants is difficult, time-
consuming and requires significant financial resources. Therefore, in vitro technologies
have become necessary in recent years. However, difficulties in cannulating animals at the
rumen level limit the in-vitro studies. In order to overcome these problems, efforts are
focused on the possibilities of using lyophilized rumen fluid, which was the aim of this
research. The study has been performed with rams aged 2 years of the Bulgarian Dairy
Synthetic Population. The rumen contents have been taken in the morning before feeding
and filtered through three layers of gauze, then frozen at < -55 0C and lyophilized for 24
hours. Gas production in rations with the addition of biologically active substances -
Animal and Detox was analyzed by using fresh and lyophilized liquid of rumen contents.
The determination of the emitted amounts of carbon emissions in different feed sources is
according to the methodology for analysis with the Ankom RF Gas Production System,
which allows, in comparison with other “in-vitro™ systems, for fast and representative
analysis. In the feeding ration analysis, higher values of the total amount of gases
produced in fresh inoculum are found in comparison with the lyophilized at all levels of
incubation. In a ration with Animal additive and a fresh and lyophilized rumen fluid with
different incubation duration, a significant increase in the values of the released amount of
gas is found when using fresh and lyophilized inoculum from 24 to 48th hours - 58.4%
and 57.4%, respectively. After 48 hours of incubation, the differences are insignificant.
The values of the total amount of gases produced in lyophilized inoculum are slightly
higher than those obtained in fresh inoculum. In the comparative analysis of the feeding



ration with Detox additive the results obtained are similar to those when adding Animal.
The data show a significant increase in the values of the released amount of gas when
using fresh and lyophilized inoculum from 24 to 48th hour - 57.7% and 57.2%,
respectively. After 48 hours of incubation, the differences are insignificant. The values of
the total amount of gases produced from a feeding ration are higher when using fresh
inoculum.

Pe3iome

JKHMBOTHOBBIACTBOTO U OCOOCHO MPEXKUBHUTE KUBOTHH Ca €JMH OT OCHOBHHUTE
M3TOYHUIM Ha napHUKOBHM rasose. ITopamu ronemuss Opoil nmpexUBHU >KUBOTHH, JOPH
MUHHMAIIHU 1TOJ00PEHHUs] B CHCTEMHTE 3a yIpaBJICHHE W XpaHeHe Ha (epMHUTE MOraT ja
JIOBEJIAT JI0 3HAYUTENIHH €(DEKTH 10 OTHOIICHHE HA HAMaJSIBAHETO Ha OTACIICHUTE BPEIHH
emucuu. TaxkuBa in Vivo H3cIe[BaHHs NPHU MPEKUBHU KUBOTHU Ca TPY/AHH, OTHEMAT
MHOIO BpeME€ M H3HMCKBAT 3HAYUTE/IHH (DUHAHCOBH pecypcH. 3aToBa Ipe3 TOCIHeIHUTE
FOJIMHM €€ HaJOKMXa In VItro TEXHOJIOTWHTE. BbIpekn TOBA, TPYAHOCTHTE MPH
(ucTynupane Ha )KMBOTHH HAa HUBO ThpOyX OrpaHMuaBar in vitro W3clenBaHuATA. 3a 1a ce
NPEOJI0JIeAT T€3H NPOOIEMHU, YCUIHUSITA ca HACOUYEHH KbM Bb3MOXKHOCTUTE 3a M3IIOJI3BaHE
Ha THO(UIM3MPAHO THPOYXOBO ChIBPXKAHHE, KOETO O€llle U [elTa Ha TOBA M3CIie/[BaHE.
[IpoyuBaneTo € MpOBEJICHO C KOYOBE Ha BB3pacT 2 rojuHu oT CHHTETHYHA MOMYJIalus
Obarapckara miledHa. TepOyXOBOTO ChABPIKAHHE CE B3eMa CyTPHH IPE/IM XpaHEHE U ce
duarpupa mpe3 TpH ClIOs Mapis, ciel KoeTo ce 3ampassBa npu < -55 0C u ce
nuodumsupa 3a 24 yaca. [IpousBoacTBOTO Ha ra3 B JakOW ¢ 1006aBka HAa OMOJOTMYHO
aKTHBHH BeulecTBa - Animal u Detox Oeine aHamu3upaHo ype3 W3IMOJI3BAHE HA CBEXKO U
nuodunnsupaHo TbpOyXoBO chabpkaHue. Onpee/ssHeT0 Ha OTJICJICHUTE KOJIUYECTBa
BBIJIEPOJIHA EMHCHH € 110 MeTOoA0JI0rusTa 3a anainu3 ¢ Ankom RF Gas Production System,
KOSATO TO3BOJISIBA, B CPaBHEHHWE C APYrd “in-vitro” cuctemMH, Obp3 M NPEACTaBUTEIICH
anaiu3. [Ipu ananu3a Ha XpaHuTenHara JaxOa ce ycTaHOBSIBAT M0-BUCOKHM CTOMHOCTH Ha
00IIOTO KOJMYECTBO Ta30Be, OTIECJICHH IPH CBEXOTO TbpPOYXOBO CBHAbPIKAHHE B
cpaBHEHHE ¢ JHOGHUIM3MPAHOTO NPU BCHUKM HUBa Ha WHKyOarms. B naxba ¢ nobaBka
Animal w cBexxo W JHOQUIM3MpPAHO THPOYXOBO  ChAbpPKAHHUE C  paszIuyHa
NPOJIB/DKUTEIIHOCT HA MHKYOAalusi Ce€ YCTAHOBSIBA 3HAYMTEIIHO YBCIMYCHHE Ha
CTOWHOCTUTE Ha OTJEJEHOTO KOJIMYECTBO rasz or 24 no 48 uaca - cbotBeTHO 58.4% W
57.4%. Cnen 48 vaca unkyOaius pasivukurte ca HesHadnTeHu. CTOHHOCTHTE HA OOUIOTO
KOJIMYECTBO a3, OT/JCJICHO MPH M3I0JI3BaHe Ha JHOPUIN3HPAHO ThpOYXOBO ChABPIKAHUE,
€ MaJKO I0-BHCOKO OT TOBA, MOJYYEHO MpPH CBEXO THPOYXOBO chabpikanue. Ilpu
CpaBHUTEIHHS aHAJIM3 HA XpaHUTEIHATa JaxoOa ¢ nobaBka DetoX mosaydeHuTe pe3yyraTu
ca mogoOHM Ha Te3u npu jgobaBsHe Ha Animal. JlanHure noxasBar 3HAYUTEIHO
YBEJIMYEHHE HA CTOMHOCTUTE Ha OTACICHOTO KOJIMYECTBO I'a3 IIPH U3II0JI3BAHE HA CBEKO U
moGuIM3Mpano ThpOyxoBo chabpxkanue ot 24™ g0 48™ wac - cwrorBetHO 57,7% M
57.2%. Caen 48 wacoBa wHKyOauus pasnukute ca HesHauuTennu. CTOHHOCTHTE Ha
00IIOTO KOJIMYECTBO Tra3, MPOM3BEACH OT XpaHUTENHAa Jax0a, € I0-BUCOKO TMpH
U3I10JI3BaHe Ha CBEXXO ThbPOYXOBO ChAbpPIKAHHE.
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Abstract

Fertility is a major factor influencing the efficiency of sheep farming. The
intensification of the breeding process is an opportunity to increasing the number of lambs
per ewe and year, as well as the farm revenues. The purpose of the present study is to
explore the possibilities of increasing the number of lambs born in the Ile-de-France breed
by the combined application of two methods of hormonal stimulation - implants and
vaginal sponges. The experiment involves 173 ewes of the Ile-de-France breed on the farm
of the Agricultural Institute - Stara Zagora. The experimental group consists of 110 ewes
and the control - of 63. Animals from both groups are fed the same ration according to
their physiological condition. Melovine melatonin implants (CEVA ANIM. HEALTH)
were put on the ewes of the experimental group in February, and after 35 days - vaginal
sponges. The following indicators were monitored: number of inseminated, mated, lambed
and aborted ewes, number of lambs born (live births, stillbirths and preterm births), type of
birth of the lambs, and their live weight on the 10th, 30th and 70th day. The fertility rates
in the two groups are close - 74.6 and 73.64%. Fecundity rate of the experimental group is
significantly higher (182.5%) than of the control (134.78%). It varies with age, with the
lowest difference between the two groups in the animals at 1.5 years, and the largest - in
those at 3.5 years - 96.13%. No significant differences are found in the live weight of the
lambs born at birth, on the 10th, 30th and 70th day. The application of a combined
hormonal stimulation method - implants and vaginal sponges does not significantly affect
fertility. Fecundity is significantly higher in the experimental than in the control group.

