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PE3IOME

Upes BbBEXJaHe Ha HOB Noaxo/ 3a
OoTyMTaHe Ha MPOAYKTUBHUA edhekT Ha
eHeprusita N NpoTenHa Mo eko-TexHuyec-
Kata cuctema ,(pypax — arHeLKo/apeLuko
Meco®, aBTopuTe mscneaBar Bb3MOXHOC-
TMTe 3a MecofaiHa NpOAYKTMBHOCT Ha
T.Hap. ,mne4yHn* gapeta oT bBbarapcka
BUTOpOra AbJ/ITOKOCMECTa Ko3a, OTrnex-
JaHy  no  TpaguuMOHHA  TexXHOosorus.
Pesyntatute 6sxa nonyyeHn oT 6 MBbXKKK
ApeTa, 3aknaHu BefHara cnef 90 aHeBeH
603aeH nepuopg 6e3 nocneaBallo UHTEH-
3MBHO foyrosiBaHe. fpeTata 6sxa OT-
rnexaaHn npu TpaguuMOHHU YCOBWSA, B
peanHa npousBoAcTBeHa cuctema. bsaxa
nonyyeHu cnepHuTe pesyntartu OT HeTo
ononsoTeopsiBaHe: Knapk Ha eHepruiiHa
ANCTpnbyums (HeTo eHeprus diypax -—
6pyTO eHeprust meco) - 0.2197 (21.97%) n

SUMMARY

Through the introducing of a new
approach for recording of the productive
effect of the energy and protein through
the eco-technical system “fodder -
lamb/kid’s meat”, the authors investigate
the possibilities of meat productivity of
“milk-kids” from Bulgarian Screw-horned
longhaired goat, reared in traditional
technology. The results was obtained in
experiment with a 6 male Kids,
slaughtered immediately at weaning at 90
days of age, without a period of intense
fattening after weaning. The kids were
rearing in traditionally conditions in real
production system. The following results
of net utilization have been obtained:
Clarc of energy distribution - CED (net
energy fodder — gross energy meat) -
0.2197 (21.97%) and Clarc of protein



Knapk Ha npoTevMHoBa TpaHcdopmaums
(NpoTeuH cmunaem B 4yepBaTa dypax —
CypoB npoTenH Meco) - 0.6711 (67.11%).

KnwouoBn  gymu:  Knapk  Ha
eHepruiiHa  auctpubyuus, Knapk Ha
npoTerMHoBa TpaHcdopmauuns, dypax -
Meco, sipeTa

YBO/,

HeTo TpaHcthopMaumaTa Ha XpaHu-
TeNHWTe BewlecTBa W eHeprusita OT
dhypax KbM A41UMU OT YOBEKA XMBOTUHCKU
NPOAYKTU € Hal-TOYHUAT nokasates 3a
oTuMTaHe Ha eeKTMBHOCTTa Ha Mpous-
BOACTBOTO HA D KUBOTUHCKA MPOAYKTU
(Pirgozliev and Rose, 1999). MNMpu oTuuTa-
He Ha NpoAYKTUBHWUA ed)ekT npu yrosiea-
HETO Ha XMBOTHW, Ce B3uMMa npeasuj
npeavMHO npupacta UK pasxoga Ha
dypax 3a eavHuua npupact, 6e3 ga ce
oTuMTa CHOTHOLLEHWETO MEXAy BoAa U
XpaHuTesIHN BellecTBa B TO3W npupact
(Tsonchev, 1974; Zunev and Uzunov,
1994; Dhanda et al., 2003; Ekiz et al.,
2010; Yalcintan et al., 2012; Abdelrahman
and Aljumaah, 2014; Taj, 2015; van der
Merwe, 2015; Saleem et al., 2017).

HamupaHeTo Ha cuctema 3a TOu-
HOTO OTYMTaHE MMEHHO Ha Ta3u HeTo-
TpaHcopmauumsa e BCe NO-HaNOXUTENHO.
B mecopaiiHOTO nTUUeBbACTBO Penkov
and Genchev (2018) BbBegoxa M CTaH-
JapTu3vpaxa [Ba OCHOBHM WHAEKca 3a
oTuMTaHe Ha Te3u npouecn — Knapk Ha
eHepruinHa auctpunoyuma (CED) n Knapk
Ha npotemHoBa TpaHcdopmaumsa (CPT).
OcHoBarta Ha uHgekcute (Clarc(s) ca 3a-
MMCTBaHM OT KpbroBpara Ha XUMWYHUTE
eNleMeHTM npu nNpemMmHaBaHeTo WM OT
€[HO HMBO Ha TpodmuHaTa Bepura KbMm
apyro (Baykov, 1994; Dobrovolski, 1998).

B npeguwHa Hawa ny6nvkaums cme
BbBENW W NPEASIOKUIN MeToAMKa 3a W3-
yncnasaHe Ha Clarc of energy distribution
(CED) and Clarc of protein transformation
(CPT) B MecopaiiHOTO OBLEBBACTBO U
koszeBbacTBo (Penkov and Vuchkov,
2020). Tam ca U34YNCNIEHN MU CTONHOCTUTE
Ha KnapkoseTe npu ,MNeyHn” apeta oT
Kanodepckn AbArokocMecT Ko3u.

transformation — CPT (protein digestible in
the intestine fodder — crude protein meat) -
0.6711 (67.11%).

Key words: Clarc of
distribution, Clarc of
transformation, fodder - meat, kids

energy
protein

INTRODUCTION

The net transformation of the
nutrients and the energy from fodder to
edible by humans animal products is the
most accurately index for reporting of the
efficiency of animal product’s producing
(Pirgozliev and Rose, 1999).

In reporting the produced effect, we take
into account the delta of growth and
expenditure of fodder per one unit of
growth without counting the ratio of water
and nutrients in this growth (Tsonchev,
1974; Zunev and Uzunov, 1994; Dhanda
et al., 2003; Ekiz et al., 2010; Yalcintan et
al., 2012; Abdelrahman and Aljumaah,
2014; Taj, 2015; van der Merwe, 2015;
Saleem et al., 2017).

The construction of a system for
accurate calculation of this net trans-
formation is more and more imperative.
Penkov and Genchev (2018) introduced
and standardized two basic indexes for
reporting of these processes in the meat
poultry farming - Clarc of energy distribution
(CED) and Clarc of protein transformation
(CPT). The names (Clarc/Clarcs) come
from an ecological context and one of a
circulation (biological accumulation and
dissipation) of the chemical elements
while they pass from one level of the
trophic chain to another (Baykov, 1994;
Dobrovolski, 1998).

In our preliminary publications we
are introduced and offer methods for
calculating of Clarc of energy distribution
(CED) and Clarc of protein transformation
(CPT) in meat production of sheep/goats
(Penkov and Vuchkov, 2020). In it are
calculated the “Clarcs” by “milk-kids” from
Kalofer longhaired goat.



[pyrata aBTOXTOHHa nopoja, C
apeasn Ha pasnpocTpaHeHue tOrosanagHa
bbarapua e bBbarapckara Butopora
ObNrokocMecTa ko3a. T e ¢ noguepraHa
KOMOMHUpaHa NpoAyKTUBHOCT. OTrnexga
Cce 3a MNsAKo, Meco U Koxn. OCHOBeH
npuxon 3a QepmepuTe ca sfApeTaTta,
peasM3vpaHn 3a Meco, BegHara npu
oT6buBaHe, 6e3 nepuoj Ha WHTEH3UBHO
yrosisaHe (Vuchkov and Dimov, 2016).

Llenta Ha paspaboTkata e pga ce
M3YUC/IN HETO OMoM30TBOPSIBAHETO Ha
eHeprusta W npoTtemMHa no BepwuraTa
~Pypax — umcto meco 6e3 kocTu” upes
nokasarenute Knapk Ha eHepruiiHa guc-
Tpnbyums (CED) n Knapk Ha npoTenHoBa
TpaHcopmauma (CPT) npu Bbarapcku
BUTOPOrM AbATOKOCMECTN speTa.

MATEPVAJT U METOOU

3a u13cnepBaHeTO  Ha  HAKOM
XapakTepucTukm Ha  MecofanHoCTTa,
6eLle U3BbPLUEH NbJIEH KNAHUYEH aHaIn3
Ha 6 Bbarapcky BUTOPOr Ab/ATOKOCMECTH
apeTa, npousnusawy ot depma B efuH
OT ecTeCcTBEHWUTE apeasiM Ha nopojara, a
UMEHHO NJIaHUHCKUTE CK/IOHOBE Ha HOxeH
MupwuH, KOrosanagHa Bvnrapua. OnuTHa-
Ta rpyna 6elle uspaBHeHa no nos v Tun
Ha paxjaHe — MbXku efuHaun. Tpaau-
LMOHHO, N0 BpeMe Ha 603aliHuAT nepuoga,
ApeTarTa ce oTrniexaaxa 3aefHo C Ko3ute-
Maliku, Kato n3603aHOTO MJISIKO € OCHOB-
Ha XpaHa 3a Tax. Cnep 20 gHeBHa Bb3-
pact sfpeTtara mmaxa cBobofeH [OCTbM
[0 NMBaAHO CEHO N CMNSAIH KOHUEHTPpUpaH
dypax (uapeBuua, €4YeMUK W CJ/TbHYO-
rnen, B npornopuma 60:20:20). Kosute-
Maiikn 6s1xa BbB Bb3pacToB AuanasoH 2-4
roguHu. Bopgely nokasates 3a U3BbpPLLBaA-
He Ha KnaHeTo npu ApeTtarta, 6elle A0CTU-
raHe Ha onpegefneHa Bb3pacT npu oT6u-
BaHe (90 gHu), KOETO e B CbOTBETCTBME C
TPaAMLMOHHUTE TEXHOJIOTMN Ha OTIeXaaHe
Ha MeCTHWTEe MOopoAM KO3u Yy Hac. Bcuuku
sApeTa Mmaxa cBo60JeH AOCTbM A0 BoAa.

KnaHnuvHmAT aHanu3 6elue npose-
[OeH no meTtoamka Ha Zahariev and Pinkas
(1979). TMNpegknaHW4YHOTO XKMBO Terso
6elle uamepeHo cnen 24 yacosa rnagHa

The other autochthonous breed,
with an area of distribution Southwestern
Bulgaria is the Bulgarian Screw-horned
longhaired goat. It has a certain combined
productivity - milk, meat and skins. The
main revenue for farmers is the Kkids,
slaughtered at weaning, without a period
of intensive fattening (Vuchkov and
Dimov, 2016).

The aim of the present publication
is to calculate the net utilization of the
energy and the protein in the chain
“fodder — lean meat without bones”
through the indexes Clarc of energy
distribution (CED) and Clarc of protein
transformation (CPT) for Bulgarian Screw-
horned longhaired kids.

MATERIAL AND METHODS

For investigation of some meat
features, was carried out a complete
slaughter analysis on 6 Bulgarian Screw-
horned longhaired kids born in farm from
one of a native areal for the breed —
Southern slopes of Pirin  mountain,
Souhtwest Bulgaria. The experimental
group was aligned by sex and type of
birth - male, single.

During the suckling period the kids are
traditionally grown together with their
mothers, the mother's milk was the main
food, and after the 20th day of birth, the
kids has a free access to meadow hay
and concentrated fodder (corn, barley,
sunflower seeds in proportion 60:20:20).

The mothers of the kids were 2-4 years of
age. A leading criterion for the
slaughtering of kids was the weaning age
(90 days), which is according to the
tradition of the rearing of this local breed.

All the animals had free access to water.

The slaughter analysis was done
according to the method of Zahariev and
Pinkas (1979). The slaughtered live
weight was measured after a 24-hour



OveTa, npu KOeTo >XMBOTHUTE uMaxa
cBobofeH fJocTbn Ao Boga. KnaHuyHute
TpynueTa 6sxa oxnageHun 3a 24 yaca npu
5 °C. 3a onpegensHe Ha CbAbpXaHUETO
Ha Meco B Tpyna, oxfafeHute Tpynyerta
6sixa pasnosioBeHW MO MeauaHHaTa u-
HWS, KaTo 3a 0b6e3kocTABaHe 6sixa u3non-
3BaHU NIEBUTE MOMNOBUHKMN. CbOTBETHUTE
NMo/IOBUHKN Bsixa pasdsieHeHn Ha cnepg-
HUTE 4acTu: Bpar, Mfewka, MNosAcCHUUA,
6yT. MbpBUAT paspe3 Oelle HanpaBeH
3af4 NoCNefHVAT LUWEH MpeLusieH, oTae-
naw, Bpata. CnepgpaluaT paspes belle
HanpaseH 3aj, nocnefHoTo pebpo, oThe-
Naiiku nnewkaTa ¢ nognexawata pebpe-
Ha 4JacT. TpeTusaT paspes3 pasgens nbp-
BUSIT KPbCTLOB npeLneH (S1), n nocneg-
HUAT nosiceH npewneH (L6), oTaensuy
nosicHuuata 3aefHoO C MEKUTE KOPEMHU
cTeHu oT 6yTa. O6BLWOTO ChAbpXaHNEe Ha
Meco B Tpyna 6Gelle onpeAenieHo upes
yABOSIBAHE Ha KO/IMYECTBOTO HA MECOTO B
CbOTBETHA NsiBa MOJIOBMHKA. 3a onpege-
NI HE Ha XMMUYEeCKMs CbCTaB Ha MecoTo
OoT bbarapcku BuUTOpOrM sApeTa, 6sxa
N3Mnon3BaHn cpegHyn npobu meco, Cbe-
TaBnssawm 1/3 TernoBHa 4act OT BCsAka
06e3KoCcTeHa YacT Ha MosIoBMHKATA.

Cxema Ha KOHTPO/1 Ha M3XpaHeHuTe
M/ISIKO 1 Cpypadxku:

[o 20 gHeBHa BBb3pacT, ApeTara ce
XPaHAT Ha BOMSA C MauMHO MIJISIKO.
OnpegensiHe Ha KonnyecTBaTa M3603aHO
MIsKo:  ExemeceyHo ce wn3mepsalle
MJ/IEYHOCTTa Ha MaikniTe, kaTo B onpeje-
NIeH KOHTPOJIeH [eH sApeTata ce oTcTpa-
HsABaxa OT Malikute 3a 12 uaca, ko3uTte ce
[osxa OBYKPATHO PbYHO M MOJIYYEHOTO
MASIKO ce YMHOXaBawe no 2 (Tyankov et
al., 1985). Cneg geH 20 B cneunasiHo
nperpageHn nNpocTpaHcTBa B KOMTO spe-
TaTa moraT ga BnusaT, a Malikute — He,
Ha BCSIKO fipe ce npefocTaBsile CeHo (a
cnepn 45 feH v KOHUeHTpupaH cypax) B
uHAMBUAYyanHa xpadHusika. ExxegHeBHO ce
Ternexa nogafeHuTe KonmyecTtea ypax
n ocTtarbuuTe.

Tbil KATO KOHLEHTPUPAHUAT pypack
ce cbCToewe oT 60% uapesuua, 20%
eyeMrk n 20% cnbHYOrnen, 3a ocpef-

fasting diet, but with free access to water.
After slaughter, the cleared carcasses
was cooled to 5 °C, for 24 hours. To
define the total meat content, the chilled
carcasses was cut along the medial line.
For boning, the left half of the carcasses
was used, which was broken down at
certain points into the following parts:
neck, shoulder, loin, butt.

The first incision was made behind the
last cervical vertebra, separating the neck.
The next incision was made behind the
last rib, separating the shoulder with the
underlying rib portion. The third incision
separates the first sacral vertebra (S1)
and the sixth lumbar vertebra (L6),
dividing the loin together with the soft
abdominal wall from the buttock. The
resulting pure meat was multiplied by 2.

For define of the chemical composition of
the meat from Bulgarian Screw-horned
longhaired kids, an average sample of
meat constituting 1/3 of the weight of the
meat in the each boned part of the
carcass was taken.

Feeding schedule of the fodder:
Until up to 20 days of age, the goatlings
are fed without restraint with a breast milk
from their mother. The method of
determining the quantities of breast milk
consumed is as follows: the mother goat’s
milk is measured on a monthly basis,
while the goatlings are removed from their
mothers for a period of 12 hours, the
mother goats are milked manually twice a
day and the quantity of the obtained milk
is multiplied by 2 (Tyankov et al., 1985).
After the twentieth day, in designated
spaces accessible to the goatlings but not
their mothers, each baby goat is provided
with hay (after day 45 the goatling is also
provided with concentrated fodder) in an
individual feeder. The amounts of fodder
provided as well as any residuals are
weighted out daily.

Since the concentrated fodder
consisted of 60% maize, 20% barley and
20 sunflower seeds, the following formula



HAABaHe Ha XpaHuTenHata CTOMHOCT ce
n3nonseawle copmynara:

CpegHo cbabpkaHue Ha HE wn MNCY B
KOHLUEeHTpupaHus dypax = (CbabpaHue

B yapesmya*60+cbabpxaHue B
eyeMuk*20+cbabpxaHune B
C/TbHYOrNe0B0 ceme*20)/100, nnu

cpenHo:HEP = 8.154 MJ; INCY = 93.8g.

JaHHuTe 3a cbabpxaHve Ha HEP n
MCY B uapesuua, eyeMuK U CribHYOrNe-
[OoBO ceme ca B3eTu oT Todorov et al.,
(1995); Todorov and Darjonov (1995):
yapesmya: HEP — 8.1 MJ; MNCY - 114 g;
Evemuk: HEP — 7.05 MJ; MNCY - 83 g;
CnbH4yornegoso ceme: HEP — 9.42MJ;
MCYy - 44 g.

Baxa NPUIOXEHN cnepHuTe
hopmynn 3a msuncneHne Ha HEP n MNCY
B pasnnuHuTe  dypaxu  (HaTuBHa
cybcTaHums):

3a Ko3e M/IFKOo:

MCU(g/kg) = 0.0011*(CM)2 -0.3778*CIN +

102.4 (Todorov et al., 2007)

HEP (MJ/kg) = OE*(0,0382 +0,0104*q)

(Todorov et al., 2017)

g = OE/BE =0,97;

BE = 0.0242*CI+0,0366*CM+0,017*BEEB
3a nnBagHoO CeHo:

HEP (MJ/kg) = (211 -

(Todorov et al., 1995)

ncy (g/kg) =

(Todorov et al., 2007)

CbAbpXaHMETO Ha CYpOBU XpaHu-
TENHN BellecTBa BbB ypaxu uU ocpeg-
HeHn npobu meco 6e yCcTaHOBEHO MO
meToga Ha Kjeldahl (AOAC, 2007).

CbabpxaHMeTo Ha 6pyTo eHeprus
BbB oypaxX M meco 6e ycTaHOBEHO MO
hopmynarta Ha Schiemann et al. (1971).

KnapkoBeTe Ha eHeprunHa
AancTpunbyumsa/npotemHoBa TpaHcdopma-
uma (CED/CPT) 6sixa ycTaHOBEHW Mo
opuruHanHute dopmynn (Penkov and
Genchev, 2018):

CED = bpyto eHeprus B mecoto/
KOHCyMMpaHaTa HeETO eHeprus ot hypaxa

CPT = CypoB npoTeMH B
MEeCOTO/KOHCYMUPAHUS NPOTEUH CMUIaeEM
B uepBara oT hypaxa

0.47*CBn)*6

0.1414*CMN+54,247

was used to derive the average nutrition:
The mean content of net energy for
growth (NEG) and protein digestible in the
intestine (PDI) in the concentrate =
(content in maize*60+content in
barley*20+content of sunflower*20)/100
(mean NEG = 8.154 MJ; PDI = 93.8 g).

The data for NEG and PDI in
maize, barley and sunflower seeds were
taken from Todorov et al. (1995; Todorov
and Darjonov, 1995): Maize: NEG — 8.1
MJ; PDI — 114 g; Barley: NEG — 7.05 MJ;
PDI — 83 g; Sunflower seeds: NEG -
9.42MJ; PDI — 44 ¢

The following formula for the
calculating of NEG and PDI in the
different fodders (native substances) was
used:

For goat’s milk:

PDI(g/kg) = 0.0011*(CP)2 -0.3778*CP +
102.4 (Todorov et al., 2007)

NEG (MJ/kg) = ME*(0,0382 +0,0104*q)
(Todorov et al., 2017)

g = ME/GE =0,97;

GE = 0.0242*CP+0,0366*CF+0,017*NPE

For meadow hay:

NEG (MJ/kg) = (211 — 0.47*CBn)*6
(Todorov et al., 1995)

PDI (g/kg) =
(Todorov et al., 2007)

The crude protein (CP) contents in
meat and fodders were established acc.
Kjeldahl methods (AOAC-2007).

0.1414*Cr+54,247

The gross energy (GE) contents
were calculated using the formula of
Schiemann et al. (1971).

The Clarc’s of energy
distribution/protein transformation
(CED/CPT) were calculated using the
original formula of Penkov and Genchev,
2018:

CED = Gross energy obtained in
meat/Net energy input (fodder)

CPT = Crude protein obtained in
meat/protein digestible in intestine input
(fodder)



PE3SYNTATU N OBCBbXOAHE
B Tabnuua 1 ca nokasaHu cpef-
HWUTe KosiMyecTBa hypaxu, KOHCyMupaHu
oT 1 Ape npe3 pasnMyHUTe Noanepuoan un
0o6lWO 3a uenua nepuoj Ha yrosiBaHe.
Haii-BMCOK NpoLeHT OT 060 KOHCyMupa-
HUTe dpypaxn ce naga Ha ManuyumHOTO
MISIKO, C/iefiBaH OT KOHUEHTpUpaHus doy-
pax v NMBagHOTO ceHo. MNpu npensuncna-
BaHe ce BWXAa, Ye CyxOoTO BeLlecTBo,
noeTo OT MaiiYMHO MIISIKO € CbBMECTUMO
C ToBa OT pactutenHute dypaxu. MNopa-
an cneumdpnyHata TpaguuMoOHHA Ccxema
Ha XpaHeHe, KosiMyecTBata KOHCyMupaHu
CEeHO W KOHUEeHTpupaH dypax ca no-
HWUCKM OT Te3u, npenopbysaHu oT Todorov
et al. (2016), fokaTo U3603aHOTO MJISIKO €

CbBMECTMMO C LMTUPAHOTO OT aBTopuTe.

RESULTS AND DISCUSSION

In Table 1 are shown the mean
amounts of the consumed fodders from 1
kid during the different sub-periods and
for the entry period of fattening. The
highest percentage of feed consumed is
breast milk, followed by concentrated feed
and meadow hay. The recalculation
shows that the mother milk’s dry matter is
compatible with that of the plant fodders.
Because of the specific traditional scheme
of feeding, the amounts of the consumed
hay and concentrate fodders are lower,
compared to these, recommended from
Todorov et al. (2016) while the sucked
milk is comparable with the cited from the
authors.

Tabnmuya 1. Cxema Ha XpaHeHe Ha sfpeTaTta OT paxgaHe A0 peasim3auusi

(90gHeBHa BBb3pacT)

Table 1. Scheme of feeding of the kids from birth to realization (90 days of age)

Mepuvog cnep paxaaHe
(aHw)

Period after birth (days)
oT... go/ from ....to

Bug doypax/Fodder input

O6La KoHCyMauua Ha
ypax 3a nepuoga
(HaTuBHO)/ Total fodder
input for the period — kg (in

native)

0-20 (20 gHw/days) MaitumHo mnsko/Mother's milk 22
21-45 (25 pgHu/days) MaitunHo mnsiko/Mother’'s milk 28
JnBagHo ceHo/Meadow hay 1,25

46-90 (45 gHu/days) MaiiumHo mnsko/Mother's milk 51
NuBagHo ceHo/Meadow hay 4.3

KoHueHTpupaH chypax (60% uapesunua, 5.9

20% euemuk, 20% cnbHYornen)
Energetic fodder (60% maize, 20% barley,
20% sunflower seeds)

3a uenusa nepuog, (0-90 gHn) MaiiumHo mnsko/Mother's milk 101
For the whole period NneBagHo ceHo/Lucerne hay 5.55
(0-90 days) KoHueHTpupaH dypax(60% uapesuua, 5.9

20% euemuk, 20% cnbHYornen)
Energetic fodder (60% maize, 20% barley,
20% sunflower seeds)

CbabpxaHnaTa Ha NpPoTEWH CMU-
NlaeM B YepBaTa W HETO €EHeprns B
pasfiMyHuTe Qypaxum ca OoTpaseHn B
Ta6bnmya 2. [pyu npeusdncneHne Ha
XpaHUTe/IHUTEe CTOMHOCTM Ha eauHuua
HaTuBeH ypax W KOHCymMupaHuTe OT
Apetata KOMMYecTBa Ce BMXAa, ue
cpefHarta KOHCymaLus Ha HETO eHeprua v
npoTenH cMWUIaeM B YepBaTa cpefHo 3a 1
Ape ca CboTBeTHO 274.13 MJ n 1903.47g.

The contents of protein digestible in
the intestine and net energy are shown in
table 2. By recalculation of the nutritive
values of one unit native fodder and the
consumed from the kids amounts, the
average consumption of net energy and
protein digestible in the intestine from one
kid was 274.13 MJ and 1903.47g
respectively.



Tabnuua 2. Heto eHeprna (HE) v npoTemH cmuiaem B 4yepsaTta (MCH)
CbhAbpXaln ce B einHNLLA KOHCYMUPaH doypax 1 o6wwo koHcymunpaHu HE n MNCY

oT 1 ape (Bxo4 Ha cuctemara)

Table 2. Net energy (NE - MJ) and protein digestible in the intestine (PDI-g)
content in one unit consumed fodder and total consumed NE and PDI from 1 kid

(entrance of the system)

Indexes X mean SE

1.Kose mnsiko (B kg HaTnBHO)/Goat's milk(in kg native):

HeTo eHeprusi/Net energy — MJ; 2.04 -

MpoTenH cmunaem B yepBaTta/Protein digestive in the intestine — g 9.85 -

2./lnBagHo ceHo/Meadow hay (in kg native):

HeTo eHeprusi/Net energy — MJ; 3.60 -

MpoTenH cmunaem B yepBaTta/Protein digestive in the intestine — g 64 -

3.Uapesuua 3bpHo (B 1 kg HatneHO)/Maize - grain (in kg native):

HeTo eHeprusi/Net energy — MJ 8.1 -

MpoTenH cmunaem B yepBaTta/Protein digestive in the intestine — g 114 -

4. Eyemuk — 3bpHO (B 1 kg HaTmBHO)/Barley — gray (in kg native):

HeTo eHeprusi/Net energy — MJ 7.05 -

MpoTenH cmunaem B yepBata/Protein digestive in the intestine — g 83 -

5. CnbHyorneq 3bpHo/Sunflower seeds

HeTo eHeprusi/Net energy — MJ 9.42 -

MpoTtenH cmunaem B yepBaTta/Protein digestive in the intestine — g 44 -

Net energy input for the whole live (mean from 1 kid) — MJ 274.13 8.86

Protein digestive in the intestine input (mean from 1 kid) — kg 1903.47 135.03
Tab6nmuya 3 nokasea CbAbpXaHNEeTo Table 3 shows the lean meat

Ha 4unCTO Meco 6e3 kocTu B spewkute | weight (excluding bones) of kid's

Tpynuyeta ”n CbAbpXaHuATa Ha CypoB
NpoTEWH, CYPOBM MasHuUHW W© 6pyTO
eHeprusa B 1 Kg HATMBHO Meco.
CbOTHOLIEHNETO NPOTENH:Ma3HNHM
B MecOoTo Ha bbarapckute BuTOpOrK
Ob/ITOKOCMECTN speTa OT MNpu OTOGMBaHe
Ha 90 AHeBHa Bb3pacT € CpaBHUTENHO
[o6po. [lMopagu paHHaTa Bb3pacT Ha
KosieHe 6e3 [AOMb/HWTENHO YrosiBaHe,
CbAbPXAHMETO Ha Mas3HMHM € Ccpas-
HUTE/IHO HUCKO — 11.18%, a Ha cypoB
NpOTENH — CbLLECTBEHO MO — BUCOKO —
18.07%. Hawwute paHHM ca 61uU3KM A0
Apyrv aBTopu, wuscnegBainm speta oOT
pas/iMyHu NOpoAM U CXOLHW YCNOBUA Ha
otrnexgaHe (Mohamad et al., 2010;
Moavat et al, 2013). AsTopute ca
HaMepusim MNO-BMCOKO CbAbpPXaHUE Ha
BOZa WM MpOTEMH B TpynyeTaTa Ha no —
Miagn  sApeta. [lpu  nokaysaHe Ha
Bb3pacTTa MPOLEHTUTE Ha BNara u
npoTenH HamansBaT, a Ha MasHWHU U’

nenesnn ce ysennvasar.

carcasses and the content crude protein,
crude fats and gross energy of per 1 kg
native meat.

The ratio of protein to fat in the
meat of the Bulgarian Screw-horned
longhaired kids at weaning in 90-days of
age is relative favorable. Due to the early
slaughtering age without additional
fattening, the fat content is relatively low —
11.18%, so as the crude protein content is
significantly higher — 18.07%.

Our data are closely to other authors,
investigated kids from different goat
breeds, and similar condition of housing
(Mohamad et al.,, 2010; Moavat et al.,
2013). The authors found a higher content
of water and protein in the meat of the
youngest animals. As the age of slaughter
increases, the percentage of moisture and
protein decreases, and the fat and ash
content increase.



Ta6r||/|u,a 3. C'b,ﬂ,'bp)l(aHl/Ie Ha 06e3KOCTEHO MECO U XMMWUYEH U eHeprmeHCcbCTaB

Ha MeCOTO Ha ONMTHWN ApeTa

Table 3. Content of meat without bones and chemical and energetic content of

experimented kid’s meat

Indexes X mean SE
Maca Ha MecoTo 6e3 KOCTU B AipeLLKoTo Tpynye — kg / Mass of meat 7.07 0.18
without bones in kid's carcasses—kg

Cypos npoTeunH (% B HatuBHO) / Crude protein (CP) - % (native) 18.07 0.22
CypoBu Ma3HuHU (% B HatuBHO )/ Crude fats - % (native) 11.18 0.27
AkymynupaHa 6pyTo eHeprusi B 1 kg HatusHo Meco / Accumulated 8.52 0.22
gross energy (GE)B 1 kg meat (native) -MJ

AkymynupaH CI1 B 1 kg HatuBHO Meco / Accumulated CP B 1 kg 180.68 2.34

meat (native) — g

B Tabnuuya 4 ca nokasaHu M3xoabT
Ha akyMynupaHuTe eHeprus u npoTevH B
LAN0TO YMCTO MeCco B TpynyeTo (M3xoabT
Ha cuctemata) wu ,KnapkoBeTe Ha
ancTpnbyuymsa/tTpadcopmauns“. CpegHa-
Ta akymy/nvMpaHa eHeprusi B Mecoto Ha 1
ape e 60.24 MJ, npotenHa — 1277.41 9. B
CpaBHeHWe C HawuTe npoyysaHus npwu
Kanodepcknte ObArokocmMecTn speTa,
OoTrNexjgaHn npu  CblMTe  yc/10BUSA
(Penkov and Vuchkov, 2020), ce BuxAaa,
ye HaTpynaHata eHeprusi e rno — BUCOKa
npu sutoporute fApeta — 60.24 cpewy
57.11 MJ, pokato npyv HaTpynsBaHeTO Ha
CYypoOB MPOTEVH pasfNKUTe ca Hecbluec-
TBeHu (1277.41 cpelty 1273.38Q).

YcTaHoBeHUTe OT Hac Knapkose Ha
eHepruinHa AuCTpuobyuma 1M npoTenHoBa
TpaHcpopmauuss ca no — BWCOKU MpK
BUTOpPOrUTE fApeTa B CPaBHEHue C
Kanodepcknte — cboTBeTHO 21.97 cpeLy
19.58% n 67.11 cpewty 58.71%.

In Table 4 are shown the output of
accumulated energy and protein in the
whole lean carcass’s meat (exit of the
system) and the “Clarc’s of
distribution/transformation”. The meat
accumulated gross energy in the meat of
one kid is 60.24 MJ and the protein —
1277.41 g. Compared to our
investigations with Kalofer longhair kids
(Penkov and Vuchkov, 2020), the
accumulated energy is higher by the
Screw-horned kids - 60.24 versus 57.11
MJ, while by the accumulation of the
crude protein, there weren't significant
differences - (1277.41 versus 1273.38q).

The established by us Clarcs of
energy distribution and protein
transformation are higher by the Screw-
horned kids, compared to Kalofer kids -
21.97 versus 19.58% and 67.11 versus
58.71% respectively.

Tabnuua 4. AKyMynMpaHu CcCpefHW CTOMHOCTU Ha 6pyTo eHeprus u cypoB
NPOTEVH B MECOTO Ha eAHo sipe (M3xon Ha cuctemaTa) U KnapkoBe Ha eHepruiiHa
ANCTpPMOYyLMS N NpoTenHoBa TpaHchopmauus

Table 4. Accumulated mean values of gross energy and crude protein in the
meat of one kid (exit of the system) and Clarc of energy distribution/Clarc of

protein transformation (CED/CPT)

Indexes X mean SE
AxymynupaH CI1 B meco ot 1 ape 1277.41 36.18
Accumulated CP in meat of 1 kid — g

AkymynupaHa BE B meco ot 1 spe 60.24 2.34
Accumulated GE in meat of 1 kid— MJ

Knapk Ha eHepruitHa auctpubyuus (HE dypax — BE meco) 0.2197 (21.97%) 0.02 (2%)
Clarc of energy distribution (CED) — (NE fodder — GE meat)

Knapk Ha npoTtenHoBa TpaHcdopmaums (MCY dypax-Cll meco) 0.6711(67.11%) 0.02 (2%)

Clarc of protein transformation (CPT) — (PDI fodder-CP meat)




N3BOAN

3a 90-gHeBeH nepuofg npu Tpaau-
LMOHHA TEXHOJ/IOTUA Ha XpaHeHe fdpeTtarta
OT nopogata bbsirapcka Butopora Ab/iro-
KOCMecCTa KO03a ca KOHCyMupanin cpefHo
274.13 MJ HeTo eHeprua n 1903.47 ¢
NnpoTEUH cMUNaeM B yepsarta M ca OT/o-
WM B YUCTOTO Meco 6e3 kocTn 60.24MJ
6pyTO eHeprus n 1277.41g cypoB NpOTENH.

CONCLUSIONS

For 90 day’'s period by traditional
technology of feeding, the kids of
Bulgarian Screw-horned longhaired goad
were consumed mean 274.13 MJ net
energy n 1903.47 g protein digestive in
intestine and were accumulated in their
meat without bones 60.24 MJ gross
energy and 1277.41 g crude protein.

YcTaHOBEHM ca cnepHute The  following Clarcs  were
Knapkose: established:
-Knapk Ha eHepruiiHa gucTpnbyums - -Clarc of energy distribution -

0.2197 (21.97%)
-Knapk Ha npoTenmHoBa
TpaHcgopmanms - 0.6711 (67.11%).

0.2197 (21.97%).
-Clarc of protein transformation -
0.6711 (67.11%).
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PE3HOME
Mo-paHHOTO BK/OUYBAHE HA MBXKU-
Te pasniogHMUM B PEnpoayKTUBHUS

NnpoLec € MHOro BaXHO OT MKOHOMUYeCKa
rnegHa Toyka. 3a Ja nposiBU CBOS MOTEH-
unan Ha pasniofHUK MBXKOTO XUBOTHO
TpsbBa pga [AOCTUIHE MNoOJioBa 3pS/IOCT.
HacTbnBaHeTo Ha TO3M Nepuoj ce xapak-
Tepusmpa c peavua NpoMeHN B XNBOTUH-
CKUsl opraHm3bM. HavanoTto Ha nybepTeTa
npu NpbYoBETE Ce onpeaens oT Bb3pacT-
Ta, Ha KOATO 3a MbPBM MbT MBXKOTO
XXMBOTHO nposiBsiBa 6e3yCc/IoBHUTE M0S0-
BU pedhnekcn n ce OTAeNnsa eskynar,
CbAbpXall noABMxHM cnepmarosonan. C
JocTuraHe Ha rnosioBa 3pssiocT ce nos-
BSIBAT U XapaKTepHWTE 3a BuAa BTOPUYHU
nonosu 6enesn. HacTbnBaHeTO Ha ny-
bepTeTa ce Bnuse OT hakTopu, Kato no-
poAa, XUBO TEI/0, XpPaHeHe, TEXHO/IOMS
Ha OTrexgaHe, Ce30H, reorpadcka
lwpuHa n gp.