Pesrome

[InogoButocTra € oOCHOBEH (akTop, BiMsenl BbpXy e(eKTHBHOCTTA Ha
OBIIEBBJCTBOTO. MHTeH3mpukauusra Ha pasBbAHHS [POLEC € BB3MOKHOCT 34
yBelnyaBaHe Ha Opos Ha arHerara Ha OBL@ M TOJMHA, KAaKTO W Ha MPUXOJIUTE Ha
cTonaHcTBOTO. lledTra Ha HACTOSIIIOTO M3CiEABaHE € Ja Ce€ IpoydYaT BB3MOMXKHOCTHUTE 3a
yBeIMYaBaHe Ha Oposi Ha pojeHHTe arHeta ot mnopojgara Mn apo @panc upes
KOMOMHHMpAHO MPUJIOKEHUE HA JIBA METOJA Ha XOPMOHAJIHA CTHMYJAIMs - UMIUIAHTH W
BarMHaJIHK Tamronu. B excrnepumenta yuactBar 173 oBle-Maiiku oT mnopoaata M 160
®panc BbB (pepmara Ha 3emenencku HHCTHUTYT — Crapa 3aropa. OmnurHata rpymna ce
coeron oT 110 oBie-maiiku, a KoHTposiHata - oT 63. JKMBOTHUTE OT JBETE TPYIH Ce
XpaHAT ¢ €JHAKBH JaxOW cropea (HU3MOJOTHYHOTO UM cbeTosHue. Ha ouere ot
onuTHATA rpyna npe3 (eppyapu 0sxa MOCTABEHH MeJIaTOHHMHOBH MMIUIaHTH Melovine
(CEVA ANIM. HEALTH), a cnex 35 auu - BaruHaaHd TaMnoHu. Clie/ieHy ca CJIeIHUTe
nokasarelii: Opoi 3aruIoIeHH, MOKPUTH, OTHEHH ¥ a00OPTHPAIIN OBLE-MalKu, Opol pojieHH
artera (KMBOPOJEHH, MBPTBOPOJCHH M HEJOHOCEHH), THIl Ha paXKJAaHe Ha arherara u
xuBoTo UM Terno Ha 10™, 30™ u 70™ nen. Koeduumenture Ha paxkaaemMocT B JIBETE



rpynu ca osu3ku - 74,6 u 73,64%. I11010BUTOCTTA HA ONMTHATA IPyNa € 3HAYUTEIHO I0-
Bucoka (182.5%) ot kontposnnara (134,78%). Ts Bapupa ¢ Bb3pacTTa, Karo Hail-Majka e
pasauKara MeXKy JBETe IPyIH IPH KUBOTHATE Ha 1,5 roJMHu, a Hali-roysMa — NP TE3HU
Ha 3.5 roaunu — 96,13%. He ce ycTtaHOBSBaT ChUICCTBEHH Pa3nyMsi B )KUBOTO TEIJIO HA
arrerara Ha 10™, 30™ u 70™" nen. [Ipunaranero Ha KOMOMHMPAH METOJ 32 XOPMOHAJIHA
CTHMYJIAIIMSt - WMMIUIAHTH M BarMHAJIHM TAMIIOHH HE I[OBJIHMABA  CHIICCTBECHO
TUIOIOBUTOCTTA. [I710J0BHTOCTTA € 3HAYMTETHO I10-BHCOKAa B OMHMTHATA, OTKOJKOTO B
KOHTPOJIHATA IpyTia.
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Abstract

The release of greenhouse gas emissions from ruminants into the atmosphere is a
global problem and requires in-depth inquiry. The aim of this research is to evaluate
influence of some biologically active substances on gas production, digestibility and
metabolic energy in different feeds. The influence of herbs: thyme, St. John’s wort,
lemongrass, lavender, oregano, chamomile and caltrop_on the greenhouse gas emissions,
digestibility and metabolic energy when added to various feeds has been studied. Oils
from the above-mentioned biological stimulators were used. An in vitro methodology
Ankom RF Gas Production System was used in the analysis of the feed. Gas production
was analyzed at two levels - 24 and 48 hours of incubation, digestibility, metabolic energy,
acid detergent fiber - ADF and neutral detergent fiber - NDF using fresh and lyophilized
rumen fluid. Gas production from the ration for cows at 24 h of incubation, of the control
sample(without additives) was 212.45 dm/mL, and at the feed with the addition of thyme,
St. John’s wort, lemongrass, lavender, oregano, chamomile and caltrop - 144.19, 157.97,
134.51. 182.25. 149.18, 141.42 and 154.33 dm/mL, respectively. We found reduced
digestibility in the cows ration with the addition of essential oil of lemongrass - 3.43%.
lavender and thyme - 2.68% and 2.65% respectively. In the sheep ration, the digestibility
was considerable reduced with the addition of lavender oil - by 4.64%, with the oil of
caltrop and thyme - by 2.83% and 2.76%, respectively. We found an improvement in
digestibility in the range of 2.5-3% with the addition of oregano oil, St. John’s wort and
chamomile. The addition of oil from mentioned herbs to sheep’s and cow’s whole-ration
considerable reduces the production of gas emissions. In-vitro analysis of metabolic
energy with the addition of essential oils revealed a significant reduction of the same in all
studied herbs - from 9.66 in the control samples to 6.08 - 6.96.



Pe3rome

OTaensHeTo Ha eMMCUH Ha ITAPHUKOBH r'a30Be OT MPEKUBHH KUBOTHH B aTMochepaTa
¢ rinobayen npobiieM ¥ U3MCKBa 3a1bJI00YEHO MpoyuBane. L{enTa Ha ToBa M3c/IeABaHE € J1a
CC OIICHHM BJIMSHUETO HA HAKOU OMOJIOTHYHO aKTHBHH BEIIICCTBA BHPXY OT/ICISHETO Ha Tac,
CMHJIAEMOCTTa U METa0OIMTHATA €HEPrUs B pa3iudHu Gypaku. M3cieBano e BIUsSHUETO
Ha clie/IHUTe OWIIKHM: MallepKa, KbJIT KaHTAPUOH, JIUMOHEHA TpeBa, JIaBaH/yJa, PUIaH,
naiika W Oabunu 3B0M BBPXYy EMHCHHUTE Ha NAPHUKOBM TIa30BE, CMHWJIAEMOCTTa H
MeTabo/IMTHATa €HEePrus IpH 100aBsiHe KbM paszinunu pypaxu. M3monseany ca Macia ot
ropernocovyeHurTe OUMoJoruuHm ctumynatopu. [lpu ananusa na ¢ypaxa Geme u3nons3Bana
in vitro metozonoruss Ankom RF Gas Production System. [Ipou3BoacTBoTo Ha ras Gee
aHalMM3MpaHo Ha JBe HMBaA - 24 u 48 uaca wHKyOanMsi, CMHJIAEMOCT, MeTa0OJIMTHA
CHEprusi, KUCCJIMHHU JIETEPreHTHH BiakHa - ADF W HeyTpajgHH JNeTepreHTHH BIIakHa -
NDF, kato ce w3momBa mpscHa ¥ JuMoQuIM3MpaHa TEYHOCT OT ThpOyxa.
["azo06pasyBaneTo ot naxobara 3a kpasu Ha 24 h uHkyOanus, Ha KOHTpoHaTa npoba (6e3
nobasku) e 212,45 dm/mL, a npu ¢dypax ¢ mo0aBka Ha MallepKa, XBIT KaHTAPUOH,
JIAMOHEHA TpeBa, JIaBaHIyJla, purad, jaika v 0aOunu 30u - 144,19, 157,97, 134,51,
182.25, 149, 18, 14142 wu 15433 dm/mL., cboTBeTHO. YCTaHOBMXME HaMajeHa
YCBOSIEMOCT B JlakOaTa Ha KpaBUTe ¢ J00aBsHe HA €TEPUYHO MAclio OT JMMOHEHA TPeBa -
3.43%, naBanayiga u Mamepka - cboTBeTHO 2,68% u 2,65%. B naxbara Ha oBuere
CMHJIAEMOCTTA € 3HAYMTE]IHO HamaJieHa Ipy J00aBsiHE Ha JlaBaH/1yJIOBO Maclio - ¢ 4,64%,
¢ Macio or OabuHm 3B0M W Mamepka - cboTBeTHO ¢ 2,83% u 2,76%. YcraHoBHXMe
nos00peHne Ha yCBOSIEMOCTTa OT mopsiabka Ha 2,5-3% ¢ mobaBsHe Ha Macjio OT PHUraH,
KBIT KaHTapuoH M Jaiika. JloOaBsitHETO Ha Maclo OT CHOMEHATHTe OWIIKH KbM
IIbJIHOLIEHHATA Jak0a Ha OBIIe U KpaBH 3HAUMTETHO HaMalsiBa POU3BOICTBOTO HA Ia30BU
eMUCHH. In-vitro aHanu3bT Ha MeTaboNMTHATa eHeprusi ¢ jo0aBKa Ha €TEPUYHH Macja
pa3KpHuBa 3HAYMTEIIHO HAMAJICHHE HA ChIATa BB BCUUKM M3CIIe/BaHU OUIIKK - OT 9,66 B
KOHTpOJIHUTE npodu J10 6,08 - 6,96.
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Ivanov, D. Miteva, 2022b. Study of the Influence of Genetic and Non-
genetic Factors on Fecundity and Live Weight of Mouton Charollais
Sheep. Journal of Hygienic Engineering and Design, 39, p. 202-207, ISSN
number: 1857- 8489.

Abstract

Breeding process in sheep requires the development of an appropriate breeding
strategy and the application of adequate selection schemes. An important prerequisite for
the process’s implementation is the knowledge of genetic and non-genetic factors
influencing animals’ productivity. The present study was aimed at determining the effect
of some genetic and environmental factors on fecundity and live weight of Mouton



Charolais sheep. Object of study was the flock of Mouton Charolais, raised at the
Agricultural Institute - Stara Zagora for the period from 2005 to 2018. Data on the traits of
live weight /at birth; at 10, 30 and 70 days of age; at weaning; at 9, 18 months and 2.5
years/ and fecundity /number of lambs born per ewe/ on average for the study period were
presented and analyzed. The statistical working model was based on the “Animal model”.
The genetic factors (sire, dam and genealogical line), represented by the individual genetic
code of the respective individual, had a highly significant influence (p < 0.001) on all
studied traits. Biological and environmental factors also affected their level, but with
varying degrees of significance (p < 0.05, p < 0.01, p < 0.001). In conclusion, it is
necessary when improving the main productive traits in the flock of Mouton Charolais
breed by selection instruments to take into account the dependences of ewe productivity
and genetic and non-genetic factors, which were object of study.

Pe3ome

Pa3BbaHUSAT npoliec MpW OBIETE HM3HMCKBA pa3padOTBaHe Ha MOJAXOAAlIA pa3BbJIHA
CTpaTerusi W IpUiaraHe Ha aJeKBaTHU CEJICKIIMOHHH CXeMU. BakHa mpenanocraBka 3a
OCBIIECTBABAHE Ha Ipolleca € MO3HABAHETO HAa I€HETHYHW M HETCHETHYHU (aKTOpH,
BIMSICIIA BBPXY MPOJYKTHBHOCTTA HA XMBOTHUTE. HacTosioro u3cienBaHe vMalie 3a
eyl aa ompenenu edekra Ha HAKOM TEHETHYHH M CKOJOTHUHM (AKTOPH BBPXY
IUIOJIOBUTOCTTA M JKUBOTO Tersio Ha oBuere Myrton Illapone. OGekr Ha usciensane e
cragotro Myron Illapone, orrnexnano B 3emenencku uHCTUTYT — Crapa 3aropa 3a
nepuoaa 2005 — 2018 r. JlaHHu 3a NpU3HALATE KUBO Terio /mpu paxiane; Ha 10, 30 u 70
JIHEBHA BBL3pacT; npu otOuBane; Ha 9, 18 mecena u 2,5 roauHu/ U MJIOJOBUTOCTTA /6poii
pOJIEHH arHeTa OT ejHa OBL@/ CPEeJHO 3a M3CIEIBAHUS MEPHOJ ca NPEACTABEHH |
anamusupand. CTaTMCTHUECKMAT pabOTeH Mojen ce ocHoBaa Ha “Animal model”.
I'enetnunnte Qaktopu (Oama, Maiika W TeHEaIOrHuHa JIMHHS), MPEACTABEHH OT
MH/IMBH/IYaJHUSl T'€HETHYEH KOJ Ha CHOTBETHMS HMHJMBHJI, OKa3BaT BUCOKO 3HAYMMO
siausHue (p<0.001) BbpXyY BCHYKU U3CIICIBAHU NIPU3HAIM. BHOIOrHYHNTE U CKOJOTHIHATE
(axTopH CHIIO OKA3BAT BIUSHHE BbPXY HHBOTO WM, HO C pa3jiH4Ha CTCICH HA 3HAYMMOCT
(p<0.05, p<0.01, p<0.001). B 3akmoueHHe, HEOOXOAMMO € NPH MOAOOpABAHE HA
OCHOBHUTE TMPOJYKTHBHM TIPU3HAIM B CTanoto oT mnopojpata Myton Illapone wpes
CeJeKIIMOHHH HMHCTPYMEHTH Ja C€ OTYUTAT 3aBUCHMMOCTHTE Ha MNPOJYKTUBHOCTTA HA
OBIIETE ¥ TeHSTHUHUTE M HETeHETHUHH (PAaKTOPH, KOUTO ca OOEKT Ha U3CIIC/IBAHE.
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Abstract

The release of greenhouse gas emissions from ruminants into the atmosphere is a
global problem and requires in-depth inquiry. The aim of these research is to compare the
produced gas emissions, digestibility and metabolic energy of different feeds by in vitro
analysis with fresh and lyophilized rumen fluid. The following feeds were included in the
study: spring peas, winter peas, spring vetch, anniversary sainfoin, sorghum - two hybrids,
Sorghum sudanense and maize. An in vitro methodology was used to perform analyzes of
feed’s with the Ankom RF Gas Production System. Gas production was analyzed at two
levels - 24 and 48 hours, and incubation, digestibility, metabolic energy, acid detergent
fiber - ADF and neutral detergent fiber - NDF with fresh and lyophilized rumen fluid.
Highest produced quantities of gas at 24 h and 48 h of incubation were found for spring
pea’s varieties - 196.8 dm/mL and 210.7 dm/mL and hybrid sorghum varieties - 190.7
dm/mL and 227.4 dm/mL respectively. The gas production of technical sorghum and
Sorghum sudanense, are lower 172 and 178 dm/mL. Sainfoin had the lowest levels of gas
production with - 107.7 dm/ mL and 152.7 dm/mL. The digestibility of spring peas, spring
vetch and winter peas has similar values, ranging from 84.78% to 90.23%. The
digestibility of hybrid sorghum varieties is 79.55%. in technical sorghum is 49.19%, and
in Sorghum sudanense is 60.69%. The data of the metabolic energy obtained using fresh
and lyophilized rumen fluid in winter peas and spring peas are very close. In the three
groups of analyzed feeds the metabolic energy has almost equal values: 8.74 for hybrid
sorghum, 8.55 for technical sorghum and 8.69 for Sorghum sudanense. The comparison
between fresh and lyophilized rumen f luid, using in “in vitro™” analysis of different feeds
shows minor variation. Lyophilized inoculum is applicable in “in vitro” analysis.