MybepTeTbT € CBbp3aH C USAA0CT-
HOTO pasBuUTME Ha OpraHn3Ma Ha >XUBOT-
HWUTE, KaTo XOPMOHMTE Ha Xunotasamyca
n xunodmsara (nytemHmaumpauy (LH) wn
onukynoctumynupaty xopmoH (FSH))
umart Kaw4voBa posst BbB (OyHKUMATA Ha
MbXKaTa nosioBa cucrtema. FSH okassa
B/IMASIHANE BbpPXy crnepmartoreHesata. LH
CTMMy/IMpa obpa3yBaHETO N OTAENSAHETO
Ha MBXKWN MOSIOBN XOPMOHU B TECTUCUTE,
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SUMMARY

The earlier inclusion of male
animals for breeding purposes in the
reproductive process is very important
from an economic point of view. In order
to show its breeding potential, the male
animal must reach sexual maturity. The
onset of this period is characterized by a
number of changes in the animal body.

The onset of puberty in bucks is
determined by the age when the male
animal first exhibits unconditional sexual

reflexes and ejaculate is released,
containing motile sperm. With reaching
sexual maturity, the characteristic

secondary sexual characteristics of the
species appear. The onset of puberty is
influenced by factors such as breed, live
weight, diet, breeding technology, season,
latitude etc.

Puberty is associated with the
overall development of the animal
organism. The hormones of the
hypothalamus and  pituitary  gland
(luteinizing hormone (LH) and follicle-
stimulating hormone (FSH)) playing a key

role in the function of the male
reproductive  system. FSH  affects
spermatogenesis. LH stimulates the

formation and secretion of male sex



KOUTO OT CBOA CTpaHa nooupsisat
pacTexa, pasBUTMETO M DYHKUMATA Ha
NnosioBUTE OpraHun, NosioBuTe peduiekcy,
MOMIOBOTO  MOBEAEHWE HA  MBXKOTO
XMBOTHO W BAUASIT BbpXY (hopMUpaHeTo
Ha BTOpWYHUTE NosIoBM 6enesun.

Bb3pacTTa, TEINOTO NpU paxaaHe,
CpeaHo AOHEBHUST MpupacT, o6ukosikata
Ha CKpOoTyma, OTAE/IAHETO Ha MeHuca oT
npenyuuyma, HaJIMuMeTo Ha XWBW cnep-
MaTo30Maun B esikynaTta W KOHLeHTpauusi-
Ta Ha TECTOCTEPOH Ca BaXHW Nnokasartesm
3a HacTbNBaHe Ha ny6epTeTa nNpu NPbUOBE.

C HacTosilumsi 0630p CMe CU Mo-
CTaBW/W 3a Uen Ja pasrnegave U 0606-
MM chakTopuTe BAUSELLM BbPXY HACTbI-
BaHeTo Ha ny6epTeTa Npu MbXKMTE sipeTa
KaKTO 1 B3aMMO/ENCTBNETO MEXY TSX.

KntoyoBu aymun: nyGepTeT, MbXKM
ApeTa, XWBO Terno, TeCTUCH, eKcTe-
pVIOpHM M3MepBaHUsi, CcrepmaTtoreHesa,
TECTOCTEPOH, OTAE/IIHE Ha MneHuca oT
npenyuuyma

OBCBbXOAHE

My6epTeTbT ce XxapakTepuaupa c
Hayaso Ha PpenpoaykTMBHaTa [AEnHOCT.
EAWH OT Hall-BaXKHUTE CENEKUMOHHM Mpu3-
Hauu, NPSKO CBbP3aH C pPenpoayKTUBHUTE
N NPOAYKTUBHUTE KayecTBa Ha XXMBOTHUTE
e ternoto (Tyankov et al., 2000). V3BecT-
HO e Ye, HacTbMBaHETO Ha nybepTeTa ce
CBbp3Ba C MpomsHaTa Ha Ternoto wu
EeKCTEpPMOpHMTE NoKasaTesu.

1. XuBo Terno — dakropute
B/IMSIELLM BBPXY MPOMEHUTE Ha XWMBOTO
Terno ca: nopogata, Bb3pacTTa, Mona,
UHAVBUAYaNHUTE 0COGEHOCTM, MNPOAYK-
TMBHOTO Hanpas/ieHNE, XPaHEHETO, Ce30-
Ha 1 gp. Ternoto nNpu paxgaHe u oTou-
BaHe e rnokasaTesl, KOWTO MOXe Aa C/yXu
3a OpUEHTUP NpW cenekuusatTa Ha pas-
naogHuuuTe.

Delgadillo et al. (2007) ca kKoHcTa-
TMpanu, 4ye npu npbyoseTe doTonepuo-
[Ja, KOWTO e CBbp3aH CbC CE30HBLT Ha
paxaaHe Ha XVBOTHUTE, HE OKa3Ba CU/IHO
B/IMSIHNE BBbPXY HacTbMBaHETO Ha nybep-
TeTa. ABTOpuTe cCbO6GLWABaT, 4Ye Mnpu
npbyseTa OT MecTHa nopoga kKo3u B

12

hormones in the testis, which in turn
promote the growth, development and
function of the genitals, sexual reflexes,
sexual behaviour of the male animal and
affect the formation of secondary sexual
characteristics.

Age, birth weight, average daily
gain, scrotum circumference, penis
separation from the foreskin, the presence
of live sperm in the ejaculate, and
testosterone  levels are  important
indicators of puberty in bucks.

The purpose of present review is to
observe and summarize the factors
influencing the onset of puberty in male
kids and the interaction between them.

Key words: puberty, male kids, live
weight, testes, external measurements,
spermatogenesis, testosterone,
separation of the penis from the foreskin.

DISCUSSION

Puberty is characterized by the
onset of reproductive activity. One of the
most important selection traits directly
related to the reproductive and productive
qualities of animals is weight (Tyankov et
al., 2000). It is known that the onset of
puberty is associated with changes in
weight and exterior indicators.

1. Live weight - The factors
influencing the changes in live weight are:
breed, age, sex, individual characteristics,
productive direction, nutrition, season etc.

Birth weight and weaning is an indicator
that can serve as a guide in the selection
of brood animals.

Delgadillo et al. (2007) found that in
bucks, the photoperiod, which s
associated with the season of animal
birth, does not have a strong influence on
the onset of puberty. The authors report
that in local goat breed in Mexico (born
January, May and October) the lowest



Mekcuko  (poaeHun  siHyapu, Malh K
OKTOMBpPW)  Hal-HUCKM  CTOMHOCTM Ha
nokazaTenute Terno npu paxgaHe (2,6
kg), cpegHogHeBeH npupacT (111 g/aeH)
N XmBO Terno B nybeprteta (15 kg) e
U3MEpPEHO nNpu pojeHuTe npe3 Mecel,
OKTOMBpPW, KOrato HamansiBa gb/hoknHaTa
Ha AeHs. [JokaTo XXUBOTHWUTE POAEHM Npes3
MeceuuTe ¢ yBesimyaBaHe Agb/hknHaTa Ha
JeHs (AHyapu M Mail) ca nokasanu no-
BMCOKM XMBU Terna npu paxgaHe (3,4 kg
n 3,6 kg), cpegHoaHeBeH npupact (132
g/aeH v 142 g/peH) n Terno B nybepreta
(20 kg n 19 kg). Bbnpeku noO-HUCKUTE
CTOMHOCTMW B rOpenocoyeHnTe nokasarenu
MBXKUTE POAEHU Npe3 Mecel, OKTOMBPY
poturat nybepteT B efHa M cblwa
Bb3pacT C pojeHuTe npes mecel maw
(112 peH n 111 peH), a npu pogeHuTe
npe3 mecel, siHyapu nybepteTa HacTbnBa
Ha no-kbCHa Bb3pacT — 131 aeH.

BnnsiHne Ha ce3oHa BbpXY TEr/10To
npu paxpaHe ca ycTaHOBWIM U Bezzera
et al. (2009), npu npbyneta oT nopogaTa
Boer. MbXKkute XMBOTHM pPoOAEHU npe3
Cyxmsi Ce30H (lNn-siHyapn) ca Texanu
3,12+0,73 kg, a poaeHuTe npe3 [AObX-
[OBHMA ce30H (theBpyapu-toHm) 3,87+0,79
kg. Mpu oTbrBaHeTO UM Ha 90-OHEBHA Bb3-
pacTt e OTYETEHO CPEAHO XUBO TEr/10 3a
pPoAEHNTE MpPEe3 Cyxust U AbXAO0BHUS ce-
30H, CbOTBETHO 11,35+2,45 1 16,26+3,1 kg.

Kumar et al. (2014) goknaggar, 4ye
TErnoTo Ha YepHuTe GeHrasckn npbyuneTa
3HAaUUTE/IHO HapacTBa C HanpejgaHe Ha
Bb3pacTTa, kaTo oT 1,86 kg npu paxgaHe
poctura po 10,56 kg. Ha 12 meceuHa
Bb3pacT. CpefHO [OHEBHUSAT npupact e
6UN Hai-BUCOK MpW npbyneTata B rpy-
nata ot 0-4 meceua (32.57+3.58 g/aeH).
VNaeHTnYHN pe3ynTtaty ca noslyvyeHu u oT
Nishimura et al. (2000) npu npbuyneta ot
ANOHCKaTta nopogara Tokapa. Karto
TEernoTo oTtyeTeHo Ha 3, 4, 6, 9 un 12
MeceyHa Bb3pacT € OuI0 CbOTBETHO,
9.1+0.4, 10.6+0.43, 15.8+0.7, 17.6+x1.5 n
22.8+1.4 kg. Mpn npbyneta KpPbCTOCKU
(AHrnoHy6wiicka x CaaHcka) Elhammali et
al. (2013) ca oTuyenu cnegHUTe nokasa-
TENN: CpefHo Terno npu  paxpaHe
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values of birth weight (2.6 kg), average
daily gain (111 g/day) and live weight at
puberty 15 kg) was measured in those
born in October, when the day length
decreases.

While animals born during the months
with increasing day length (January and
May) showed higher live birth weights (3.4
kg and 3.6 kg), average daily gain (132
g/day and 142 g/day) and weight at
puberty (20 kg and 19 kg).

Despite the lower values in the above
indicators, males born in October reached
puberty at the same age as those born in
May (112 day and 111 day), and those
born in January puberty occured at a later
age - 131 day.

The impact of the season on birth
weight was also found by Bezzera et al.
(2009), in bucks of Boer breed. Male
animals born during the dry season (July-
January) weighed 3.12 + 0.73 kg, and
those born during the rainy season
(February-June) weighed 3.87 + 0.79 kg.
At weaning at the age of 90 days, the
average live weight for those born during
the dry and rainy season was reported,
respectively 11.35 + 2.45 and 16.26 + 3.1
kg.

Kumar et al. (2014) report that the
weight of black Bengal bucksincreases
significantly with age, from 1.86 kg at birth
to 10.56 kg at 12 months of age. The
highest average daily growth was found in
bucks in the group of 0-4 months (32.57 +
3.58 g/day).

Identical results were obtained by
Nishimura et al. (2000) in Japanese
Tokara breed. The weights at 3, 4, 6, 9
and 12 months of age were 9.1 + 0.4,
10.6 + 0.43, 15.8 £ 0.7, 17.6 £ 1.5 and
22.8 + 1.4 kg, respectively. In cross-
breeds of bucks(Anglo-Nubian x Saanen)
Elhammali et al. (2013) reported the
following indicators: average birth weight -
3.80 + 0.14 kg, average live weight at



3,80+0,14 kg, cpeAHO XMBO Tersio npwu
otouBaHe — 14,4+0,73 kg, cpeaHOAHEBEH
npupact — 82,9+0,83 g/geH n cpegHa
Terno B nybepteta (7.5 wmeceua)
22,38+0,94 kg.

HesaBucumo OT nopogara u reo-
rpadckara LMprMHa pacTexbT Ha TecTu-
C/Te Ha MpPbYOBETE € TACHO CBbP3aH C
XXMBOTO TErNo 1 Bb3pacTTa Ha NpbyoBeTe
(De Souza et al., 2011).

Paznnunn aBTOopu (Alade et al,
2009; Kabiraj et al., 2011; Shoyombo et
al.,, 2012; Kumar et al., 2014) cbobuiaBaT
3a BMCOKU NOSIOXMTENHN Kopenaumm Mex-
[y XMBOTO TErno n pasMepute Ha TecTu-
cute (06MKoNKa Ha CKpOTyMa, Ab/MKMHA,
LWMpVHa 1 aebenvHa Ha TecTucuTte).

De Souza et al. (2011) ca goknag-
Ba/IM, Y€ C yBe/IMYaBaHETO Ha Bb3pacTTa
Mpwv aHroHybuiickn npbusieTa, ce Habso-
JaBa BWCOKa MNOJIOXKWTENHA 3aBUCMMOCT
(r=0,94) mMexay XMBO Tersi0 nU 06uKonka
Ha ckpoTyma. MonyyeHute pesyntatun ce
notebpxgasat oT Raji et al. (2008) npwu
npbuneta ot nopogata Borno White
(r=0,82) n ot Keith et al. (2009) npn ko3un
oT nopopaTta Boer (r=0,78). Bezzera et al.
(2009) ca otyenun nNogobHM pesyntatu 3a
Kopenaums Mexay JXKMBOTO Tero u
CKpoTasiHata 06MKOMKa MNPV XWBOTHU OT
nopogata Boer, pogeHun npe3 cyxus
(r=0,93) 1 abvxa0BHUA ce3oH (r=0,88).

YCTaHOBEHM Ca U BUCOKWN MOMOXMU-
TEMIHU KOpenauun Mexgy TenlecHOTo
TErno U eKCTEPUOPHUTE U3MEpBaHMSA Ha
TANOTO (Ob/DKMHA Ha TANOTO, BUCOYMHA
npu xosnkaTta, 0bxeaT Ha rbpguTe Ap.)
(Khan et al., 2006; Paul et al., 2011; Akpa
et al., 2013; Patrni et al., 2016).

2. EkcTepuop — EkcTepuopsT
ce un3passBa C 0OCOBEHOCTMTE Ha BbH-
WHUTe dopMy Ha TAMOTO, MO KOUTO ce
CbAn 3a NPOAYKTMBHOCTTA, HacokaTa Ha
n3nos3BaHe u 34paBOC/IOBHOTO CbCTOA-
HMe Ha >KMBOTHOTO. [lpeueHkaTa Ha
eKkcTepuopa BK/I0YBaA OKOMEpHa MpeLeH-
Ka N eKCTePUOPHU N3MEpPBaHUS.

C HanpegBaHe Ha Bb3pacTTa,
OCBEH XXMBOTO TEI/I0 HA XMBOTHUTE Ce
yBenuyaBar v INHENHUTE N3MEpPBaHNS Ha
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weaning - 14.4 + 0.73 kg, average daily
gain - 82.9 + 0.83 g/day and average
weight at puberty (7.5 months) - 22.38 +
0.94 kg.

Regardless of breed and latitude,
testicular growth in bucks is closely
related to live weight and their age (De
Souza et al., 2011).

Various authors (Alade et al., 2009;
Kabiraj et al., 2011; Shoyombo et al.,
2012; Kumar et al., 2014) report high
positive correlations between live weight
and testicular size (scrotal circumference,
length, testicular width and thickness).

De Souza et al. (2011) reported
that with increasing age in Anglo-Nubian
bucks, a high positive dependence
(r=0.94) was observed between live
weight and scrotal circumference.

These results are confirmed by Raji et al.
(2008) in Borno White bucks (r=0.82) and
Keith et al. (2009) in goats of Boer breed
(r=0.78). Bezzera et al. (2009) reported
similar results for the correlation between
live weight and scrotal circumference in
Boer breed born during the dry (r = 0.93)
and rainy seasons (r=0.88).

High positive correlations have also
been found between body weight and
exterior body measurements (body length,
withers height, chest circumference, etc.)
(Khan et al., 2006; Paul et al., 2011; Akpa
et al., 2013; Patrni et al., 2016).

2. Exterior - The exterior is
expressed by the peculiarities of the
external body shapes forms, which
estimate the productivity, proper use and
health of the animal. Exterior assessment
includes visual appraisal and exterior
measurements.

With age, in addition to the live
weight of the animals, the linear
measurements of the body increase as



TANOTO, Tbil KATO XMBOTHOTO pacTe wu
pasmepbT ¥ opmnte My CbWoO Cce
yBennyasat (Rahman et al., 2008; Kabiraj

etal., 2011).
Rahman et al. (2008) ca ycTtaHoBU-
N1 BUCOKM MOJMIOXWUTENIHW  Kopenaums

Mexay >MBOTO Terno u obxeara Ha
repaute (r=0,94), Ab/MKMHA Ha TANOTO
(r=0,95) n BucoumHa npu xonkata (r=0,96)
npu 4epHu 6eHrancku npbuneta. Mpw
cbluaTa nopoja npbunera, aBTopuTe Cb-
obLwaBaT 3a yBenuMuyaBaHe Ha JIMHenHuUTe
n3MepBaHus Ha TA0TO C HanpejBaHe Ha
Bb3pacTTa. [lokasaresnmre © TexHuTe
CTOWHOCTM perucTpmpaHn Ha Bb3pacT 0
(npu paxpgaHe), 3, 6, 9 n 12 meceua ca:

- ObKMHA Ha TANOTO -
24.15+0.38, 29,70+0.75, 41.20+0.76,
43.87+0.54 n 47.83+0.75 cm.

- BUCOYMHA  MpW  Xojkara  —
26.30+0.35, 28.45+0.80, 39.95%0.70,
43.73+0.55, 47.92+0.76 1 51.21+0.93 cm.

- o6xBaTbT  Ha  repgute  —
26.35+0.38, 35,67+0,40, 51,10+0,82,
54,26+0,64 n 59,08+0,87 cm

-— [Ob/KvHa Ha rnasata  —
8.6+0.36, 12.05+0.31, 14.40+0.33,

15.39+0.19, 16.67+0.26 n 17.63+0.32 cm.

- WupuHa Ha rnaeaTta — 7.00£0.18,
7.45£0.19, 11.45+0.51, 11.7040.25,
12.33+0.34 1 14.004£0.41 cm.