Pesiome

OTensHeTO Ha eMUCHH HA NAPHUKOBHU ra30Be OT MPEKHUBHH KUBOTHU B aTMOC(hepara
e riobayieH mpobJieM W U3UCKBA 3aabI00UeHO0 Mpoyusane. Llenra Ha Te3u u3clie/IBaHus €
J1a C€ CPaBHAT NPOM3BEICHUTE Ta30BH EMHUCHH, CMUJIAEMOCTTA U META0OJIMTHATA CHEPrHs
HA pazIuuHH (Pypasku upe3 in Vilro aHaam3 CbC CBEXKO M JHOQHUIM3MPAHO ThPOYXOBO
ChAbpKaHue. B w3cienBaHeTO ca BKIIKOYECHH CleHUTE (ypaku: IPOJIETEH rpax, 3UMEH
rpax, nposieter (uii, ro0uICHHA ecrap3era, COpro - jBa XuOpu/a, cyJaHka U LapeBHla.
M3non3Bana € MeTo10J10THs in Vitro 3a U3BbpIIBaHE HA aHAM3K Ha Qypaxu ¢ Ankom RF
Gas Production System. IIpou3BoacTBOTO Ha ra3 Gele aHATM3HUPAHO Ha JBE HUBA - 24 H
48 wyaca, KakTO M HHKyOamusi, CMHJIaeMOCT, MeTa0OJHMTHA €HEPrus, KHCEIMHHH
nereprenthu BiakHa - ADF u Heyrpamuu netepreHTHH BiakHa - NDF cbe cBexo u



JTHOGUIN3UPaHO THPOYXOBO ChAbpkaHue. Haii-BUCOKHM MPOM3BEICHH KOJIUYECTBA ra3 3a
24 h n 48 h unkyOanus ca ycTaHOBEHH TIPH COPTOBETE TpoJieTeH rpax - 196,8 dm/mL u
210,7 dm/mL u xubpunnute coproBe copro - cborBeTHo 190,7 dm/mL u 227.4 dm/mL.
['a3000pa3yBaneTo Ha TEXHHYECKOTO COPro M Cy/aaHKa € mo-Hucko ot 172 u 178 dm/mL.
Ecnapserata uma naii-HMcKkM HHMBA Ha rasoobOpasysane - 107,7 dm/mL wu 152,7 dm/mL.
CmujiaeMOCTTa Ha TNPOJIETHUSI Ipax, HpOJeTHUS (Uil W 3UMHHMS Ipax MMa CXOJIHH
croiHocTH, Bapupamu ot 84,78% no 90,23%. VYcposiemocTra Ha XHOPHUIHHTE COPTOBE
copro € 79,55%, npu TexHuueckoto copro e 49,19%, a npu cynanka e 60,69%. Jlanuure
3a MeTaboJMTHATA EHEeprusi, MoJy4eHa MpH M3IO0J3BAHE HA CBEXKO M JIMOPHIM3UPAHO
TbpOYXOBO ChJbp)KaHUE NPU 3UMEH Ipax U MpOJIETEeH rpax, ca MHOro Oiusku. B tpute
IPyNU aHaM3upanu (Qypakn MeTabONUTHATA €HEeprusi € ¢ MOYTH €/JIHAKBH CTOWHOCTH:
8,74 3a xubpuHo copro, 8,55 3a Texnudecko copro u 8,69 3a cyjnankara. CpaBHEHHETO
MEXKIY CBEIKO M JIMODUIN3UPAHO THPOYXOBO Cy/AypIKaHHE, M3IOI3BalKH in vitro aHamu3
Ha pas3nuuHu (Qypaky, 110Ka3Ba He3HAYHUTEIHH Bapualuu. JIHoQHIM3HpaHoTo THPOYXOBO
ChIbPXKAHUE € IPUJIOKHUMO TIPH “in Vitro™ aHan3.

6. Laleva S., P. Slavova, T. Ivanova, G. Kalaydzhiev, Y. Popova, N.
Ivanov, N. Metodiev, 2020. Phenotypic characteristics of breeding traits
in Ile de France sheep. Bulgarian Journal of Animal Husbandry, 57 (3), p.
23-30, ISSN 0514-7441 (print), 2534-9856 (online).

Abstract

The aim of the study is to analyze the phenotypic characteristics of breeding traits in
sheep from two Ile de France flocks. Object of the research are 222 female animals bred in
Al-Stara Zagora and 200 in IAS-Kostinbrod for the period 2011-2015. The following
main breeding traits have been monitored: live weight at birth up to 2.5 years and fertility
/number of lambs born per ewe/ within the whole study period, by the sequence of
lambing. The intensity of growth over three ages was examined. The statistical data
processing is performed using the software product SYSTAT 13, as the general statistical
working model looks as follows: Yij = u + ai + eij, where: Yij — observation of each
corresponding trait; pu — the total average for the trait; ai — fixed effect of the i-th flock—
year—season; eij — random effect of the unobserved factor. As a result, the following
conclusions can be drawn: The Ile de France sheep reared in the Agricultural Institute —
Stara Zagora and the Institute of Animal Science — Kostinrod have high productivity. The
live weight of the female animals involved in the breeding process supposes a very good
physiological status and ability to perform their genetic potential for high productivity.
The average daily gain of lambs is found to be the highest during the period from birth to
10th day — 376 g for the flock of ZI-Stara Zagora and 346 g for the flock of [AS-
Kostinbrod, after which it slightly decreases. The average fertility is in the range of 1.573
to 1.717 lambs per ewe. It reaches its maximum at the third lambing for the animals reared
in the Agricultural Institute — Stara Zagora and at the fourth in IAS — Kostinbrod, and after
that reports a decline.



Pe3ome

[lenra na npoy4BaHeTo € Ja ce HAaIpaBu aHaIW3 Ha (PEHOTHITHATA XapaKTEPHCTHKA Ha
CCJICKIIMOHHUTE MPHU3HAIK Ha OBLE OT JIBe cTaja Ha nopoxaara Wi apo ®@panc. O6GekT Ha
u3cneBaHeTo ca 222 Op. )KeHCKH KUBOTHH, pasBwxaanu B 3U — Crapa 3aropa u 200 6p.
8 OKH — KoctunGpox 3a neproaa 2011-2015r. Tlpocieieny ca OCHOBHHTE CEICKIIHOHHH
NPHU3HAIM, KaKTO ClIe/IBa: )KUBO TEIJIO OT pakaaHe 10 2,5 I. U MIOAOBUTOCT /Op. pojeHu
arHeTa OT OBIA Makka/ 3a Le/Msi HepHoJ Ha IPOyYBaHe, MO TOJAWHM Ha paxkJaHe M 110
MOPEJIHOCT HA arHeHE. Y CTAHOBEH € HHTEH3UTEThT Ha PACTEIK B TPU Bb3PACTOBH MIEPHO/IA.
Crarucrudeckara o6paboTKa Ha JJAHHHTE C€ U3BBPIIH MOCPEICTBOM COPTYEPEH MPOLYKT
SYSTAT 13, kaTo 0OIMUST CTATHCTHYECKH PabOTEH MOJIE] M3IUIeAK/1a O CJIEHUS HAUMH:
Yij = p + ai + eij, kpaero: Yij — Hab/ro/1eHHEe HA BCEKM ChOTBETEH MPH3HAK; [ — OOIIOTO
CPE/IHO 3a IpU3HaKa; ai — GpuKcHpaH eeKT Ha i-Tara CTaj0-TOJAMHA—CE30H; eij — cliyyaeH
ebexT na nenabmonasauus aktop. B pesynarar Ha nmpoBeseHOTO NPOYyYBAHE MOKE A Ce
HanpaesaT cieauuTe u3Boau: OBuere oT mopomara Mia gpo @Dpanc, OTrIeXIaHu B
3emenencku uHeTHTYT — Crapa 3aropa u WHCTHTYT 1O JKMBOTHOBBIHH HayKH —
Koctunbpoa umar Bucoka npoayKTHBHOCT. JKUBOTO TErIO Ha BKIIOYBAHUTE B Pa3BhIHUS
NpoLec MKUBOTHU TMperoara MHOro A00bp (U3MOIOTHYEH CTATyC W BB3MOXKHOCT 3a
[IpOsiBa HA TCHCTHYHHUS MM [IOTCHIMAI. YCTAaHOBEHHUSAT CPEIHOIHEBEH IPUPACT HA
arHeTara € Hai-BHCOK IIpe3 nepuoja ot paxkaane o 10 auu — 376 g 3a cragoro B 31 —
Crapa 3aropa n 346 g 3a toBa ot MOKH — KoctunOpos, ciiea KoeTo ciiabo Hamalsisa.
Cpennara mjioJ0BUTOCT 3a MEpHOJa Ha MpoydBaHe € B rpanumure ot 1,573 mo 1,717
arLera ot opla Maika. Ts JOCTHra MakCHMyM INpH TPETOTO arHeHe Ha KUBOTHUTE OT
CTaj0TO, Pa3BbKAAaHO B 3eMe/Ie/ICKU HHCTUTYT — CTapa 3aropa u 1pu 4eTBBPTOTO Ha TE€3H
B MIJKH — Koctunbpoy, cien koero ce oTuuTa craj.