NaeHTnYHn pesyntatM 3a BUCOKa
nofoXmTenHa 3aBUCMMOCT MEXAY Bb3-
pactta u obxBaTa Ha rpbAHMA Kow ca
poknagsasiv Abdelrahman et al. (2018)
npu 32 aHIMOoHYOUIACKM npbyiieTa, Ha
Bb3pacT 1-24 cegmuym. O6xBaTa Ha
rpbaHMs Kow ce yeBenuyasa oT 30 cm (1
cegmuua), 52,5 cm (22 ceamuua, Bb3pacT
Ha HacTbnBaHe Ha nybepTteTa) U gocTura
0o 56 cm (24 cegmnua).

Mpu npbuyneta oOT WHOUIACKATO
nopoga Pantja Ha Bb3pacT 3 - 6 (rpyna A)
n6 - 12 (rpyna b) meceua, Patni et al.,
(2016) ca HanpaBWNN HSAKONKO €eKcTe-
PYOPHN U3MEpPBaHMSA U ca OTYENU crneg-
HUTE pe3ynTaTn, KOWUTO MOTBbpXAasart
rOpenocoYeHOTO: Ab/DKMHATA Ha TAMOTO
npu npbunetarta ot rpyna A e 44,0+2,37
cm, a npu XuWBOTHMUTE OT rpyna b —
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the animal grows and its size and shape
also increase (Rahman et al.,, 2008;
Kabiraj et al., 2011).

Rahman et al. (2008) found high
positive correlations between live weight
and chest circumference (r = 0.94), body
length (r 0.95) and withers height
(r = 0.96) in Black Bengal bucks. In the
same breed, the authors reported an
increase in linear body measurements
with age.

The indicators and their values registered
at age 0 (at birth), 3, 6, 9 and 12 months
were:

- body length - 24.15 + 0.38, 29.70
+ 0.75, 41.20 + 0.76, 43.87 + 0.54 and
47.83 £ 0.75 cm.

- height at withers - 26.30 + 0.35,
28.45 + 0.80, 39.95 £ 0.70, 43.73 = 0.55,
47.92 £0.76 and 51.21 + 0.93 cm.

- chest circumference - 26.35+0.38,
35.67 + 0.40, 51.10 + 0.82, 54.26 + 0.64
and 59.08 £ 0.87 cm

- - length of the head - 8.6 + 0.36,
12.05 + 0.31, 14.40 £ 0.33, 15.39 + 0.19,
16.67 + 0.26 and 17.63 + 0.32 cm.

- head width 7.00 + 0.18,
7.45£0.19, 11.45 + 0.51, 11.70 = 0.25,
12.33 +0.34 and 14.00 + 0.41 cm.

Identical results for a high positive
dependence between age and chest
circumference were reported by
Abdelrahman et al. (2018) in 32 Anglo-
Nubian bucks, aged 1-24 weeks. Chest
circumference increased from 30 cm (1
week), 52.5 cm (22 weeks, age of onset
of puberty) and reached 56 cm (24
weeks).

In Indian Pantja bucks aged 3 - 6
(group A) and 6 - 12 (group B) months,
Patni et al., (2016) made several exterior
measurements and reported the following
results, which confirm the above: body
length in bucks of group A is 44.0 + 2.37
cm, and in the animals of group B - 53.67
+1.80cm.



53,67+1,80 cm. BucounHaTa npu xosikata
e 6una 47,72+#1,80 cm (rpyna A) u
59,6+1,01 cm (rpyna b). O6xBaTbT Ha
rpPbAHNA KO n3MepeH npu rpynn A n B, e
6un CbOTBETHO 47,7¢2,11 cm wu
59,69+1,24 cm. ABTOpUTE Ca yCTaHOBUIN
nosoXmTeNnHa Kopenauus Mexay wnamMep-
BaHUsiTa Ha TAMNOTO M OUOMETPUYHUTE
rnokasatenn Ha TecTucuTe, Kato Bcska
npoMsHa B pas3BUTMETO Ha eauHUS
rnokasartesn B/vsie Bbpxy Apyrus.

3. Tectucn (CEMEHHMLN) —
Te ca uugpteH opraH. PasnonoxeHun ca
U3BBbH KOpemHaTta KyxuHa u ca 06BUTK B
KOXHa Topbuuka (ckpotym). B TaXx ce
ocblUecTBsABa 06pa3yBaHeTO, 3pEEHETO U
OTAEeNsAHeTO Ha cnepmarosouMauM u Ha
crnepmasiHa nnasma, Kakto M cuHTesa u
OTAENSHETO Ha MDBXKUTE MO/I0BU XOp-
MOHM (TECTOCTEPOH, aHAPOCTEPOH U
AeXnapoaHapoCTEPOH).  YBe/M4YaBaHeTO
Ha pasmepa Ha TecTucuTe ce Busie OT
pasnMyHM  pakTopu: Bb3pacT, Mopoaa,
XXMBO Terno, UHAnBUAyanHn ocobeHocTH,
ce3oH (Karagiannidis et al., 2000;
Mekasha et al.,, 2007), coTonepnoaa,
XpaHUTesHUSA cTaTyc W TemneparypaTa
(Almeida et al., 2007; Delgadillo et al.,
2007).

3a pga ce YCTaHOBAT MPOMEHUTe
HacTbMnBawWy B pasmMepuTe Ha CEMEHHU-
uuTe, ce M3BbpLUBAT ClegHNTE M3MepBa-
HuA:  obukosika Ha ckpoTyma  (cm),
AbmxnHa (cm), wupuHa (cm) 1 Terno Ha
Tectucute (g), 06em Ha ckpoTyma (ml).

Mpu npbyneta ot nopogaTa Pantja,
Ha Bb3pacT 3 - 6 Meceua, Patni et al.
(2016) ca oTuenu cnegHUTe nNokasaTtenu
Ha TecTucuTe: AOb/DKMHA Ha Tectucute
(3.77£0.09 cm), wWwupuHaTa Ha f[ecHus
Tectuc (2.02+0.19 cm), cpegHa gebenvHa
Ha TecTucute (1.63+0.18 cm), cpegHo
Terno (8.58+1.72 g) n o6em Ha ckpoTyma
(23.40£3.19 ml). [dokato npu cbluTe
XWBOTHW, HO Ha Bb3pacT 6 - 12 mecela,
Ob/MKMHATA, WMpMHaTa Ha [ecHus Tec-
TnC, cpegHaTta gebenvHa, cpegHoOTo Ter-
10 Ha TectTucuTe U 06eMbT Ha CKpoTyma
ca cboTBeTHO — 5.76+0.12 cm, 3.58+0.11
cm, 3.44+0.07 cm, 42.42+3.57 g wu
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The height at the withers was 47.72+ 1.80
cm (group A) and 59.6 + 1.01 cm (group
B). The chest circumference, measured in
groups A and B, was 47.7 £ 2.11 cm and
59.69 + 1.24 cm, respectively. The
authors have found a positive correlation
between body measurements and
testicular biometrics, as any change in the
development of one indicator affecting the
other.

3. Testicles - They are a
paired organ. They are located out of the
abdominal cavity and are wrapped in a
skin sac (scrotum). Inside them is carried
out the formation, maturation and
secretion of sperm and sperm plasma, as
well as the synthesis and secretion of
male sex hormones (testosterone,
androsterone and dehydroandrosterone).
The increase in testicular size is
influenced by various factors: age, breed,
live weight, individual characteristics,
season (Karagiannidis et al., 2000;
Mekasha et al., 2007), photoperiod,
nutritional  status and  temperature
(Almeida et al., 2007; Delgadillo et al.,
2007).

To determine changes in testicular
size, the following measurements were
made: scrotum circumference (cm); length
(cm), width (cm) and testicular weight (g);
scrotum volume (ml).

In Pantja bucks, aged 3 - 6 months,
Patni et al. (2016) reported the following
testicular parameters: testicular length
(3.77 + 0.09 cm), right testicular width

(2.02 = 0.19 cm), average testicular
thickness (1.63 * 0.18 cm), average
weight (8.58 + 1.72 g) and scrotum

volume (23.40 + 3.19 ml). While in the
same animals, but at the age of 6 - 12
months, the length, width of the right
testicle, average thickness, average
weight of the testicles and the volume of
the scrotum are respectively - 5.76 + 0.12
cm, 3.58 £ 0.11 cm, 3.44 £ 0.07 cm, 42.42
+ 3.57 g and 101.7 + 5.43 ml. The authors



101.745.43 ml. ABTOpUTE Ca YCTaHOBW/N,
ye CTOMHOCTUTE 3a LWKMpKHaTa u aebenu-
HaTa Ha /IeBUAT TecTUC ca 6UIn No-HUCKU
OT Te3n Ha [EeCHUs TecTUC, Kato pas/nu-
KWTe ca CTaTUCTUYECKN HE3HAUUTESTHN.

3a pasnvmka ot Tax Oyeyemi et al.
(2012) npn npbyoBe oT nopogata Sahel n
Raji and Njidda (2014) npu npb4yoBe OT
nopogarta Red Sokoto ca goknagsanu, ye
neBnss TecTUC e no-ronam (LWvpuHa u
Ob/DKUHA) OT JeCHUsA TecTuc.

Ogwuegbu et al. (1985) n Okwun et
al. (1996) cbobulaBaT, 4Ye Tern0To Ha
TecTucute e CWUHO CBBLP3aHO C pe3sep-
BMTE Ha cnepMmaro3ouamn B TAX, KaTo Mo
TO3XW HauvH npbLYOBETE C MO-rOSIEMM
TeCTUCU Cca CK/IOHHW f[a npoussexgar
rnoseve crepmaTo3onau.

Mpn npbuneta ot nopogara Toka-
pa, Nishimura et al. (2000) ca yctaHoB/N
yBe/nmyaBaHe Ha Terfioto Ha Tectucute ot
36 g Ha Bb3pacT 3 Meceua o 126 g Ha
12 meceua, kato TOBa YyBe/INYeHVEe e
oT4eTeHO A0 12 MeceyHa Bb3pacT.

Akpa et al. (2012) ca koHcTaTupa-
/X, Ye oueHKaTa Ha TesfIeCHOTO CbCTOosA-
HWe B/iMsie BbPXY M3MepBaHUATa Ha Tec-
TMCUTe, TOECT npegnonara ce, ye Mnpby-
fletTa C Mo-BMCOKa OLleHKa Ha TeNiecHOTo
cbeTosiHUe (OTC 4) umat no-ronsm pas-
Mep Ha TecTucuTe, KOeTo MOXe Aa AoBe-
e [o obpasyBaHeTO Ha rnoseye cnepmMa-
To30MaN.

CkpoTyma 06BMBa OTBLH TecTuca u
obukosikata My € UHOMPEKTEH nokasarters
3a onpejensiHe Ha pasmMepa Ha TecTUCu-
Te. Cnopeg Salhab et al. (2001) wu
Koyuncu et al. (2005) cbuiecTsyBa noso-
XUTeNHa Kopenaumsa mexay napamerpure
Ha TecTucute 1 obuKoskaTa Ha CKpoTyma
(r=0.696 - 0.941).

Raji and Ajala (2015) ca ycrta-
HoBUAM npu 320 3anagHoadpukaHcKm
KO3N-IXymKeTa MNoNoXuTenHa 3aBuUcu-
MOCT Mexay obuKonkata Ha CKpoTyma u
Bb3pacTtrta Ha npbunetara. [Mpu  TaX
obvKosikata Ha CKpoTymMa HapacTBa OT
paxJaHeTo [0 OCeM MeceyHa Bb3pacrT,
c/lef, KOeTo ocTaBa NOCTOsIHHA CbC CPej-
HU CTOMHOCTM mexay 17 m 18 cm, 6e3
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found that the values for the width and
thickness of the left testicle were lower
than those of the right one, and the
differences were statistically insignificant.

In contrast, Oyeyemi et al. (2012)
for bucks of Sahel breed, and Raji and
Njidda (2014) for bucks of Red Sokoto
breed reported that the left testicle is
larger (width and length) than the right
one.

Ogwuegbu et al. (1985) and Okwun
et al. (1996) reported that testicular weight
is strongly related to sperm reserves in
them, thus bucks with larger testicles tend
to produce more sperm.

In Tokara breed, Nishimura et al.
(2000) found an increase in testicular
weight from 36 g at 3 months of age to
126 g at 12 months of age, with an
increase up to 12 months of age.

Akpa et al. (2012) found that the
assessment of physical condition affects
the measurements of the testicles, i.e. it is
assumed that bucks with a higher
assessment of the physical condition
(APC 4) have a larger size of the testicles,
which can lead to the formation of more
sperm.

The scrotum wraps around the
outside of the testicle and its circumference
is an indirect indicator of determining the
size of the testicles. According to Salhab
et al. (2001) and Koyuncu et al. (2005)
there is a positive correlation between
testicular  parameters and  scrotal
circumference (r = 0.696 - 0.941).

Raji and Ajala (2015) found in 320
West African dwarf goats a positive
dependence between scrotal
circumference and the age of the bucks.
In their research, the circumference of the
scrotum increases from birth to eight
months of age, after which it remains
constant with average values between 17
and 18 cm, without further significant



OOMb/IHUTENHO 3HAYUUTENHO YBENUYEHMe.
CkpoTasiHaTa 06ukosika npu npbunerta ot
nopogata Pantja e 6una CbOTBETHO —
11.5740.93 cm (rpyna 3-6 Meceua),
19.31+0.55 cm (9-12 meceua) (Patni et
al., 2016). Ookato Rahman et al. (2008)
oTunTaT cpegHata o6MKosIKa Ha CKpoTyma
npy 4YepHuUTe OeHrascky npbysieTa, Ha
Bb3pacT O, 3, 6, 9, 12 meceua, CbOTBET-
Ho: 4.85+0.22, 10.35+0.39, 15.42+0.34,
18.05+0.24 un 19.72+0.33 cm., KoeTo
cbBnaga c pesynrarute nosiyyeHu oT
Kumar et al. (2014) npu npbunetra Ha
cbliaTa Bb3pacT 1 nopoja.

Mpn XMCTOMOrMYHO u3cnefBaHe Ha
TecTucute, Mpu npbysetTa OT nopoja
Tokapa, Ha Bb3pacT 3, 4, 6, 9, 12 n 24
meceua, Nishimura et al. (2000) koHcTa-
TMpaT, 4Ye AuamMeTbpbT Ha CEMEHHUTEe
KaHanyeTa ce ysennyasa oT 133£9.9 mm
Ha 3 MeceyHa Bb3pacT Ao 198+1.0 mm Ha
6 Meceua, C MasiKO YyBe/iMYeHwe cnep
ToBa. CxofHW pesynTtatnm poknagsat U
Sarma and Devi (2012) npu npb4yoBe OT
uHauiickata nopoga Assam. W npu TaX
yBefiMyaBaHeTo Ha NlyMeHa Ha CEMEHHUTE
KaHanyeTa B TecTucuTe 3anoysa Ha 2
MeceyHa Bb3pacT W 3aBbpwBa Ha 6-
MeceyHa Bb3pacT.

Kumar et al. (2014) ca nposenu
XUCTONOIMMYHO U3C/efiBaHe Ha TecTucute
npy YepHU OGeHrasickm npbyneTa Ha
pasnuuHa Bb3pacT (3 gHu, 1, 3, 5 n 7
MeceyHa Bb3pacT). Kato aBTopute ca
YCTaHOBW/IM Hau4yre Ha crepmMaro3onau
B CEMEHHUTEe KaHanyeta Ha TecTucute
npu npbysietTa Ha 3 MeceyHa Bb3pacT.

4, OcBoboxgaBaHe Ha
neHnca oT npenyumyma — [lleHuca e
KonynatuBeH opraH npuv MbXKUTE XMUBOT-
HMW W 4Ype3 Hero no Bpeme Ha MosIoBUAT
aKT ceMeHHaTa TeYHOCT nonaga B nosio-
BMS anapaT Ha XXEHCKOTO XMWBOTHO. Toii e
u3rpafieH OT KOPeH, TAN0 W [NaBuyKa.
[NaBuMykaTa Ha neHuca e nokputa OT
KOXHa TIbHKa, HapeuyeHa npenyyuym,
KOATO MOXe [a ce u3Ternsa Hasaf, 3a fa
ce oronv rnasuykata. Nog [eNCTBUETO Ha
MBXKUS MOJSIOB XOPMOH TECTOCTEPOH ne-
HMCa HapacTBa, a CbLlo Ce 0CcBOOOXAaBa
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increase. The scrotal circumference in
Pantja bucks was 11.57 + 0.93 cm (group
3-6 months), 19.31 + 0.55 cm (9-12
months), respectively (Patni et al., 2016).
While Rahman et al. (2008) reported the
average scrotal circumference for Black
Bengal bucks, aged 0, 3, 6, 9, 12 months,
respectively: 4.85 + 0.22, 10.35 = 0.39,
1542 + 0.34, 1805 + 0.24 and
19.72+0.33 cm., which coincides with the
results by Kumar et al. (2014) for bucks of
the same age and breed.

On histological examination of the
testicles, in Tokara bucks, aged 3, 4, 6, 9,
12 and 24 months, Nishimura et al. (2000)
found that the diameter of the seminal
vesicles increased from 133 + 9.9 mm at
3 months of age to 198 + 1.0 mm at 6
months, with a slight increase thereafter.

Similar results were reported by Sarma
and Devi (2012) for Assam bucks.

The enlargement of the lumen of the
seminal vesicles in the testicles begins at
2 months of age and ends at 6 months of
age, too.

Kumar et al. (2014) conducted a
histological examination of the testicles in
Black Bengal bucks of different ages (3
days, 1, 3, 5, and 7 months of age). The
authors found the presence of sperm in
the seminal vesicles of the testicles in
bucksat 3 months of age.

4. Release of the penis
from the foreskin - The penis is a
copulatory organ in male animals. During
sexual intercourse, the seminal fluid
enters through it into the reproductive
system of the female animal. It is made up
of a root, a body and a head. The glans
penis is covered by a skin fold called
foreskin, which can be pulled back to
expose the glans. Under the action of the
male sex hormone - testosterone, the
penis grows and is also released from the
foreskin. The separation of the penis from



oT npenyunyma. OTAENAHETO Ha neHuca
OT MpenyuMyma e nokasaTes 3a HacTbrneBaHe
Ha nosioBa 3psi/IoCT, KOSITO HacTbnBa Ha
pasfiMyHa Bb3pacT Npu OTAE/THUTE NOPOAM.
3a jga ce OueHu OTAesIAHeTo Ha
rneHuca OT npenyyuyma »>XWBOTHUTE ce
NnocTaBsAT B CefHasIo MOJIOXEHNe, npeny-
UMymMbT ce u3gbpneBa Hagony, 3a ga ce
oTkpue neHucwbT. Wiggins and Terril (1953)
oueHsBaT 0cBOOOXAaBaHETO NO ckaaTa
oT 1 go 5 kato (1) € MHAPAHTWUIHO CBbCTOSA-
Hue, (2) cBobofeH ypeTpaneH npouec, (3)
cB06OAEH BpbX Ha glans penis, (4) cBo-
604eH A0 ABHOTO Ha glans penis wnnn
Masiko nog v (5) CbCTOSHME 3a Bb3pacTeH.

Crnopes, Eloy and Santa Rosa
(1998) xOpMOHUTE Ha TecTucuTe BUAAT
BbpXy OTAENSHETO Ha neHuca oOT
npenyuyuyma. EkcnepvmeHTa Ha Bezerra
et al. (2009) c npbyoBe OT nopoaata Boer
pofEeHN Npe3 Cyxus N AbXA0BHUSA CE30H,
NnoTBbPXAAaBa ropensnioxeHoTo. Te ycTa-
HOBSIBaT, Ye OCBOOOXAAaBaHETO Ha NeHu-
ca OT npenyuuyma npuv BCUYKN XUBOTHU
HacTbMnBa Ha 7 MeceyHa Bb3pacT, KOeTo
CbBMaga C MUK B KOHLEHTpauusata Ha
TecTocTepoHa.

Mpu npbuneta oT aHroHybmiickaTa
nopogarta, Abdelrahman et al. (2018)
JoknaagaT, Ye OTAeNsAHEeTOo Ha neHuca oT
npenyymMyma 3anoysa Jsieko Ha 10-12-
ceflMMYHa Bb3pacT, KOETO € npeALlecT-
BaHO OT MUK B HMBOTO Ha TECTOCTEPOHA.
Cnep BTOPWAT NUK B HMBOTO Ha cTeponga
cnefBa Mb/IHOTO MYy OTAE/ISHE, KOeTO ce
OCbLLECTBABA Ha Bb3pacT mexay 22 u 24
ceaMmmum.

3a no-paHHO Mb/IHO O0CBOGOXAABa-
He Ha neHuca oT npenyuuyma cbobuiasart
Elhammali et al. (2013) npu npbyneta
KPbCTOCKM (AHrNOHYy6Uiicka X CaaHcka —
16.3 ceamunun) n De Souza et al. (2011)
npv nNpbyneTa oT aHINoHybuiickaTa Nnopo-
ha (102 gHwn). NoBeyeTo NpoyYBaHUSA cUU-
TaT Bb3pacTTa Ha OTAesisHe Ha npeny-
uuyma OT neHuca, kaTo Bb3pacT Ha
HacTbMnBaHe Ha nybepTeTa. [lokaTo B Te3n
[ABa onuta O0CBOOOXAAaBaHETO Ha meHuca
O3Ha4aBa nepuof, B KOWTO ce perncrtpmpa
pediniekc Ha NosIoBO BfIEYEHME, HA epek-
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the foreskin is an indicator of the onset of
sexual maturity, which occurs at different
ages in different breeds.

To assess the separation of the
penis from the foreskin, the animals are
placed in a sitting position, the foreskin is
pulled down to reveal the penis. Wiggins
and Terril (1953) rated the release on a
scale of 1 to 5 as (1) an infantile condition,
(2) a free urethral process, (3) a free tip of
the glans penis, (4) released to the bottom
of the glans penis, or just below and (5)
adult condition.

According to Eloy and Santa Rosa
(1998), testicular hormones affect the
separation of the penis from the foreskin.

The experiment of Bezerra et al. (2009)
with bucks of Boer breed born during the
dry and rainy season, confirms the above.
They found that the release of the penis
from the foreskin in all animals occurs at 7
months of age, which coincides with a
peak in the testosterone levels.

In Anglo-Nubian bucks,
Abdelrahman et al. (2018) report that the
separation of the penis from the foreskin
begins slightly at 10-12 weeks of age,
which is preceded by a peak in the
testosterone levels. The second peak in
the level of the steroid is followed by its
complete release, which takes place
between the ages of 22 and 24 weeks.

Earlier complete release was
reported by Elhammali et al. (2013) in
cross-breeds bucks (Anglo-Nubian x
Saanen - 16.3 weeks) and De Souza et
al. (2011) in Anglo-Nubian bucks (102
days). Most studies consider the age of
separation of the foreskin from the penis
as the age of puberty. While in these two
experiments, the release of the penis
means a period in which a reflex of sexual
desire, of erection, of grasping, but
without ejaculation, is registered.



ums, Ha obxsallaHe, HO 6e3 eskynaums. A
nybepTeTbT Cce pgoctura B MO-KbCHa
Bb3pacT, KOrato >XXUBOTHOTO e nokasaso
Mb/iHA NOCNEeLOBATENIHOCT Ha CeKcyasHo
nosegeHve, CbBKyNJeHWe U MosyyaBaHe
Ha esikynar ¢ NoABMKHN crepmaTosonau.

5. Cnepmonpogykuus
(cnepmoreHesara) CnepmoreHesaTa
BK/IIOYBA fABa KOMMOHEHTa, 0ob6pasyBaHe
Ha cnepmaro3ougu (cnepmaroreHesa) u
Ha cnepMasiHa nnasHa (nn1asmoreHesa). B
crnepmonpoaykumnsaTa ydyacTBaT CEMEHHU-
umTe (obpalyBaHe M OTAENsiHE Ha crnep-
MaTto3oungn), HagcemeHHuymTe (3anassart
MU noBuwWaeaTt omnJoguTenHara cnocoo6-
HOCT Ha crnepmMaTo3ouguTe) U AOMb/IHU-
Te/IHUTe NOJIoBK XNesn (B TAX ce obpa-
3yBa W OTAeNA cnepmasHata nnasma).
YcTaHOBEHA € MOMOXUTESIHA Bpb3ka
MeXay TesleCHOTO Tersio 1 npoaykumsata
Ha CcnepmMaTo3ougy, Kakto u  Mexay
pPasBUTMETO Ha CEMEHHULUTE N HAYaI0TO
Ha cnepmartoreHe3aTa (Mekasha et al.,
2007). KoHcTaTuMpaHa € W 3aBUCMMOCT
MeXay OLeHKaTa Ha TesleCHOTO CbCTos-
HMe n obema Ha cnepmara, ToBa npeg-
nonara, 4ye npbyneTa ¢ no-gobpo Tesnec-
HO CbCTOSIHME UMAaT MO-rosIeMn TECTUCH,
KouTo obpasyBar M OTAENAT No-ronssmo
KO/IMYECTBO chepma B eduH eskynart
(Akpa et al., 2012).

PenpogyktmBHata  ed)eKTMBHOCT
NPy MBXKUTE KO3U Ce onpegens oT Ka-
4ecTBOTO M KOIMYECTBOTO Ha crnepmara.
MokasaTennTe Ha CeEMeHHaTa TeYHOCT ce
BNMAAT OT: BMAa, nopojara, Bb3pacTTa,
XMBOTO Terno, MHAMBMAyasHute ocobe-
HOCTW, Ce30Ha, (akTopy¥ Ha OKosiHaTa
cpepfa, MeTo Ha nonyyasaHe Ha crnepma,
NosI0B PEXUM U Op.

Mpu mMnagute pacTAWM XUBOTHU
ro/IIMO 3HayeHue nma 3a[oBofIsBaHe Ha
NnoTpebHOCTMTE MM CbC CYypOB MPOTEWH,
KOITO fa e B AOCTaTb4HO KOJIMYECTBO U C
BMCOKO KayecTBO. KoeTo OT cBOS cTpaHa
BOAM [0 nNo-gobpe u3paseHyn MosioBu
pediiekc ¥ NO-BUCOKO KayecTBO Ha
cnepmara. [lokato HeAoCTUrbT Ha npo-
TEUH MOXe [a [oBefe [0 B/ollaBaHe Ha
crnepmonpogykumaTa.

20

And puberty is reached at a later age,
when the animal has shown a complete
sequence of sexual behaviour,
intercourse and ejaculation with motile
sperm.

5. Sperm production it
includes two components, the formation of
sperm (spermatogenesis) and sperm
plasma (plasmagenesis).

The sperm production is performed by the
testicles (sperm formation and secretion),
the epididymis (preserve and increase the
fertility of the spermatozoon) and the
additional sexual gland (in which the
sperm plasma is formed and secreted).

A positive relation has been established
between body weight and sperm
production, as well as between testicular
development and the onset of
spermatogenesis (Mekasha et al., 2007).

There is also dependence between the
assessment of body condition and sperm
volume, which suggests that bucks with
better body condition have larger testicles,
which form and secrete more sperm in
one ejaculate (Akpa et al., 2012).

Reproductive efficiency in male
goats is determined by the quality and
quantity of sperm. Indicators of semen are
influenced by: type, breed, age, live
weight, individual characteristics, season,
environmental  factors, method  of
obtaining sperm, sexual regime, etc.

In the case of young growing
animals, it is of great importance to satisfy
their needs with crude protein, which is in
sufficient quantity and high quality.

Which in turn leads to better expressed
sexual reflexes and higher sperm quality.
While protein deficiency can lead to
deterioration of sperm production.



Mpu MAaguTe >XUBOTHW MbpBUTE
esikynlaTu ceMeHHa TEYHOCT ce nonyvasar
cnepf oTAeNnsHeTo Ha neHuca oT npeny-
uuyma 4pe3 MeToda Ha Wu3KycTBeHarta
BarMHa nau upes enekrposikynarop. Cneg
nosyyaBaHeTo crnepmarta ce nojsara Ha
npeueHka, C Les ycTaHOBABaHe Ha Heii-
HaTa 6MonorMyHa MbaHOLEHOCT. MbpBUTe
CBEeAEHMA 3a Ka4eCcTBOTO Ha crnepmara ce
noslyyaBaT MpU MakpocKomnckaTa npeLeH-
Ka, kKaTo ce ycTaHOBsIBaT NapameTpuTe Ha
esikynata — 06eM, UBAT, KOHCUCTEHUMS
(BOAgHMCTA, MieYHa, KpemoobpasHa), unc-
TOTa U ABWKEHUS Ha cnepmasiHaTa maca
n pH. l'ogHuTe esakynatn ce nognarar Ha
MUWKPOCKOMNCKa MpeLeHKka, Npu KOATo ce
onpegenat KoHUeHTpaumaTa (bpoi cnep-
mMaTo3omau B 1 cm® eskynat), NopBux-
HOCTTa M XapakTepbT Ha ABWXEHMATa Ha
cnepmarosongnte, mMopdonornyHa npe-
LeHka (ycTaHOBsSIBaHE Ha MPOUEHTa narto-
nornyHn cnepmatosoungn). Mpu 603aiHK-
uuTe e yCcTaHOBEHO, Ye cnepMaTo3omgute
M3BBLPLIBAT  NPABOMMHENHO-NOCTbMATENHN
OBWKEHWSA, KOMNTO ca XapakTepHU 3a Xus-
HecnocobHuTe cnepmarosonamn (Semkov
et al., 1992).

O6WOTO KO/IMYECTBO Ha cnepmMaTo-
3oManTe M cekpeTa OT AOMb/IHUTENHUTE
NMosI0BU K/1e3un, OTAESIEHO MO BPEME Ha
e[jHa ckayka ce Hapuya esikynart.

Mpu npoBefeH B Mbpunsa ekcnepu-
MEHT C YACTONOPOAHUN annniickun, caaHCKu
N AamMackm Ko3u

Karagiannidis et al. (2000) ca ycTa-
HOBUN 3HAUYUTESTHO B/IMSIHME HA CE30Ha,
KakTO BbpXYy KO/IMHECTBOTO Ha crepmara
(o6em, KoHLeHTpaumsa n obuy 6poii cnep-
MaTo30ugu B esikynart), Taka U B Kauec-
TBOTO (MPOLUEHT Ha MOABWMXHMTE cnepma-
TO30MaAW, MPOLUEHT Ha NaTOMNOrNYHUTE
cnepmaro3onan). ABTopuTe ca A[oknag-
Ba/In, 4ye crnepma C Hail-gobpo kosmyec-
TBO ¥ KA4eCcTBO e NnoslydeHa npes pasmHo-
XUTENHUS Ce30H (Kpas Ha fAToTo M
eceHTa).

Greyling and Grobbelaar (1983)
rnocoyBaT, 4e TMPOLEHTBT Ha XuUBUTE
crnepmaro3ounau, NosydeHn Yype3 TeEXHUKa-
Ta Ha M3KycTBEHaTa BaruHa, € 3Hauu-
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In  young animals, the first
ejaculates of semen are obtained after the
separation of the penis from the foreskin
by the method of the artificial vagina or by
electro-ejaculator.  After receipt, the
semen is evaluated in order to establish
its biological efficiency.

The first information about sperm quality
is obtained by macroscopic assessment,
establishing the parameters of the
ejaculate - volume, colour, consistency
(watery, milky, creamy), purity and
movements of sperm mass and pH.
Suitable ejaculates were subjected to
microscopic assessment, which determined
the concentration (number of spermatozoon
in 1 cm® ejaculate), motility and
characteristics of sperm movements,
morphological assessment (determination
of the percentage of pathological
spermatozoon). In mammals, it has been
found that sperm perform rectilinear
transitional movements that are
characteristic of viable sperm (Semkov et
al., 1992).

The total amount of spermatozoon
and secretions from the extra sexual
glands secreted during the intercourse is
called ejaculate.

In an experiment conducted in
Greece with purebred Alpine, Saanen and
Damascus goats.

Karagiannidis et al. (2000) found
significant influence of the season, both
on the quantity of sperm (volume,
concentration and total number of
spermatozoons in ejaculate) and in quality
(percentage of motile spermatozoa,
percentage of pathological spermatozoa).
The authors reported that semen with the
best quantity and quality was obtained
during the breeding season (late summer
and autumn).

Greyling and Grobbelaar (1983)
indicate that the percentage of live
spermatozoon obtained by the artificial
vagina technique is significantly higher



TENIHO NO-BMCOK OT TO3M Ha cnepmara
cbbpaHa c enekTpoeskynarop.

Mpwn HUrepuiickata  nopogara
Sahel, Maina et al. (2006) ca goknagsanu
3a MNpOM3BOACTBO Ha crepma Ha 3-
MeceyHa Bb3pacT, KaTto C Bb3pacTTa
KOHUEHTpauusita Ha cnepmarosovauTe B
esikynata ce yBenuuyasa. CnepmaToreHesa
ce HabnwpgaBa Ha 4-meceyHa Bb3pacT,
npu nNpbysieTa oT nopogara Assam (Sarma
and Devi, 2012), pokato npu Kosute-
DKympkeTa oT 3anagHa Adpuika cnepmo-
npoaykuusi e oTyeTeHa Ha 5 mecedHa
Bb3pacT (Bitto and Egbunike, 2006) n Ha
5,7 meceua npu OpUTaAHCKM NpPbYOBE
(Ahmad and Noakes, 1996). Mogo6HK
pesyntatu ca noayunnm n Raji and Ajala
(2015) npu 320 npbuneta OT nopogata
3anagHoadpukaHckn Ko3n-mxymxeTta. B
TAXHOTO M3cregBaHe ce Habnwpasa Ha-
iMyMe Ha cnepMaTo3ouamn B eskynara Ha
npbyseTa Ha Bb3pacT Mexay 4-7 meceua,
KaTo cnepmara Wu3riexga CvBKaBsa,
Jokato npu 8 MeceyHuTe npbuaeTa
LBETa Ha crnepmara e 6un kpemas.

Furstoss et al. (2009) cvob6uiasar
3a nonyyeH obem crnepma oT 0.48+0.10
ml npu annMnckn NpbysieTa Ha 7-MeceyHa
Bb3pacT, KOETO e Masko MO-BUCOKO OT
pesynTtaTa OoT npoyyBaHeTo Ha Akpa et al.
(2013) npu npbuneta Red Sokolo (0.2 ml
Ha Bb3pacT 9 - 12 meceua). Obema Ha
nosy4yeHns esikynart npu MbXKU OT Mopo-
pata banagn Ha 23 cegmnyHa Bb3pacT e
6un 0.5£0.1 ml (Abi et al.,, 1997). MNpwn
npbyieTa oT nopogata Tokapa HSAKOKO
cnepmaro3onan C HUcka NOABMKHOCT ce
HabnogasaT B Masikm No 06emMu eskynatu,
cbOpaHu Ha Bb3pacT oT 15 Ao 16 ceg-
Muum. A cnepma ¢ obem 0.6 ml e esiky-
NnupaHa 3a NbpBKN NbT HA Bb3pacT 17 cen-
MWLM, KOraTo HacTbnBa u nybepreta npu
Tasn nopoga. Karo nonyyeHara cemeHHa
TEYHOCT € CbAabpkana ronam 6poii
cnepmaro3onan ¢ gobpa MoABWXKHOCT U
UBETBLT U € 6un 651ef0 3eNEHNKABOXBAT
(Nishimura et al., 2000).

Mpu kpbcTOCKM (AHFIOHY6MIACKa X
CaaHcka) Ha Bb3pacTt 30 ceamuun,
Elhammali et al. (2013) poknagBat 3a
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than that of sperm collected with an
electroejaculator.

In the Nigerian breed Sahel, Maina
et al. (2006) reported sperm production at
3 months of age, as the spermatozoon
concentration increasing with age.

Spermatogenesis was observed at 4
months of age in Assam breed (Sarma
and Devi (2012), while in West African
dwarf goats sperm production was
reported at 5 months of age (Bitto and
Egbunike, 2006) and at 5.7 months in
British bucks(Ahmad and Noakes, 1996).

Similar results were obtained by Raji and
Ajala (2015) in 320 West African dwarf
goats. In their study, the presence of
spermatozoa in the ejaculate of bucks
aged between 4-7 months was observed.

The semen appeared grayish, while in the
8-month-old bucks the colour of the
semen was creamy.

Furstoss et al. (2009) reported a
semen volume of 0.48 £ 0.10 ml in Alpine
bucksat 7 months of age, which is slightly
higher than the result of the study by Akpa
et al. (2013) in Red Sokolo bucks(0.2 ml
aged 9 - 12 months).