7. Laleva S., P. Slavova, G. Kalaydzhiev, Y. Popova, N. Ivanov, D. Miteva,
S. Slavova, 2020. Phenotypic variation in breeding traits of Mouton
Charolais breed. Bulgarian Journal of Animal Husbandry, 57 (3), p. 31-38,
ISSN 0514-7441 (print), 2534-9856 (online).

Abstract

The aim of this study is identifing the phenotypic changes in breeding traits of
Mouton Charolais sheep. The study is conducted with 498 Mouton Charolais sheep from
the flock at the Agricultural Institute in Stara Zagora during the period 2005-2018. The
main breeding traits have been examined — live weight from birth to 3.5 years of age and
fertility /number of lambs born per ewe/ by years of birth and by sequence of lambings.
The growth rate of male and female lambs over three ages has been analyzed. The general
genetic model has been applied during the study: Y =G + E and G = a + d + e, based on
the Test day model. Mouton Charolais sheep reach a live weight of 63.866 kg and 73.118
kg. respectively, at 2.5 and 3.5 years of age. The highest average daily gain is observed up
to 10 days of age — 0.390 kg for male and 0.422 kg for female lambs. The gender impact is
more pronounced at the age of 70 days, when male lambs surpass females by 0.743 kg.



There is no definite trend in live weight variation by age, depending on the year of birth,
but according to the sequence of lambing, higher values are observed for lambs born at the
7th to the 9th lambing. Fertility over the analyzed period averages 1,445 lambs per ewe.
The rate of the trait is lower for those born at the beginning and end of the study period,
and is the highest for the sixth lambing — 1,725 lambs per ewe.

Pesiome

IlenTa Ha HACTOSIIOTO MPOYYBAHE € Ja CE€ YCTAHOBAT (PEHOTHIIHUTE W3MCHEHHS Ha
CeJeKIIMOHHUTE TPU3HALIM [IPH pa3BbiaaHe Ha oBie oT nopoxara Myrton Ilapose.
Uscnensanero e nposeaeno ¢ 498 osie ot cranoro, passbixaano B 3M — Crapa 3aropa
npe3 nepuoga 2005-2018 r. [IpocneneHn ca OCHOBHUTE CEJIEKIIMOHHH MPU3HALH — JKHUBO
TErJI0 OT paxkaaHe 10 3.5 I'. U IUIOJOBUTOCT /Opoii poJeHH arHeta OT OBLA MaiKa/ 1o
TOAWHM Ha pax(laHe W IO TOPEJHOCT Ha arHeHeTo. AHajIM3upaH € MHTCH3UTETHT Ha
pacTeXX Ha MBKKH M JKEHCKH arHeTta B TPH BB3PACTOBH IEpHoja. 3a NpOBEKIaHE Ha
IPOYYBAHETO CE M3IOJ3BAT 3aKOHOMEPHOCTUTE Ha 00mus reHetdeH moaen Y =G + Eu
G =a+ d + e, ocHosan Ha mozen Ha koHTpoiaHus aeH /Test day model/. Osuere ot
nopoaara Myrtou Illapose pocrurar xuso terno 63,866 kg u 73,118 kg, cboTBeTHO Ha
2.5- u 3.5-rojumba Bb3pacT. YCTAHOBEH € Hal-BUCOK CpeiHOJHEeBeH npupact no 10-
nHeBHa BB3pacT, cborBeTHO 0,390 kg 3a mbxkure u 0,422 kg 3a KEHCKHTE arHeta,
M3BECTHO MOHMKABAHE TIpe/| clieBalus neproa 10 30 JHU U OTHOBO HapacTBate 10 70-
JIHEBHA Bb3pacT. BiusHHETO Ha MOJa € Mo-sICHO U3paseHo Ha 70-JAHeBHA BB3PACT, KOraTo
MBKKHTE arHeTa MpeBb3xoskaat sxenckute ¢ 0,743 kg. 3a :KuUBOTO TETJIO HE C€ YCTAHOBABA
HSIKAaKBa OIpeJieieHa TeHJICHIUS! HAa W3MEHEHHETO My M0 Bb3pacTH B 3aBUCHMOCT OT
roJMHATa Ha pakJaHe, a CHOpe] TOPEIHOCTTa Ha OarBaHETO OeNeKH I0-BHCOKH
CTOMHOCTM NpHM pOJEHUTE OT CEAMOTO O JAeBeToTo arHeHe. llinogoBuTOCTTa 34
aHAJIM3MPaHus NepUoJ € cpeaHo 1,445 arnera or oslla Maiika. HUBOTO Ha IMpH3HAKa € 110~
HHCKO 3a POJEHUTE B HAYaJOTO M Kpas Ha M3CIe/]BaHHs IEPHOJ, a HAH-BUCOK € IPH
mecToTo ariexe — 1,725.

8. Jlanema, C., I1. CnaBosa, T. VsanoBa, I'. Kanaipxues, M. TTonosa, C.
Cnasosa, H. UBanos, H. Metoaues, 2021. Study of the genetic parameters
of selection traits in Ile de France sheep. Bulgarian Journal of Animal
Husbandry, 58 (4), p. 12-18, ISSN 0514-7441 (print), 2534-9856 (online).

Abstract

The aim of the study is to establish the genetic parameters of selection traits in Ile
de France sheep. Object of research are two sheep flocks: the Ist of 222 female animals,
bred in the Agricultural Institute in Stara Zagora and the IInd of 200 female animals in the
Institute of Animal Science in Kostinbrod. The study period is 5 years. The heritability of



the traits live weight (at birth, at 10, 30 and 70 days of age., at weaning, at 9 and 18
months) and fecundity (number of lambs born per ewe) has been established. Repeatability
of the traits and the correlations between them are also analyzed. The regularities of the
general genetic model are used for conducting the study: Y =G+ Eand G=a+d +e.
The statistical model applied is based on the “Animal model” and is as follows:
Yijklmnop = HYMi + Breedj + Agek + SLI + LSm + Sexn + LWo + GTp + eijxklmnop
Insignificant and low values of heritability, repeatability and genetic correlations of the
analyzed traits of fertility and live weight have been found. This is an indicator of low
genetic determinism of variation and more significant influence of environmental factors,
which suggests poor efficiency of complete selection by phenotype.

Pe3iome

LlenTa Ha MpoBesEHOTO MpPOyYBaHE € Jia Ce€ YCTAHOBSAT I'€HETUYHHTE MapamMeTpH Ha
CCJICKIIMOHHHUTE IPU3HALM NpU OBLE 0T nopoaara M npo @panc. OOekT Ha HU3ciieBaHe
ca aBe craza: I — ot 222 xeHCkH *HMBOTHH, pa3BmikiaaHo B 3U — Crapa 3aropa u Il — ot
200 6post B OKH — Koctunbpoa. [leproabt Ha U3ciHeaBaHETO € 5 rOAMHKA. Y CTAHOBEH €
XepUTAOUIINTETHT Ha NMPU3HALMTE JKUBO Terno (npu paxiane, Ha 10-, 30- u 70-1HeBHa
Bb3pACT, NpH 0TOMBaHe, HA 9 U 18 Mecena) u TI00BUTOCT (Opoii arHeTa OT OBIla Maiika).

AHaHPISI/IpaHH ca HOBTOpﬂeMOCTTa Ha IIpH3HaLlHTe H KopenaunnTe
MEXKIY TAX. 3a NPOBEXKIaHE HA IPOYYBAHETO CE€ M3IMOJI3BAT 3aKOHOMEPHOCTHTE Ha OOLIHs
FEHETHYEH  MOJEII: Y = G + E mw G = a + d + e

Cratuctuueckust paboTeH Mojen € ocHoBaH Ha ,Animal model™a (,Moaen Ha
KUBOTHOTO™) M M3TJICHK/IA 110 ciieanust HauuH: Yijklmnop = HYMi + Breedj + Agek + SLI
+ LSm + Sexn + LWo + GTp + eijklmnop YcraHOBeHH ca HE3HAUUTETHH M HHCKH
CTOMHOCTM Ha XepuUTabWInTeTa, MOBTOPIEMOCTTA M T'€HETHYHUTE KOpelalnuu Ha
AQHAJIM3UPAHUTE TPHU3HALM IUIOJOBUTOCT M KHMBO Teryo. ToBa € mokasartena 3a HHCKa
reHeTHYHa JIETEPMHUHUPAHOCT HA BAPUPAHETO M MO-CBHIIECTBEHO BJIMAHHME Ha (pakTopure
Ha cpejiara, KoeTo mpejosiara ciada epeKTHBHOCT Ha MacoBarTa CeJIeKLus 10 (PeHOTHIL.