The volume of ejaculate obtained in male
animal of Ballads/banaaun at 23 weeks of
age was 0.5 £ 0.1 ml (Abi et al., 1997). In
Tokara bucks, several low-motility
spermatozoa were observed in small-
volume ejaculates collected at 15 to 16
weeks of age. And semen with a volume
of 0.6 ml was ejaculated for the first time
at the age of 17 weeks, when puberty
usually occurs in this breed. This semen
contained a large number of spermatozoa
with good motility and pale greenish-
yellow colour (Nishimura et al., 2000).

In cross-breeds (Anglo-Nubian x
Saanen) at 30 weeks of age, Elhammali
et al. (2013) reported the following



cnefHUTe  U3MepeHW nokasatenn Ha
cnep-maTta: o6em Ha eskynata (0,68+0,05
ml), NpoueHT NoABMXHOCT (76.30£3.41%),
MPOLEHT Ha >kMBUTE cnepmaro3ongu
(87.30£1.63%), KOHUEHTpauus Ha cnep-
maTosonguTe (2.8x10° cnepmatosonan.mL™)
MU MNPOLEHT Ha naTto/orMyHuTE cnepma-
Tozomnam (5.7+0.71%).

Mpn aHrnoHyobuinckn npvuneta De
Souza et al. (2011) ca oTyenu yBsenu-
yaBaHe obema Ha NoNYyYeHUAT eskynar C
HanpegBaHe Ha Bb3pacTta oT 0.38+0.05
ml (Ha 20-ta cegmuua) ao 0.96+0.04 ml
(Ha 44-ta cegmuua). ABTOpUTE ca YycCTa-
HOBU/IN MPOMEHN U B ApYrUTe nokasatesnu
Ha cnepmaTta C HanpefBaHe Ha Bb3pacT-
Ta. KoHueHTpauusita Ha cnepMaTo3omam
Bapupa ot 1.33%x10° cnepl\/laTosol/l,u,l/l.mL'1
bo 3.541.33x10° cnepmaTosom,u,M.mL'l,
Kato Hali-3HauMTeNHo YyBeNW4YeHne B
KOHUEHTpauusaTa Ha cnepmartosougm e
OTYETEHO NPUW XNBOTHU Ha Bb3pacT oT 20-
Ta [0 24-ta cegwmua  (1.33x10°
cnepmatosonan.mL™ 2.59x10°
cnepmatosonan.mL™), koeTo ce Abku
Ha 3HAYUTENIHOTO pa3BUTUE HA CEMEHHMU-
Te KaHa/MeTa Ha TecTucuTe M Ha au-
pepeHUMpaHeTO Ha CepTo/MeBUTE KNeT-
Kn (Aguiar et al., 2006). NoaBmxHOCTTa Ha
cnepmaro3onanTe Cbl0 UMa 3HaYNTESTHO
NU3MEHEHWe C HanpejBaHe Ha Bb3pacTTa:
48,0 % (20 cegmuua), 70,0 % (38 cegmu-
ua) n 82,0 % (44 cegmunua). MNpoueHTa Ha
fedhekTHUTE cnepmaro3onayn Hamanssa
oT 32.17 % (20 cegmuua) ao 8.80 % (44-
TaTa cegmuua). WM KOHCuCTeHumsTa Ha
crnepmara rnokasea passimkn c
HanpegBaHe Ha Bb3pacTTa, karto B
nepuopga ot 20-ata fo 32-ta cegmuua TA
e 6una npeavMMHO BOAHWUCTA W MIEYHa,
pokato cnep 36-Tata cegMuyHa Bb3pacT
esikynatute ca 6unm KpemoobpasHu.

6. TecTtocTepoH — TecTocTe-
POHBLT € MbPBUAT MBXKU MOMOB XOPMOH,
KOWTO ce obpasyBa B CeMeHHuuute. Toi
nooLipsiBa cnepmaroreHesara, nposiBsABa-
HEeTO Ha nosoBuTe pedinekcu, CTUMynupa
pasBUTMETO Ha MOJMIOBUAT anapaTt npwu
MBXKUTE XMBOTHW, KaKTO M MnosiBata Ha
BTOpMYHUTE nonoBu Genesn (Semkov at
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measured semen parameters: ejaculate
volume (0.68 + 0.05 ml), motility rate
(76.30 + 3.41%), live sperm percentage
(87.30 £ 1.63%), sperm concentration (2.8
x 10° sperm.mL™) and percentage of
pathological sperm (5.7 + 0.71%).

In Anglo-Nubian bucks, De Souza
et al. (2011) reported an increase in
ejaculate volume with the course of age
from 0.38 £ 0.05 ml (at 20 week) to 0.96 +
0.04 ml (at 44 week).

The authors also found changes in other
sperm indicators with the age progress.
Sperm  concentration ranges  from
1.33x10° spermatozoa.mL™ to
3.541.33x10° spermatozoa.mL'l, with the
most significant increase in sperm
concentration being recorded in animals
aged 20 to 24 weeks (1.33x10°
spermatozoa.mL™ — 2.59x10° sperm.mL™),
which is due to the significant
development of the seminal ducts of the
testicles and the differentiation of
sertolium cells (Aguiar et al., 2006).

Sperm motility also had a significant
change as they got older: 48.0% (20
week), 70.0% (38 weeks) and 82.0% (44
weeks).

The percentage of defective sperm
decreased from 32.17 % (20 week) to
8.80 % (44th week). And the consistency
of semen shows differences with age
progress, and in the period from 20th to
32 weeks it was mostly watery and milky,
while after the 36th weekly age the
ejaculates were creamy.

6. Testosterone
Testosterone is the first male sex
hormone to be formed in testicles. It
promotes spermatogenesis, manifestation
of sexual reflexes, stimulates the
development of the sex apparatus in male
animals, as well as the appearance of
secondary sex characteristics (Semkov at



al., 1992; Hafez, 2004). TeCToCTEPOHBLT
yyacTea Npsko B Ha4anoTo Ha nybepreTta
M CbOTBETHO B HaYya/OTO Ha cnepma-
ToreHesara.

MpomMeHnTe B niia3meHarta KOHLEeH-
TpauMs Ha TecToCTepoHa Ca CBbP3aHu C
Bb3pacTTa, XuBoTo Terno (Silva, 2000),
ce3oHa Ha roguHata KW yecToTata Ha
nynca Ha NyTeMHU3MpalumMs  XOPMOH
(Delgadillo and Chemineau, 1992), xpa-
HEHETO U MO-TOYHO Nprema Ha NpPoTenHU
(Azevedo, 2005), nHaMBUAYyanHUTE OCO-
6eHoCTW.

YcTaHoBEHO €, Ye obuKosnKara Ha
CKpoTasiHata Topba e npsko cBbp3aHa C
TeNIeCHOTO Tersio U KOHUEeHTpauusta Ha
TEeCTOCTEPOH, HE3aBNCKMMO B KO CE30H ca
POLEeHM XNBOTHUTE.

Abdelrahman et al. (2018) cbobLua-
BaT 3a CW/IHA 3aBMCUMOCT MexXAy HMBOTO
Ha TecTtocTepoHa M MOPCIOIOTMYHOTO
Cb3psiBaHe Ha PenpoayKTUBHMSA TPaKT npu
Hybuiickm npbuneta. Cnen NbpBUs MUK B
KOHUEHTpauuaTa Ha crepouga (Bb3HUK-
Han mexay 10 n 12 cegmuum) cnepgga
yBe/iMyaBaHe Ha fuamMeTbpa Ha CeMeH-
HWTE KaHa/yeTa Ha TecTucute, Ha
HaZiceMeHHMKa, Ha NneHuca, 3anoysaHe Ha
OTAeNIAHEeTO Ha neHuca ot npenyuuyma. A
BTOpMAT nuk (20 u 24 cegmuua) e
CBbp3aH C nbpBaTa MosiBa Ha cnepma-
TO30MAM U 3aBbpLUBaHE Ha OTAENSAHETO
Ha neHuca.

Bezerra et al. (2009) ca ycTtaHOBU-
nv npu npbyneta nopoga Boer, pogeHu
npes cyxmsi ce3oH (toNn-siHyapm), 4ye npo-
MEHUTE B KOHLEHTpauusta Ha TecTocTe-
poHa Bapupat oT 259.4+172.35 pc/mL go
4613.4+2892.02 pc/mL. 3abenssaHo e,
Yye MpuW Te3n XMBOTHWU CTOMHOCTUTE Ha
XOPMOHa ce nosuLwlasar oT NneT [0 Cefem
MeceuHa Bb3pacT (4613.4 pc/mL) u cnep
TOBa HamanaBaT ApacTU4HO [0 OceMm
MeceuHa Bb3pacT (1721.7 pc/mL). JokaTo
npu pojeHWTe Mpe3 ce30Ha Ha AbXA0-
BeTe (heBpyapu-toHN), KOHLLEHTaLMATA Ha
TecTocTepoHa Bapupa o1 521.9+311.27
pc/mL po 3417.9+2021.77 pc/mL., kato
MOCTOSIHHO YBE/INYEHNE B HMBOTO Ha XOp-
MOHa ce HabnfaBa [0 cefeM MeceyHa
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al., 1992; Hafez, 2004). Testosterone is
directly involved in the onset of puberty
and, accordingly, at the beginning of
spermatogenesis.

Changes the plasma
concentration  of  testosterone  are
associated with age progress, live weight
(Silva, 2000), season of the year and the
frequency of the pulse of luteinizing
hormone (Delgadillo and Chemineau,
1992), nutrition and more precisely the
protein intake (Azevedo, 2005), individual
characteristics.

It has been established that the
circumference of the scrotal bag is directly
related to body weight and the
concentration of testosterone, regardless
of which season the animals were born.

Abdelrahman et al. (2018) reported
a strong dependence between
testosterone levels and morphological
maturation of the reproductive tract in
Nubian bucks. After the first peak in the
concentration of the steroid (occurring
between 10 and 12 weeks) there was an
increase in the diameter of the seminal
ducts of the testicles, epididymis, penis,
the beginning of the separation of the
penis from the foreskin. And the second
peak (20 and 24 weeks) is associated
with the first appearance of spermatozoa
and the completion of the separation of
the penis.

Bezerra et al. (2009) found in Boer
bucks born during the dry season (July-
January) that changes in testosterone
concentration ranged from 259.4 + 172.35
pc/mL to 4613.4 + 2892.02 pc/mL.
Hormone levels were observed in these
animals to increase from five to seven
months of age (4613.4 pc/mL) and then to
decrease dramatically to eight months of
age (1721.7 pc/mL). While in those born
during the rainy season (February-June),
the concentration of testosterone varies
from 521.9 + 311.27 pc/mL to 3417.9 +
2021.77 pc/mL.

in

A steady increase in hormone levels
observed up to seven months of age



Bb3pacT (3417.9 pc/mL), cnep Koeto
cnejpa HamasieHnMe My 0 OCEM MeceyHa
Bb3pacT (1576.1 pc/mL). M npe3 aBata
Ce30Ha NuK B CekpeuusTa Ha TeCTOCTEPOH
ce Habnwgasa Ha 7 MeceyHa Bb3pacT,
KOeTO cbBNaja C Mb/IHOTO OTAENsAHE Ha
npenyunmyma OT nNeHuca npu  BCUYKK
npbuneta. TlogobHu pesyntatu npu
caaHcku Ko3u e nosiyyuun u Silva (2000).

M3meHeHuATa B CepymMHUTE HMBa
Ha TEeCTOCTEepPOH ca KOoHcTaTupaHu oT
Chakraborty et al. (1989) u De Souza et
al. (2011) npu aHrNOHyGMiiCkKM NpbyseTa
Ha Bb3pacT oT 20-Ta Ao 44-Ta cegmMumyHa
Bb3pacT. CTolHOCTUTE Ha cTepoupa ce
NMPOMEHAT C yBennyaBaHe Ha Bb3pacTra:
HUckn npes 20-Ta cegmmua, BUCOKM CTOM-
HOCTM npe3 28-aTta cegMuua U OTHOBO
Huckm npes3 38-ta cegmuua. KoHueHTpa-
LmMATa Ha TecTocTepoHa n3MmepeHa Ha 20-
Ta 1 38-Ta cegMuLa Bapypa Mexay npbu-
netata ot 0.4 po 5.4 ng/mL (cpegHo 3a
20 cegmuua — 2.7 ng/ml, a 3a 38 — cpefHO
2.2 ng/ml, pgokato npe3 28-ta cegmuua
HuBarTa Ha XopMoHa BapupaT oT 2.6 fo 14.2
ng/ml n cpegHo nonyyeHo 8.5 ng/ml.

[pyrn aBTOpM nocoyBart No-paHeH
MUK B KOHLIEHTpaLuaTa Ha TeCToCTepoHa,
CblWO C nocnefsallo HamansBaHe B
HMBOTO Ha XopMmoHa. Eloy and Santa
Rosa (1998) npwu mecTHUTEe 6pasnicku
KO3 ca OT4Ye v MUK B KOHLeHTpauuaTa Ha
TecTocTepoH Ha 18 cegmunuyHa Bb3pacT
(5.52 ng/ml) n nocnegBawo NOHWXaBaHe
B HMBOTO Ha XOpMOHa A0 2.78 ng/ml, Ha
28-ta cegmuua. NaeHTUYHM pesyntartu e
nonyunn u Shaaeldin et al., (2019) npwu
aHrI0HybuWiACKN NpbuneTa.

7. Monoso nosegeHue — C
HacTbMBaHETO Ha nybepTeTa 3ano4ysa fa
Ce nposiBsiBa N CeKCyasiHOTO MnoBejeHue
NMpu >XMBOTHWUTE, KOETO € BaXeH rMokKa-
3arten 3a eekTuBHOCTTa W NPOAYKTUB-
HOCTTa MpW pas3BbXAaHETO Ha Ko3uTe.
Hsakonko chaktopa, kato nopoga, knuma-
TUYHW YCNOBUA, WHAMBUAYaSTHU pas3nu-
yns, KOHLEHTpauus Ha TeCTOCTepOH,
Hanuuve Ha Ko3a B eCTpyC B/IMAAT BbpPXY
NnoJsI0BOTO NoBeJleHne Npu NpbYoBeTE.

Karaca et al. (2016) cbobLiaBar, ue
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(3417.9 pc/mL), followed by a reduction to
eight months of age (1576.1 pc/mL). In
both seasons, a peak in testosterone
secretion is observed at 7 months of age,
which coincides with the complete
separation of the foreskin from the penis
in all bucks. Silva (2000) obtained similar
results for Saanen goats.

Changes in serum testosterone
levels were found by Chakraborty et al.
(1989) and De Souza et al. (2011) in
Anglo-Nubian bucks aged 20 to 44 weeks
Steroid values changed with age: low in
the 20th week, high in the 28th week and
again low in the 38th week.

Testosterone concentrations measured at
20 and 38 weeks varied between bucks
from 0.4 to 5.4 ng/mL (average for 20
weeks - 2.7 ng/ml, and for 38 - average
2.2 ng/ml, while at 28 weeks hormone
levels ranged from 2.6 to 14.2 ng/ml and
averaged 8.5 ng/ml.

Other authors point to an earlier
peak in testosterone levels, also with a
subsequent decrease in hormone levels.
Eloy and Santa Rosa (1998) in native
Brazilian goats reported a peak in
testosterone levels at 18 weeks of age
(5.52 ng/ml) and a subsequent decrease
in hormone levels to 2.78 ng/ml at 28
weeks. Shaaeldin et al., (2019) obtained
identical results in Anglo-Nubian bucks.

7. Sexual behaviour - With
the onset of puberty, sexual behaviour in
animals begins to manifest itself, which is
an important indicator of efficiency and
productivity in goat breeding. Several
factors, such as breed, climatic
conditions, individual differences,
testosterone concentration, the presence
of a goat in estrus affect sexual behavior
in bucks.

Karaca et al. (2016) reported that



KOHUEHTpauusta Ha TeCTOCTEepPOH Briusie
BbpPXY CeKcyanHata akTUBHOCT npu Mna-
avuTe npbuneTa npes pasmMHOXUTENHUA
Ce30H. TOECT MBXKW C NO-BUCOKO HUBO Ha
XOpPMOHa ca NoJ10BO NO-aKTUBHW.

Pa3MHOXaBaHeTO Npu XNBOTHUTE €
Bb3MOXHO C/lef nosiBata Ha noJsioBuTe
pednekcu. Moa TAXHO BAUSIHME npoTMYa
KOHTaKTbT MEXAYy MBXKOTO W XKEHCKOTO
XMBOTHO, €peKuusTa, CbBKYM/IEHUETO,
eskynauusata. [MonoBute pediekcn ce
[enaT Ha age rpynu — 6e3ycnoBHM (Bpo-
OEHN) 1 ycnoBHU (Npnaobutn). besycnos-
HUTe pednekcy 3anouysat ga ce npos-
BABAT €4HOBPEMEHHO C MOJI0BOTO Cb3Ps-
BaHe Ha NpbYoBeTE, [MAaBHO NOJ BUAHNE
Ha aHgporeHnTe XopmMoHu. besycnoBHute
nosioBu peduiiekcn obpasysar Bepura Ha
PasMHOXUTE/THMSA NPOLLEC, KOSATO e usrpa-
JeHa OT: pediiekc Ha npubnmkasaHe —
npe3 T03u eTan ce Habnwgasar nose-
[OEHYECKN peakuumu, Kato: NMoMupUcBaHe,
nobyrsaHe, poBeHe, 6neeHe; pedyiekc Ha
epekunsi; pecdhniekc Ha obxsaujaHe;
pednekc Ha CbBKyMnaeHn u pediiekc Ha
esikynauus (Semkov et al., 1992).

3a pa ce npeueHu nossaTta Ha
ceKkcyasiHO nosefeHuve, nNpy npbyseTa ot
nopogatra Tokapa ce ocurypsiBa LOCTbI
[0 >KEHCKO XWBOTHO B ecTpyc, 3a 15
MUWHYTW BCSiKa cegmumua 3ano4ysaiyo ot 8-
cegMuyHa Bb3pacT (2 meceua). Habno-
[JaBaHu ca c/iefHUTE NoBefeHYeCcKknN peak-
uun: npubnmkasaHe, NoOMUpucBaHe, Mo-
6yTBaHe, poBeHe, 6neeHe, epekuus, 06-
XBallaHe, CbBKynieHue, eskynauus. 3a
MbPBM NbT € perncTupaHo npubnmxkasaHe
Ha MBXKOTO KbM KbM XXEHCKO XXUBOTHO Ha
Bb3pacT oT 8 go 9 ceammun. AnpekTHuTe
noBedeHVs KaTto epekuus, obxBalyaHe,
CbBKYMN/IEHVE Ce NosBABaT B paMKuTe Ha
Bb3pacT oT 9 o 14 cegmuuyun. Habnto-
JaBaT ce MepuoauvyHo u Apyru nosege-
HuA, KaTo nobyTBaHe, poBeHe U 06/U3-
BaHe. [lpM MbBXKMTE OT Tasu nopoga
nybepreta HacTbnBa Ha 17 ceamuyHa
Bb3pacT (4 meceua) Nishimura et al. (2000).
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testosterone concentrations affect sexual
activity in young bucks during the breed-
ing season. That is, males with higher
hormone levels are more sexually active.

Reproduction in animals is possible
after the onset of sexual reflexes. The
contact between the male and female
animal, erection, intercourse, ejaculation
runs under that influence. Sexual reflexes
are divided into two groups - unconditional
(innate) and conditioned (acquired).
Unconditional reflexes begin to appear
simultaneously with the sexual maturation
of the bucks, mainly under the influence of
androgenic hormones.

Unconditional sexual reflexes form a
chain of the reproductive process, which
is composed of: approach reflex - during
this stage behavioural reactions are

observed, such as: smelling, pushing,
digging, bleating;  erection  reflex;
coverage reflex; copulated reflex and

ejaculation reflex (Semkov et al., 1992).

To assess the occurrence of sexual
behaviour of bucks of Tokara breed, an
access was provide to female animal in
estrous cycle for 15 minutes each week
from 8 weeks of age (2 months).

The following behavioural reactions were
observed: approaching, smelling, pushing,
digging, bleating, erection, grasping,
copulation, ejaculation. The first approach
of the male to a female animal was
registered at the age of 8 to 9 weeks.

Direct behaviours such as erection,
coverage, intercourse occured within the
age of 9 to 14 weeks. Other behaviours,
such as pushing, digging and licking, were
also observed periodically. In males of
this breed, puberty occured at 17 weeks
of age (4 months) Nishimura et al. (2000).



N3BOAN

B 3aknioueHme moxem pga 0606-
WMM, Yye ToyHaTa oueHka Ha chakTopuTe
onpeaenswm HayasnoTo Ha nybepreTa Ha
MDBXKATE sipeTa € OT USK/IUNTENHa BaX-
HOCT 3a YCMNeLwHOTO MM BK/IOYBaHe B pas-
MHOXUTENHUA Npouec B Miada Bb3pacT.
YCTaHOBSIBAHETO Ha BPbL3KUTE Mexay
Bb3pacTTa, TErloTo0 Ha XXWMBOTHUTE W
BCMYKM CMOMeHaTK hakTopy Npu pasnunu-
HWU MOPOAWN OTINEXAAaHW B Pas/IMYyHU Ku-
MaTu4yHM 061acTn € HeobxoaMmo 3a npa-
BW/IHOTO ynpaB/ieHne Ha PenpoayKTUBHUS
npouec, a oT TaMm 1 3a ynpaB/fiEHMETO Ha
hepmarTa.
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W3cnepBaHusTa, foBenv 40 Tesu
pesynTaTy ca hMHaHcMpaHu no HauuoHan-
Ha HaydHa nporpama ,PenpoaykTvBHuUTE
6UOTEXHONOTUMN B XXMBOTHOBBACTBOTO B
Bwnrapua (HHM PEMPOBUOTEX)" Ne
0406-105 Ha MuWHMCTEpPCTBOTO Ha O6pa-
30BaHMETO W HaykaTa Ha Peny6nuvka
Bvnrapus.

CONCLUSIONS

In conclusion, it can be summarized
that an accurate assessment of the
factors determining the onset of puberty in
male goats is essential for their successful
inclusion in the reproductive process at a
young age. Establishing the
interconnections among age, weight of
animals and all the mentioned factors in
different breeds raised in different climatic
areas is necessary for the proper
management of the reproductive process,
and hence for the management of the
farm.
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PE3HOME

HanpaBeH e peTpocnekTMBeH aHa-
M3 Ha npobniema, Kato ca pasrnefaHu B
WCTOPUYECKN NJlaH OCHOBHWUTE nNepuoan
npy pasBUTUETO HA HAy4yHOTO Hanpas-
neHve heHeTVka, KaTto pasfaen oT nony-
NauvoHHaTa TeHeTMKa M Bpb3kata U C
MopdhoniornaTa M gepmartorivdukara.
OG6O6LLEHN N aHANM3NPaHM ca Pas3NUHU
MOPOIOTNUYHN 1 (PEHETUYHM U3C/EeBa-
HusA. MokasaHu ca TeHAeHuuMTe npu no-
NlyyaBaHe W MpoyyBaHe Ha AepMartor/in-
tha Ha HOCHOTO orfleasno npu roeegata u
Bpb3KaTa My C NOJIE3HU KOMIMYECTBEHU U
KauecTBeHW npusHauu. PasrnegaHu ca
afiTepHaTUBHM pelleHns B o6nacTrta Ha
naeHTUMKaUMSTa M nacnopTusaumsita
Ha roBegata W MPWIOXKEHNETO UM B
cenekuusita 1 cbaebHaTa BeTepuHapHa

MeaunLmHa.
KntoyoBn  aymn:  Mopchosiorus,
gepmMartornmguka,  HOCHO  orfegasio,

NPOAYKTUBHOCT, (heHu, KpaBu

YBOJ,

Koxata Ha HOCHOTO orneano npu
ropefiata nokassa xapakTepHo n3obpaxe-
HUe, CbCTOAWO ce OT 6pasfn, bHKY,
Bas10Be, XpebeTn, rpaHynn u octposu. Ha
TOBa OOGCTOATE/NICTBOTO Ca Ce HaTbKHa/IU
owle [peBHWUTE Xopa npeau XxXunsagm
roamHn B MeconoTtamuns, BasusioH, Eru-
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SUMMARY

A retrospective analysis of the
issue was made by observing the main
periods in the development of the
scientific field of phenetics as a section of
population genetics and the connection
with dermatoglyphics and morphology.

Various morphological and phenetic
studies were summarized. The trends in
obtaining and examining the
dermatoglyph of the nasolabial plate in
cattle and its relationship with useful
quantitative and qualitative characteristics
are presented. Various solutions in the
field of cattle identification and
passportization and their application in
breeding and forensic veterinary medicine
are considered.

Key words: morphology,
dermatoglyphics, nasolabial plate,
productivity, phenes, cows

INTRODUCTION

The skin of the nasolabial plate in
cattle shows a characteristic image
consisting of furrows, folds, shafts, ridges,
granules and islands. The ancient people
in Mesopotamia, Babylon, Egypt, Rome
and Asia noticed that thousands of years
ago. The first scientific publications on this



net, Pum n Asus. MbpBUTE HayyHU Ny6-
fvKaumm Ha Tasu Tema ca ce nosiBuaun B
HayasloTo Ha XX BeK, Karto noyTtu usio
cToneTve Temarta € akTyaslHa U e CBbp-
3aHa ¢ MHOXecCTBO u3cnegsanusi (Davydov,
1929, Lozovaya and Arzhankova, 2010,
Sirotina, 2012).

N3yyaBaHeTo Ha AepmatorivgHo-
TO un306paxeHme (oTneyaTbK, PUCYHKA,
oTorpacmsa /yepHo-6si1a uUNu UBETHa/,
3-D mopgen) Ha HOCHOTO ornegasno npwu
rosegara kakto npegu, Ttaka u cera e
CBbP3aHO TACHO C HAy4yHOTO Harnpasse-
Hue eHeTuka (Yablakov and Larina,
1985, Zavertaev, 1989, Yablakov and
Yusufov, 2006).

deHeTuKaTa € As1 OT nonysaumnoH-
HaTa reHeTuka, pasrnexgall AMCKPeTHUTe
NposiBU Ha enureHeTnyHaTa M3MeH4YMBOCT -
oeHnTEe N TEXHUTE KOMOMHaUMK, NPosiBS-
BalLM ce, KaTo MapKepu Ha enureHesara B
nonynayusra.

3a bawu Ha nonynauuoHHaTa ce-
HeTMKa moraTt ga ce npuemart 300/103uTe
TumodpeeeB-Pecosckn 1 H610K0B, a ro-
AVHaTa Ha paxjaHe Ha HanpaB/iEHMETO -
1973. Te npunaraT HOB METOAOIOTMYEH
noaxoA-usyyaBaHe Ha [AWUCKPETHUTE Ba-
puauum Ha pasnuuHu npusHaum /mopdo-
NIOTNYHK, (PU3MOMOTUYHN U BUOXUMUYHU/,
Mapkupallm CBOETO MPUCHLCTBUE B reHe-
TMYHO, 060CO6EHN pPasINYHK TPYNV NHAN-
BMAM KaKTO Ha BbTPELUHONOMYNaLOHHO,

Taka W Ha BbTPELHOBMAOBO HUBO
(Timofeev-Resovski, 1973, Yablokov,
1987).

deHeTMKaTa Ha nNpupogHMTE nony-
naupy otymta BUAMMUTE C [0OCTaTb4HO
MPOCTO OTYMTaHe XapaKTepucTukn Ha ge-
HUTE Ha OTAE/IHW XXMBOTHMW, YMATO Yec-
TOTa Ha cpeLllaHe No3sossBa fAa ce npa-
BAT W3BOAMW 3a leHeTnyeckara KOHCTUTY-
uMa Ha JajeHa rpyna B npupogarta. de-
HWTE ca TakuBa Mpu3Hauy Ha gpeHoTMna,
KOUTO ce xapakrepusupaT c: a) npocTta
e/leMeHTapHoOCT (Hepas3noxumMocT) 6) asi-
TepHaTUBHOCT B) auckpeTHocT (Yablokov
and Larina, 1985; Yablokov, 1987).

Len Ha deHeTMkaTa ca paspa-
60TKa Ha BBLMPOCK 3a MUKPOEBOJIIOLNATA,
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topic appeared in the early twentieth
century, and for almost a century the topic
was relevant and was associated with
many studies (Davydov, 1929, Lozovaya
and Arzhankova, 2010, Sirotina, 2012).

The study on the dermatoglyphic
image (print, drawing, photography /black
and white or colour/, 3-D model) of the
nasolabial plate in cattle both before and
now has been closely related to the
scientific field of phenetics (Yablakov and
Larina, 1985, Zavertaev, 1989, Yablakov
and Yusufov, 2006).

Phenetics is a branch of population
genetics that examines the discrete
manifestations of epigenetic variability —
the phenes and their combinations,
manifesting as markers of epigenesis in
the population.

Zoologists, such as Timofeeev-
Resovski and Yablokov can be
considered the fathers of population

phenetics in 1973. They applied a new
methodological approach - the study of
discrete variations of different
characteristics /morphological,
physiological and biochemical/, marking
their presence in genetically distinct
groups of individuals at both
intrapopulation and intraspecies level
(Timofeev-Resovski, 1973, Yablokov,
1987).

The phenetics of natural populations
takes into account the characteristics of
the phenes of individual animals, which
are visible with sufficiently simple reading.
The frequency of these characteristics allow
to draw conclusions about the genetic
constitution of a group in nature. Phenes
are such characteristics of the phenotype
that are characterized by: a) simple
elementary character (indecomposability); b)
alternativeness; c) discreteness (Yablokov
and Larina, 1985; Yablokov, 1987).

The aim of phenetics is to develop
questions about microevolution,



TeopeTuyeckara cuctemaTuka u peguua
Apyrv npobnemu CcBbp3aHW C nonyna-
UMOHHUTE wu3c/ledBaHnWs Ha BuAoOBeTe B
npupoaara (Timofeev-Resovski, 1973).

Cnopeg Vasiliev, (2005), B nocneg-
HO Bpeme ce npvema, 4Ye eHTMKaTa
OCHOBaHa Ha nomnynauMoHHMA aHan3 Ha
npouecuTe Ha pasBuTue (enureHesa) ce
nposiBiBa kaTo CBOeO6paseH Mnpo30opeL
Ha OHTOreHesarta u MopdporeHeszaTa. Tasu
MUCBH/ € U3Ka3BaHa, 3HaYUTE/THO NMO-paHo
npean 30 rogmHu ot Yablokov (1980) n e
JopasBuTa OT HEroButTe y4yeHuum u
nocnegosartenu.

ChbluecTByBaT ro/ieMM Bb3MOXHOC-
TV 3a U3nNon3BaHe Ha eHWTe B Cefek-
UMSATa Ha CesICKOCTOMaHCKNTE XXUBOTHU U
B YaCTHOCT npwv roBegaTa. PaspaboTteHa e
CXeMa Ha 30HMTE 3a aHa/In3 Ha HOCHOTO
ornefasno, KoATo Moxe ga 6bae v3non-
3BaHa MpW BCUYKM Bb3PacTOBU Fpynu Ha
KoaTo M ga e nopoga (Baranov et
al.,1993; 1999).

MpepnaraHnuAT MeToq, [aBa Bb3-
MOXHOCT 3a MNpPOrHo3upaHe Ha MNOTeH-
uuana Ha CTOnaHCKMTe Bb3MOXHOCTU Ha
KOMTO 1 fa e uHameug ot JajeHa nopogja.
OcHoBHaTa 3ajayva Ha uscnefBaHuaTa B
TOBa HanpasJ/ieHMe e fa ce Tbpcu Kope-
NayMoHHaTa Bpb3ka Mexay npusHauuTe
Ha gepmatornuda Ha HOCHOTO orneaasno
npv roBegara u TakvMBa nokasartesiv, kato
MJ/IEYHOCT 3a HOpMasiHa Jflaktauusi, Cb-
ObpXaHne Ha 6enTbuMHU, CbAbpXaHue
Ha Ma3HWHW, CKOPOCT Mpu M/IEKOOTAaBa-
He, cpefeH OHEeBEeH NpupacT, NPOAb/IKM-
TENHOCT Ha CTONAaHCKO U3non3BaHe, nose-
JeHyeckun peakuuun n ap. Tesu kopenauum
mMoraT ga 6baaT 06SICHEHW C SABNEHNETO
nocfiefoBatesIHO HacnarsaHe Ha CNoXHU
NOSIUTEHHWN CUCTEMM TNPU  HAKOW TEHMU,
JeTepMuUHMpalLM nposiBata Ha ropeus-
OpoeHUTE Npu3HaUM K OTroBapswmM 3a
doopMupaHe Ha gepmartornnHuTe Kom-
naekcu B Mpoueca Ha EenureHeTu4HuTe
B3umopgeincTemsa (Sirotina and Muradova,
2006, Baranov and Sirotina, 2011,
Vanyushin, 2013).

B Ta3u Bpb3Kka € Bb3MOXHO 13MosI-
3BaHeTO Ha gepMarodeHnTe Ha HOCHOTO
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theoretical systematics and a number of
other issues related to population studies
of species in nature (Timofeev-Resovski,
1973)

According to Vasiliev, (2005), it has
recently been assumed that phenetics
based on population analysis of
developmental processes (epigenesis)
manifests itself as a kind of window of
ontogenesis and morphogenesis. This
idea was expressed much earlier 30 years
ago by Yablokov (1980) and was further
developed by his students and followers.

There is great potential for the use
of phenes in the selection of farm animals
and in particular in cattle.

A scheme of the areas for analysis of the
nasal mirror has been developed, which
can be used for all age groups of any
breed (Baranov et al., 1993; 1999).

The proposed method makes it
possible to predict the economic potential
of any individual of a given breed.

The main task of research in this direction
is to look for the correlation between the
signs of dermatoglyph of the nasolabial
plate in cattle and such indicators as milk
yield for normal lactation, protein content,
fat content, lactation rate, average daily
growth, duration of economic use,
behavioral reactions, etc.

These correlations can be explained by
the phenomenon of sequential overlap of
complex polygenic systems in some
genes that determine the manifestation of
the characteristics above and are
responsible for the formation of dermato-
glyphic complexes in the process of
epigenetic interactions (Sirotina and
Muradova, 2006, Baranov and Sirotina,
2011, Vanyushin, 2013).

In this regard, it is possible to use
the dermatophenes of the nasolabial plate



ornefano npv ropejara B Ka4ecTBOTO Ha
JonbAHMTENEH NpPU3HaK npu otbopa u
dopMupaHe Ha nNNeMeHHUTE Agpa Ha
ctagata (Arzhankova, 2002, Arzhankova
and Lozovaya, 2010).

EgoHa oT BogewmTe TeHAeHLMn B
pasBUTUTE B TOBEAOBBAHO OTHOLLUEHUE
CTpaHu e cucTemara 3a efjHo3HauyHa pe-
rmcTpaunsa n ugeHTudukauma Ha nne-
MEHHWUTE W CTOKOBMTE XUBOTHW (Baranov
and team, 1999, Baranov and Sirotina,
2011). N3non3BaHeTo Ha gepmaTornudga
Ha HOCHOTO oOr/flegano npu roeejara,
KOMTO oOcTaBa MOCTOSIHEH Mpe3 uenus
XXMBOT Ha XWMBOTHOTO, AaBa Bb3MOXHOCT
fJa 6baar pa3paboTeHu pervoHasiHu,
HaUMOHa/IHU N MEeXAYHapOAHWU CUCTeEMU
3a ngeHTuduKaLmsa n nacnoptmsauns Ha
pasnMyHMTe nopogu roeBepa. Bwbapac-
TOBWTE U3MEHEHUS Ha gepmarornuda Ha
HOCHOTO Orfliefasio npu roeegara Nnokas-
BaT CamMO KO/IMYECTBEHU, HO HE U Kayec-
TBeHM  wm3MmeHeHus  (Lozovaya and
Arzhankova, 2010, Sirotina, 2012).

ToBa ce npwnara npegHamepeHo ¢
ycnex B cbaebHata BeTepuHapHa menu-
UMHa M KpUMMHa/IMCTUKaTa 3a WUOEHTU-
dmkaums Ha pasniMyHn KaTeropumn roeega
N APYrn NPeXnBHU XMBOTHU B cbaebHaTa
npakTmka.