9. Miteva D., S. Laleva, T. Angelova, D. Yordanova, P. Slavova, N. Ivanov,
G. Kalaydzhiev, 2021. Factors Influencing Milk Yield in Bulgarian Dairy
Synthetic Population Sheep. Journal of Mountain Agriculture on the
Balkans, 24 (1), p. 64-77, ISSN 1311-0489 (print), 2367-8364 (online).

Abstract

The aim of the present study was to analyse factors influencing the milk yields in
Bulgarian Dairy Synthetic Population sheep. The investigation was performed with
Bulgarian Dairy Synthetic Population (BDSP) ewes from the herd of the Agricultural



Institute, Stara Zagora, born between 2006 -- 2015 which have individual records
regarding the main selection traits -milk yield and fertility. The analysis encompassed
4183 test-day records of daily yields in ewes with established origin, between 1 st and 8 th
lactation. The influence of the year of birth, the type of lamb and suckling period on milk
productivity was established. Milk yield increased as ewes™ year of birth increased;
animals born after 2010 exhibited yields >0.900 1. The highest yields were established in
ewes born in 2015-1.131 I, and the lowest (0.703 1), in those born in 2006 The highest
milk yields were observed in ewes born as twins in 2015 -1.380 I; the lowest milk yields
were those in ewes born as twins in 2006 (0.694 1). The number of lambs born from one
BDSP ewe also had an inlfuence on milk yield. According to the results, ewes that gave
life to triplets tended to have higher milk yields (1.018 1) than those with singlets -0.842 1.

Pe3ome

[lenta Ha HACTOSIOTO W3CIIE/IBAHE € Jla Ce aHaIu3upar (pakTOpPUTE, BIAUSELIH BbPXY
MJIeYHOCTTa Tipu oBle 0T CuHTeTHYHA momysanus Objirapcka mieuHa. M3cienaBaneTo e
NpoBeeHO ¢ oBuUe-Malikn CuHTeTH4Ha mnonyiamust Obiarapcka mieuna (CIIBM) or
CTaZ0ToO Ha 3eMeJIC/ICKH UHCTUTYT, rp. Ctapa 3aropa, poaenu 2006 — 2015 r., KOWTO ©MaT
WH/IMBHIYaJIHH JIaHHW 110 OCHOBHHMTE CEJICKIIMOHHU T[pH3HALIM — MJIEYHOCT U
MI00BUTOCT. AHaM3bT oOXxBaa 4183 3amuca 0T KOHTPOJIHU JIHH HA JHEBHA MJICYHOCT
IPU OBLE C YCTAHOBEH Mpou3xo, Mexay 17 u 8™ nakraums. YeraHoBEHO € BIHSIHHETO
Ha roJMHaTa Ha pax<JaHe, TMIIA HA arHeTo M IepHojJa Ha KbpPMEHE BBbPXY MIleyHaTa
NPOAYKTUBHOCT. JIOOMBBT Ha MISIKO Ce yBejMuyaBa C yBeJIMYaBaHEe Ha TOJMHATA Ha
pakJaaHe Ha OBIIETE; XHBOTHHU, pojeHu ciex 2010 r., mokassar goousu >0,900 1. Haii-
BHCOKa MJIEYHOCT C€ yCTaHOBsiBa 1npH poaeHute npe3 2015 r. osue-1,131 1, a naii-nucka
(0,703 1) npu ponenure npe3 2006 r. Haii-Bucoka miedyHOCT ce HaOJ01aBa PU OBIIE-
Maiiku, pojeHH kaTto Onm3Hamy npe3 2015 r. -1,380 |; Haii-HuCKa € MJIEYHOCTTA IpH
oBieTe, pojeHn kato OnausHanu npe3 2006 r. (0,694 1). Bausnue BbPXY MIICYHOCTTA
oka3Ba U OposT Ha arHerara, pojaeru ot enna CIIBM osua. Cnopea pesyaratute uma
TEHJCHLUMS OBLIETE, KOUTO ¢a POAWIM TPU3HALK Ja MMAT M10-BHCOKA MJICYHOCT (1,018 I) ot
Te3u ¢ equHanu- 0,842 1.

10. Laleva S., P. Slavova, G. Kalaydzhiev, Y. Popova, S. Slavova, N.
Ivanov, D. Miteva, 2021. Genetic parameters of productive traits in
Mouton Charollais sheep. Bulgarian Journal of Animal Husbandry, 58, (6),
p. 10-16, ISSN 0514-7441 (print), 2534-9856 (online).

Abstract

The aim of the present study is to establish the heritability, repeatability and genetic
correlations of the main productive traits — fecundity and live weight, in Mouton Charolais
sheep. The object of study is the sheep flock bred at the Agricultural Institute in Stara



Zagora, including 498 female animals for the period 2005-2018. Phenotypic values and
heritability of the traits live weight at birth and weaning, at 9 and 18 months, and at 2.5
years, have been established. Fecundity (number of lambs born per ewe) is reported for the
entire study period. The correlations between selection traits are also calculated and
analyzed.

The regularities of the general genetic model have been applied: Y=G +Eand G=a +d
+ e. The statistical model used is based on the ,Animal model” and is as follows:
Yijklmnop = HYMi + Breedj + Agek + SLI + LSm + Sexn + LWo + GTp + eijxklmnop
The calculated values of heritability. repeatability and correlations in Mouton Charolais
sheep are an indicator of low genetic diversity, constriction of the genetic determination of
productive traits in the flock and and the need of individual selection for each of them.
The obtained results are due to the long-term purposeful selection activities and the more
significant influence of the environmental factors., which implies low efficiency of the
mass selection by phenotype.

Pe3lome

Llenrra na mHactosmoto mnpoydusaHe e Jga ce  YCTAHOBAT XepUTAOUINTETA,
[IOBTOPSIEMOCTTA M ICHETHYHUTE KOPEJalMUd HAa OCHOBHHUTE MPOJYKTUBHU MPH3HAIM —
IIOIOBATOCT M JKUBO  TEINO, TNpH oOBHe OT mnopogata Myrton Illapoe.
OOGekT Ha mpoyyBaHe € CTajOTO OBIIE, pa3Bbxkaano B 3emejencku uHCTHTYT — Crapa
3aropa. B uscnesBaneto ca BrimoveHn 498 skeHckn XMBOTHH 3a mepuona 2005-2018 r.
YcraHoBeH# ca (PEHOTHITHUTE CTOMHOCTH M XePUTAOMIIMTETHT HA HPH3HALIMTE KUBO TEIIIO
IpH pakaane u otOusane, Ha 9 u 18 mecena, u Ha 2,5 roaunu. Ilnogosutocrra (6poii
POACHU arHera OT OBLA) € OTYETeHa 3a IeNusl MEepPHOJ Ha MpoyuyBaHeTo. M3umcienu u
QHAIM3MPAHU Ca W KOpEJalMUTe MEXAy CeJIeKIMOHHHUTE Npu3Haiu. M3nons3Banu ca
3aKOHOMEPHOCTHUTE Ha OoO0mMs reHetuyedH mozen: ¥ = G + Emw G = a + d + e.
Craructuyeckusit paboTeH Mojen € ocHoBaH Ha ,,Animal model™a (,Mogen Ha
JKMBOTHOTO™) M M3rJIexk/1a o cneauust Hauud: Yijklmnop = HYMi + Breedj + Agek + SLI
+ LSm + Sexn + LWo+ GTp + eijgklmnop. YcranoBeHnTE CTOWHOCTH HA XEpUTAOUIIUTETA,
HOBTOPAEMOCTTA W KOpEJIalMUTE TP oBLe 0T nopojata Myrtou Illapose ca noka3zaren Ha
HUCKO T€HETHYHO pa3HooOpa3ue, CTECHSBaAHE Ha TIeHETHYHATa JIETEPMHUHUPAHOCT Ha
NPOAYKTHBHHUTE MPHU3HAIM B CTAJ0TO H HEOOXOJUMOCT OT HHAHBHIYyaTHA CEJICKIHUS I10
BCeKH OT T#AX. [losryuenute pesynartatu ce AbKAT HA ALIATOrOAMIIHATA I€JIEHACOYEHA
CEJIEKIIMOHHA JIEWHOCT U TO-ChIIECTBEHOTO BIUSHUE Ha (PAKTOPUTE HA cpejara, KOeTo
npenonara ciada epeKTUBHOCT Ha MacoBaTa CeNeKIHs M0 GeHOTHII.



I1. Laleva, S. G. Kalaydzhiev, N. Ivanov, D. Yordanova, V.
Karabashev, V. Vasilev, 2023. Study of gas production, digestibility and
metabolic energy in rough and succulent feeds, with fresh and

lyophilized rumen fluid. Journal of Hygienic Engineering and Design, 43, p.
186-190, ISSN number: 1857- 8489.

Abstract

Rough hay and straw, and succulent silage and feeds are essential for feeding
ruminants. Their quality depends on the phase of harvesting, technology and method of
storage. Digestibility and energy value studies are vital for a balanced diet of ruminants.
The aim of the study was to determine the gas production, digestibility and metabolic
energy of straw, alfalfa hay and corn silage using in vitro methodologies in fresh and
Iyophilized rumen fluid. By means of a probe and a vacuum machine we collected
inoculum (rumen fluid) from rams 2 - 3 years old from the breed Bulgarian dairy synthetic
population (BDSP). An in vitro methodology was used to perform analyzes of rough and
succulent feed’s with the Ankom RF Gas Production System. Digestibility and metabolic
energy was evaluated and gas production was analyzed at four levels: 24, 48, 72 and 120
hours of incubation, with fresh and lyophilized rumen fluid. The obtained results show
lower values for digestibility of silage, alfalfa hay and straw in the lyophilized rumen fluid
compared to fresh - 68.72%, 62.33%, 29.48% and 64.92%, 58.48%, 26.93% respectively.
The values of metabolic energy (ME) in straw are higher in lyophilized inoculum
compared to fresh - 5.904 and 5.676 ME, respectively. In alfalfa hay higher values were
obtained with fresh rumen fluid 6,813 ME compared to lyophilized 5.637 ME. No
differences were found in silage - 5.89 and 5.88 ME. In the case of maize silage, the
values are closest in fresh and lyophilized inoculum at 24 hours of incubation - 99.019 and
92.730 dm/mL, respectively. The released gases are lower at the lyophilized rumen fluid
by 15.5%, 13.4% and 13% at 48 h, 72 h and 120 h incubation respectively. Gas production
in alfalfa hay with lyophilized rumen fluid as well as in corn silage is lower compared to
fresh silage. The largest differences were found at 24 hour - 84.41 dm/mL for lyophilisate
and 124.67 dm/mL for fresh inoculum. In the wheat straw, gas production at 24 hour is
higher in the lyophilized rumen fluid 99.55 dm/mL compared to fresh 88.77 dm/mL. At
the following levels, the released gases increase slightly and have close values. The
obtained results in metabolic energy have divergent values for alfalfa hay and straw for
different types of rumen fluid. Gas production in alfalfa hay as well as in corn silage with
lyophilized rumen fluid is lower compared to fresh, and in straw the results for both types
of inoculum are similar, with a slight increase in lyophilized rumen fluid.

Pe3iome

['pyboT0 CeHO M cnama, KaKTO M COYHMTE CHJIaKH W (PYypaku ca OT ChIIECTBEHO
3HAYCHHUE 3a XpaHCHETO Ha IIPEeKUBHU JKUBOTHH. KayectBOTO MM 3aBHCH OT (ba3aTa Ha
npn6upaﬂe, TEXHOJIOI'HATA U HAYUHA Ha ChbXpPaHCHHUE. I/I3CIIeLlBaHl/I$ITa Ha CMUJIAEMOCTTa U



CHEpruiHaTa CTOMHOCT ca JKU3HEHOBAXHM 3a OajaHcHUpaHara JdeTa Ha MPEeKUBHUTE
kuBOTHH. Ilenra Ha wu3clenBaHeTO € Ja ce ONpedeid IMPOW3BOJACTBOTO Ha ras,
CMHJIAEMOCTTa M MeTabOJMTHATa €HEprus Ha cjama, CEHO OT JIOLEpHA W LapeBHYCH
CHJIQX, KaTO C€ HM3I0JI3BAT in Vitro METOIM ¢ MPSCHO W JHODWIH3HPAHO THPOYXOBO
cpabpkanue. C moMolnra Ha COHJIa U BaKyyMHA MallliHa B3eXMe HHOKYJIYM (ThbpOYXOBO
ChIbPIKAHMC) OT KOYOBE HA BB3pacT 2 - 3 roJuHu oT nopojara CUHTETHYHA MOIMYJIAlHs
Obnrapcka mieuna (CITBM). Msnonssana e in vitro MeToiuka 3a M3BLpUIBaHE Ha aHAIU3H
Ha rpyou u counu ¢ypaxu ¢ Ankom RF Gas Production System. Cmmiaemocrra u
MeTaboJIMTHATA eHeprus OsXa OlleHEeHW W MPOU3BOJCTBOTO Ha ra3 Oelle aHaIM3UPaHO Ha
deTupu HuBa: 24, 48, 72 n 120 yaca uHKyOaIHs, ChC CBEXKO M THOPHUIM3UPAHO TYPOYXOBO
chabpkanue. [lonydenure pedynrati mokasar MO-HHCKH CTOWHOCTH 3a CMHJIAEMOCT Ha
CHJIQXK, JIIOLEPHOBO CEHO M cjlamMa B JIMOPHIU3UPAHOTO THPOYXOBO ChIAbPIKAHHE B
CpaBHCHHE CBC CBEXKOTO - ChOTBETHO 68,72%, 62,33%, 29.48% u 64,92%, 58.48%,
26.93%. CroiinocTure Ha MeraboiuTHara eneprus (ME) B ciamaTta ca Mo-BHCOKH B
moduIM3paHo TypOyXoBO ChIbPIKAHHE B CPABHEHHE ChC CBEKOTO - CHOTBETHO 5,904
5,676 ME. llpu mI0ONEPHOBO CEHO ca MOJYYEHH [O-BUCOKH CTOMHOCTH ChC CBEXKO
cpabpKanue - 6,813 ME B cpaBuenue ¢ nmuopumusupanoro - 5,637 ME. Ilpu cunaxa He
ce ycTaHoBsiBaT pa3nuku - 5,89 u 5,88 ME. [lpu napeBuuen cuiiaxk CTOHHOCTUTE ca Haii-
ONM3KM NIPU CBXKO M JMO(UIN3UPAHO ChabpikaHhe Ha 24 yaca WHKYOAlus - ChbOTBETHO
99.019 u 92,730 dm/mL. OcBoGoaenure razoBe ca I[O-HHCKH B JIHO(GHUIH3UPAHOTO
coabpxkanue ¢ 15,5%, 13.4% u 13% cwotBetHo npu 48 h, 72 h u 120 h unxybarwms.
[Ipon3BoacTBOTO Ha ra3 MpH JIHONEPHOBO CEHO C JIMOMWIN3UPAHO THPOYXOBO
CbJbPIKAHUE, KAKTO M B LIAPEBUYEH CHJIAX € MO-HUCKO B CPABHEHHE C IPECHHS CHIIAK.
Haii-rosiemu pasnuku ca orkputi Ha 24™ vac - 84,41 dm/mL 3a nmuodunusar u 124,67
dm/mL 3a cBexo TepOYX0BO ChIbpikaHue. B mimeHuyHara ciiama, mpou3BOJCTBOTO HA ra3
3a 24 yaca € Mo-BUCOKO B JIHO(DHIM3MPAHOTO THPOYXOBO Chabpxkanue 99,55 dm/mL B
cpaBHeHHE cbe cBek0TO 88,77 dm/mL. [lpu crnejBamTe HUBA OTAEJISIHUTE ra30Be JICKO
ce yBelIMYaBaT M MMAr OJIM3KK CTOWHOCTH. [loydeHuTe pe3yiaTaTH 3a MeTaboJMTHA
CHEepPrus MMaT pa3IMuHU CTOHHOCTH 3a JIIOIEPHOBO CEHO W CllaMa 3a pa3jiyHU BUI0BE
ThpOYXOBO ChIabpkaHue. [Ipon3BOACTBOTO Ha raz B CEHO OT JIIOIEPHA, KAaKTO H B
HApEeBUYCH CHJIAX C JIMOPMIM3HPAHO ThPOYXOBO CHABPKAHUE € MO-HUCKO B CPaBHEHHE
ChC CBEXKOTO, a MPH CllaMa pe3y/ITaTUTe 3a JBaTa BUJA ChIbPKAHUE Ca CXOJHH, C JICKO
yBeJIMUCHHE HAa THO(DUIM3UPAHOTO ChIbPKAHHE OT ThpOyXa.
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Abstract

During the last years, the addition of essential oils to livestock rations became
increasingly popular. Numerous studies have proved the antibacterial properties of herbal
essential oils (EO) along with antioxidant, anticarcinogenic and digestive properties. They
are also used as growth promoters of livestock. With this regard, the purpose of the present
study was to investigate the effect from addition of 0.01% essential oils (EO) from
Matricaria chamomilla; Rosmarinus officinalis; Lavandula angustifolia; Origanum
vulgare; Thymus vulgaris; Hypericum perforatum to the feed of turkey broilers on live
body weight, feed consumption, slaughter traits, fatty acid content and meat quality.
Female turkey broilers, were divided into 7 groups of 15 birds in each after being weighed
and labelled (each group comprised 3 subgroups of 5 birds). Groups were one control (C)
and six experimental (T1, T2, T3, T4, TS, T6). The control (C) group of turkeys received
feed according to the requirements of their age without herbal essential oils. The
experimental groups received the same diet supplemented as followed: group T1- 0.01%
EO from Matricaria chamomilla; T2- 0.01% EO from Rosmarinus officinalis; T3- 0.01%
EO from Lavandula angustifolia; T4-0.01% EO from Origanum vulgare; T5- 0.01% EO
from Thymus vulgaris; T6- 0.01% EO from Hypericum perforatum). The addition of
0.01% EO of abovementioned herbs influences breast and thigh meat pH measured at 24th
post mortem hour (pH24) (P <0.05). The highest value L* in breast meat was
demonstrated in birds supplemented with EO from Lavandula angustifolia (T3) and lowest
L* in group TS at (P <0.05). The highest value L* in thigh meat was measured in birds
from group T2 (EO from Rosmarinus officinalis) and the lowest- in group TS (EO from
Thymus vulgaris). The redness (a*) and yellowness (b*) of breast meat did not differ
significantly among the groups (P>0.05), yet a* and b* values showed considerable
differences in thigh meat (P <0.05). The dietary EO also had an effect on thigh meat L*,
a* and b* - parameters of meat colour. Cooking loss % of breast meat was the highest in
the control group- 35.12% and the lowest in group TS5 (Thymus vulgaris EO) - 23.69% and
group T6 (Hypericum perforatum EO) - 24.78% (P<0.001). The addition of herbal EO to
the ration of turkey broilers did not influence the content of saturated and unsaturated fatty
acids (linoleic acid, d@-linolenic acid, arachidonic acid, eicosapentaenoic acid and
docosahexaenoic acid) of breast and thigh meat of birds from experimental groups.

Pesrome

IIpe3 nocneanute roaumHu A00aBSHETO HA ETEPUYHM Macjia KbM JaXOHMTE Ha
JKMUBOTHUTE CTaBa BCe IO-NMONYJISIpHO. MHOroOpoiiHM  M3CieaBaHus  JI0Ka3BaT
anTHOaKTepHalHUTEe CcBOiicTBa Ha OwmnkoButTe erepuyHu Macna (EO), kakro w



AHTHMOKCHUJIAHTHUTE, AHTHKAHIEPOT€HHUTE M XpPaHOCMMIATEIHUTE cBoHcTBa. Te ce
M3II0JI3BAaT M KaTO CTUMYJIATOPH Ha pacTeka Ha AoOMThka. B Tasu Bpb3ka, LenTa Ha
HACTOSILIOTO u3ciieBaHe Oeme jaa ce uscnensa epektbT oT gobGasHeto Ha 0,01%
erepuunn macina (EO) or Matricaria chamomilla; Rosmarinus officinalis; Lavandula
angustifolia; Origanum vulgare; Thymus vulgaris; Hypericum perforatum xbM xpaHara Ha
IyelKn OpoiIepy BbpPXY JKMUBO TEJIECHO TEIJIO, KOHCYMallusi Ha (pypa, XapaKTepUCTHKH
3a KJIaHe, ChIbpXKAHMe HAa MACTHM KHCEJIMHHM M KauyecTBO Ha MecoTo. JKeHCKH MmyHku
Opoiinepn Osixa paszjeneHu Ha 7 rpynu oT mo 15 nrunm BBB Besika, ciel kKaro Osxa
NPETErJIeHd M eTUKETUPAHM (BCsSKa Ipyma BKIIOYBAIIE 3 MOArPYNH OT MO 5 MNTHLHM).
I'pynute 6sixa eana xoutponHa (C) w mect omutu (T1, T2, T3, T4, TS5, T6).
Kontponnara (C) rpyna nyiiku mnosyuaBaiie (ypax, cboOpaseH ¢ M3HCKBaHHUSTA Ha
Bb3pacTra UM, Oe3 OMIKOBM eTepUYHHM Macia. EKCIepuMEeHTATHUTE TPYNU MOJyuuxa
chlIara Jiuera cbe cieanara godaska: rpyna T1- 0.01% EO ot Matricaria chamomilla;
T2- 0.01% EO ot Rosmarinus officinalis; T3- 0.01% EO or Lavandula angustifolia; T4-
0.01% EO or Origanum vulgare; T5- 0.01% EO ot Thymus vulgaris; T6- 0.01% EO ot
Hypericum perforatum). JloGaBsineto Ha 0,01% EO oT ropenocoveHute OUIKH BIHsie
BbpXy pH Ha Mecoto ot repau u Oyr, usmepeno na 24™ wac cuen cmbprra (pHas) (P
<0,05). Haii-Bucoka croiinoct L* B MecoTo OT I'bpIH € JEMOHCTPUpaHA MPH NTULH,
nobasenn ¢ EO ot Lavandula angustifolia (T3), a naii-uucka L* B rpyna TS npu (P
<0.05). Haii-Bucoka croitnoct L* B Mecoto ot OyT e u3mepeHa npu ntuuu ot rpyna T2
(EO or Rosmarinus officinalis), a naii-nucka — B rpyna TS (EO or Thymus vulgaris).
3auepBsiBaHeTo (a*) u xbiaTeHHKaBocTTa (b*) Ha MEcoTO OT I'bpJAM HE Ce pa3jIuyaBaT
3HaunMo Mexay rpynute (P>0,05), HO cToifHOcTHTEe Ha a* W b* moka3Bar 3HAYMTEIIHH
paznuku B Mecoto ot OyroBere (P <0,05). Jnetuunusr EO oxa3Ba BIMSHHE H BBPXY
mecoto ot 6yt L*, a* u b* — nmapamerpu Ha 1Beta Ha MecoTo. [IponenTsT Ha 3aryda Ha
I'bP/M [IPH FOTBEHE € HAH-BHCOK B KOHTpOJHATA rpyna - 35.12% u nail-aucek B rpyna TS
(Thymus vulgaris EO) - 23.69% u rpyna T6 (Hypericum perforatum EO) - 24.78%
(P<0.001). Jlo6aBsinero Ha GuikoBd EO kbM maxOara Ha myelnku Opoisiepd He okaszBa
BJIMSHUE BBPXY ChIBPKAHUETO HA HACHTEHH U HEHACUTCHN MACTHM KUCENMHH (JIMHOJIOBA
KUCEJIMHA, G-JIMHOJICHOBA KHCEJIMHA, apaxWJ0HOBAa KHCEIHHA, CHKO3alCHTacHOBa
KHCEJIMHA ¥ JIOKO3aXEeKCAeHOBA KHMCEIMHA) B MECOTO OT I'bp/M M OyTOBE Ha NTHIHUTE OT
OITMUTHUTE TPYIIH.
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