1. Havano, CbLWHOCT U NCTOPU-
Yecku npernen Ha gepmarornndukara
N Bpb3Kata u c heHeTmKata rno ceeta
[0 Kpas Ha XX BeK

Jepmartornmdmka (rpul. oT dermato -
Koxa u glyphio - rpacpupam), e pasgen ot
gepmaTonorusata, u3ydvasauw, Mopdoso-
rmsaTa Ha KOXHuA pened M obpasysa-
HMsATa OT 6pa3gu No MOBLPXHOCTTA Ha
HOCHOTO oOrfiegasio npu roeegata. Tosu
TEPMUH e npegnokeH oT Cummins u
Midlo (1926) n BbBegeH B ynoTpeba Ha
42 cecua Ha aHatomuTe Ha AMepukaH-
ckata acoumaums no aHaToMmms Ha YoBeka
1 npumartuTe, npes cobuiara roguHa. Mo
KbCHO, CblUnTe Te3n ydyeHn (1943) Ha oc-
HOBaTa Ha npejwecTBalMTe cu paspa-
OOTKM YCBbBbPLIEHCTBA/IN W  AeTainHO
onucaan MeToaMkaTa Ha m3c/ieBaHe Ha
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in cattle as an additional feature in the
selection and formation of tribal nuclei of
herds (Arzhankova, 2002, Arzhankova
and Lozovaya, 2010).

One of the leading trends in the
developed cattle breeding countries is the
system for unambiguous registration and
identification of breeding and commodity
animals (Baranov and team, 1999,
Baranov and Sirotina, 2011). The
dermatoglyph of the nasolabial plate in
cattle, which remains constant throughout
themp life, makes it possible to develop
regional, national and international
systems for identification and certification
of different cattle breeds.

Age-related changes in the dermatoglyph
of the nasolabial plate in cattle show only
quantitative but not qualitative changes
(Lozovaya and Arzhankova, 2010,
Sirotina, 2012).

This has been deliberately applied
successfully in  forensic  veterinary
medicine and criminalistics to identify
different categories of cattle and other
ruminants in jurisprudence.

1. Beginning, essence and
historical overview of dermatoglyphics
and the connection with phenetics all
over the world until the end of the XX
century

Dermatoglyphics (Greek: dermato-
skin and, glyphio-engraving) is a branch
of dermatology that studies the
morphology of the skin relief and the
formations of furrows on the surface of the
nasolabial plate in cattle. This term was
proposed by Cummins and Midlo (1926)
and introduced into the 42nd session of
the Anatomy of the American Association
of Human and Primate Anatomy, in the
same year. Later, these same scientists
(1943) on the basis of their previous
developments perfected and described in
detail the methodology of studying the
skin relief of the palms and soles of



KOXHUS pened Ha gnaHvte u xopunata
npuM npuMaTuTe n YoBeka. M Taka Beue
[eBeT peceTuneTus, Tesu MbpBu onuca-
HUS ce wu3nonseatr npu u3cnegsaHe u
aHanm3upaHe Ha gepmartornvdga npu 60-
3aiiHuumTe. [epmMatoriudukara e cpasHu-
TENIHO MAada Hayka, ycnsna ga ce yr-
BbpPAM KakTo B CbaebHaTa BeTepuHapHa
MeguuMHa, Taka W B CeJ/leKUyMoHHaTa
paboTa B roBeoBbACTBOTO.

CnoAT oT gepmara, KoiiTo e pa3no-
JIOKEH HEeMnocpeacTBEHO Mof enuaepmu-
ca, obpasyBa BAaBaHUs B HEro - nanuiu.
3artoBa KoHaTa NOBBbPXHOCT HA HOCHOTO
ornefano npu roeegata e HepasHa,
obpasyBaT ce T. Hap. Aepmaroriamgu.
JepmaTornudHnTe npmsHaun ca CTporo
WHAVBUAYANHW BENVMYUHU U TEXHUTE KOM-
6uHauum ca HenosTopumu (Trofimenko,
1986; 1991).

3a noBbpXHOCTTa 1 6pasanTe Bbp-
Xy €enugepMmumca Ha HOCHOTO orfiegano
npv ropegata ce roBopu B rpbLKM 1 apab-
CKN nutepaTtypHu nstoyHuumn ot XVII Bek
(Vinnichuk and Trofimenko, 1994) MbpBu-
Te HayyHu nybnuvkauuy no KOAOMMUHAHT-
HOTO yHacnepgsisaHe Ha bGpasgute n xpe-
6eTuTe Ha HOCHOTO Ornegano npu roee-
JaTa ce nosaBaBaTt B HAYas10To Ha XX Bek.

Haii-3agbn6oyeHn nscnegsaHus no
npo6siema ca MpoBeAeHN Npe3 nepuoga
1920-1937 roguHa B ABCTpud, 'epmaHud,
BenukobputaHusa, Pycua un AnoHusA. Mbp-
BMAT METOZ 3a pasgesieHne u knacudm-
Kaums Ha oTneyaTbka Ha HOCHOTO OfJie-
Jano npu roeBegata e HanpaBeH OT
Petersen (1922), koliTo nocoyBa Tpu Tuna
aepmarorand, knacudguumpaH cTporo no
pasnosioKeHMeTo Ha nunHuuTe. Littwitz
(1924) npuema, paspaboTBa M Knacugu-
umpa 4yetvpu Tuna gepmatorimg) cboob-
pasHO pas3nosIOKEHNETO Ha LEeHTpasiHaTa
6pa3na, cvoTBeTHO - E, I, O, U. Hering
(1930) npepnara knacudukauuss Ha Tpu
Tvna gepmatornudg — besnopsavueH (U),
KnuHosugeH (V) wun TMNapalwuyto-obpaseH
(R). MouTtn no cbwoTo Bpeme npes 1929-
1936 rognHa B 6mBLIMA CCCP, B YKpaliHa
n Pycua no npobnema pabotn Aapyr
U3TbKHAT PYCKM Y4YeH, CenekuMoHep U
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primates and humans.

And for nine decades, these first
descriptions have been used in the study
and analysis of dermatoglyphs in
mammals. Dermatoglyphics is a relatively
young science that has established itself
in both forensic veterinary medicine and
the selection work in cattle breeding.

The layer of the derma, which is
located just below the epidermis, forms
the papillae. Therefore, the skin surface of
the nasolabial plate in cattle is uneven,
the so-called dermatoglyphs are formed.
Dermatoglyphic features are strictly
individual guantities and their
combinations are unique (Trofimenko,
1986; 1991).

The surface and furrows on the
epidermis of the nasolabial plate in cattle
are discussed in Greek and Arabic literary
sources from the seventeenth century
(Vinnichuk and Trofimenko, 1994). The
first scientific  publications on the
codominant inheritance of the furrows and
ridges of the nasolabial plate in cattle
appeared in the early XX century.

The most in-depth research on the
issue was conducted in the period 1920-
1937 in Austria, Germany, Great Britain,
Russia and Japan. The first method for
dividing and classifying the imprint of the
nasolabial plate in cattle was made by
Petersen (1922), who identified three
types of dermatoglyphs, classified strictly
by the location of the lines.

Littwitz (1924) adopted, developed and
classified four types of dermatoglyphs
according to the location of the central
furrow, respectively - E, I, O, U. Hering
(1930) proposed a classification of three
types of dermatoglyphs - disorder (U), v-
shaped (V) and parachute -shaped (R).
Almost at the same time in 1929-1936 in
the former USSR, Ukraine and Russia
another prominent Russian scientist,
breeder and morphologist Davydov



Mopdoonor - Davydov (1929).

leHeTuKaTa e TeopeTuyHata OCHO-
Ba Ha MNJIEMEHHOTO [AeN0 B OBeAOBb/-
CTBOTO. deHeTukaTta OT CBOS CTpaHa e
Hay4yHO HanpaBsJ/ieHVe Ha reHeTukaTa, Tsc-
HO CBBbP3aHO C 300/10rMATa 1 GoTaHMKaTa.
MpegmeT Ha ToBa Hanpas/iEHNE € BbTpe-
BMAOBaTta W3MEHYMBOCT AVCKpeTHa
nposiBa Ha enureHeTMdyHaTa W3MEeH4YK-
BOCT, (peHUTE U TEXHUTE KOMMO3ULUW,
nposiBsABalyy ce KaTo Mapkepu Ha NbTu-
uiata Ha enureHesaTa BbB BbTPELUHO
nonysayuHHUTE rpynu.

Cnopepg Vasiliev (2005), Vasiliev et
al. (2007) cpeHute ca pesyntatu OT Auc-
KPETHO OCBLUECTBEHN B XO4a Ha pasBu-
TMEeTO nocnegosaTesiHi UNn anTepHaTuB-
HW CTbMKW Ha OHTOTEHETUYHa Mporpama,
fiexally B ocHoBaTa Ha CTPYKTyporeHesa-
Ta U MO3BOSABALN HALEXAHO W YCTOMN-
YMBO MapKMpaHe Ha enureHeTuyeckara
cneyndmka Ha nonyniaumsaTa U BbTPeLl-
HoMonyNaunoHHUTE TPYNN.

OTKpUTUATA Ha  MONEKYNSAPHOTO
HMBO Jafioxa CTapT Ha KOoHcTatupaHe Ha
peasiHO CbLieCcTBYBaLLMTE EnUreHeTUYHU
MexXaHV3MM W TAXHaTa pons B peryna-
UMSATa Ha NpoLecn cBbp3aHn ¢ PYHKLMO-
HMpPaHeTo Ha reHoma u mopdoreHesarta
(Korochkin, 2006, Elias et al., 2010).

Mpu roBegata ca YCTaHOBEHU
noseye ot 40 peHa-hopma Ha konuTarta,
HO34puTe, porata u ywuTe, UBAT, dopma
Ha rfaBarta, opmMa Ha KpalHuuuTe,
pasnosiokeHne Ha pasvyHM 4YacTu oT
TY/IOBULLLETO, CTPOEX M Pa3nosiokeHne Ha
3bO6UTE N Apyrn, HO Hal-ronsiMo, crTpare-
TMYEeCKo W MNEepCcneKkTMBHO 3HayeHue 3a
heHeTUkaTa e n3yyaBaHeTo Ha Aepmaro-
oeHnTE Ha HOCHOTO ornegano (Sirotina
and Baranov, 2008, 2009; Sirotina, 2012).

Kadiev (1974) nscnegsan KOXHUSA
peneg No MNOBBLPXHOCTTA Ha MyuyHaTa
npu Hakou nopoau rosega B CCCP u 3a
NpbB NbT BbBEXAA TEPMMHA ,,HOCHO Or/ie-
Jano“ kaTo m3nossBa cxogHa knacudu-
Kaumsa npu aHanmsa My c Tasm Ha Hering
(1930). Heroea e 3acnyrata 3a 3aMeHsi-
HeToO Ha TepMmuHa ,Be3nopsagbyeH” c
.Mo3aeyeH" npu onpeaensHe Ha Tuna Ha
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(1929) worked on the problem.

Genetics is the theoretical basis of
tribal work in cattle breeding. Phenetics
on the other hand, is a scientific field of
genetics closely related to zoology and
botany. The subject of this direction is the
intraspecies  variability a discrete
manifestation of epigenetic variability,
phenes and their compositions,
manifesting as markers of the pathways of
epigenesis in the intra-population groups.

According to Vasiliev (2005),
Vasiliev et al. (2007) fans are the results
of discretely implemented in the course of
development sequential or alternative
steps of ontogenetic program, underlying
structural genesis and allowing reliable
and sustainable marking of epigenetic
specificity of the population and
intrapopulation groups.

The discoveries at the molecular
level gave a start to the identification of
the really existing epigenetic mechanisms
and their role in the regulation of
processes related to the functioning of the
genome and morphogenesis (Korochkin,
2006, Elias et al., 2010).

In cattle, more than 40 phene-
shapes of hooves, nostrils, horns and
ears, coloyr, head shape, limb shape,
location of different parts of the body,
structure and location of teeth and others,
but the largest, strategic and a promising
significance for phenetics is the study of
dermatophenes in the nasolabial plate
(Sirotina and Baranov, 2008, 2009;
Sirotina, 2012).

Kadiev (1974) studied the skin relief
on the surface of the muzzle in some
breeds of cattle in the USSR and for the
first time introduced the term "nasolabial
plate" using a similar classification in its
analysis with that of Hering (1930).

He is credited with replacing the term
"Disorder" with "Mosaic" in determining



aepmarornncpa. Toid oTkpun u oTpuua-
TenHa kopenauusa mexay gebenvHara Ha
KoXara W CbAbpXaHeTo Ha MasHuMHa B
M/IIKOTO Ha HSAKOM M/IEYHU U KOMOWHU-
paHu nopoau roeeja.

Vinnichuk et al. (1977) npu nscneg-
BaHe Ha ronsiM MacuB MJIEYHWU XMUBOTHWU
jocturat oo wu3Boga, 4Ye KpasuTe OT
pasnuyHM nopoau M CbC CPaBHUTESTHO
pasnuyHn OepmaToTUnoBe Ha HOCHOTO
ornefano, nokasesaT pasinyHa M/eyHa
NPOAYKTUBHOCT, crneundmyHo obBbp3aHa
C onpejesieH BUA, epmMaToTun.

Pandey (1979) knacudmympa B Ka-
4YeCcTBO Ha OCHOBHM CTPYKTYpWU Ha HOCHO-
TO ornegano osanu, rpaHynu, 6pasgu,
pPoNKM 1 BasioBe. Manonseaiikn rpagumyec-
KM MeToA Ha obwms otneyarbk /CHUmka/
Ha HOCHOTO oOrnejano ”U MeTofa Ha
TPUBIb/HKKA, naeHTUuguumpan Ha 100%
n3crieiBaHUTE XUBOTHU.

Trofimenko (1989) npegnara v BHea-
psiBa HOBa kiacudukauns Ha aepmaror-
nnpa ¢ wect Tuna: ,Knac“, “AbpBO-
KnoHka", “KopoHa®, ,3bpH0", “lMapanen” un
-Kom6un“. NocnegHnsa nepmaToTun nokas-
Ba npefcraBsHe B pa3/IMYHUTE BapUaHTU:
-HeyctaHoBseH", ,[bpBO-K/IOHKA-KOPOHA®,
~Knac-3ppHo“, Knac-kopoHa“ n gp.

Ha ocHoBaTa Ha Bpb3kaTa Mexay
AepmaTornmgmkaTa Ha HOCHOTO orfepa-
N0 Npu roBejaTta 1 MeTOAUTE Ha Hanpas-
neHve peHeTuka npe3 70-90 roguHn Ha
XX Bek B YkpaliHa, Trofimenko (1987,
1988, 1989, 1990, 1991) paspaboTBa U
npunara cneuncmyHa metoguka. Toi yc-
nsaBa fa aHasmM3mpa yncrorara Ha gepma-
ToTMNoBeTe npu 14 nopoau rosefa v ga
hopmynMpa OCHOBHW MU3BOAM 3a MOPOA-
HaTa crneundMUHOCT Ha pasnpegeneHve
Ha 4acT OT AepmaroTuna, Kakto U npe-
UMYLLLECTBEHOTO  pasnpocTpaHeHne Ha
jepmartotuna ,JbpBO-K/I0HKA" Npu nose-
yeTo nopoan rosega. NMpes 1988 rognHa
npu CumeHTanckata nopoga rosega, Tol
[Joka3Ba, 4e npeobnagasat AepMaToTuno-
Bete ,Knac“ n ,[bpBO-KN0OHKA” C yecToTa
Ha cpeLlaHe, cboTBeTHO 35,5% 1 33,7%.

B cBoute Tpynose TpohuMeHKO
aKueHTMpa Ha pakTta, Yye gepmatornmgsT
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the type of dermatoglyph. He also found a
negative correlation between skin thick-
ness and fat content in the milk of some
dairy and combined breeds of cattle.

Vinnichuk et al. (1977) in a study of
a large array of dairy animals concluded
that cows of different breeds and with
relatively different dermatotypes of the
nasolabial plate, show different milk
productivity, specifically associated with a
particular type of dermatotype.

Pandey (1979) classifies ovals,
granules, furrows, rollers and shafts as
the basic structures of the nasolabial
plate. Using a graphical method of the
common imprint /photograph/ of the
nasolabial plate and the triangle method,
he identified 100% of the examined
animals.

Trofimenko (1989) proposed and
introduced a new classification of
dermatoglyphs with six types: "Class",
"Tree-branch”, "Crown", "Grain", "Parallel"

and "Combi". The last dermatotype shows

performance in  different  variants:
"Unidentified", "Tree-branch-crown",
"Class-grain”, "Class-crown" etc.

Based on the connection between
the dermatoglyphics of the nasolabial
plate in cattle and the methods of
phenetics in the 70-90s of the XX century
in Ukraine, Trofimenko (1987, 1988, 1989,
1990, 1991) developed and applied a
specific methodology. He was able to
analyze the purity of dermatotypes in 14
cattle breeds and to formulate basic
conclusions about the breed specificity of
the distribution of part of the dermatotype,
as well as the predominant distribution of
the dermatotype "Tree-branch” in most
cattle breeds. In 1988, he proved for
Simmental cattle breed, that the
dermatotypes "Class" and "Tree-branch"
prevailed with a frequency of 35.5% and
33.7%, respectively.

his
that

Trofimenko
dermatoglyph

In
emphasizes

works,
the



[aBa XapakTepucTuka Ha MHOro ocobe-
HOCTU VMaLLM TEHETUYHO U CEeJIEKLNOHHO
3HaYeHue: MAEHTUINKAUNA Ha XMBOTHU-
Te, OLUEHKa Ha Tuna W KOHCTUTYLUATA,
WHTEH3MBHOCT 3a pacTexa, noBuLlleHne
Ha niofoBUTOCTTa U Ap. 3aefHO C KOJekK-
TMB paspaboTBa cnefHUTe aBTOPCKUTE
cBugetesnictea: Crnocob npu oTbéopa Ha
6ukonpoussoanTe kM Ha 6asara Ha nosu-
WweHa cnepmonpoaykuusa, Cnocob 3a
onpegensHe rnosa npu ropegara no yactu
oT Tenara um, Cnoco6 3a oOueHKa Ha
WHTEH3MBHOCTTA Ha npupacTa no >MWBOTO
Terno, Cnocob 3a 0T60p Ha HOBOPOAEHU
Teneta Mo XenaH TUM WU KOHCTUTYLMSA.
dyHOaMeHTa/IEH € U HeroBuAT agucepTta-
LMOHEH Tpya: “TeopeTnyeckn n npaktu-
Yeckn OCHOBM Ha (peHeTukaTa Ha fepma-
Tonndgha Ha HOCHOTO orfnefano npu rose-
jara“ 3awmrteH npes 1991 roguHa.

Graml et al. (1993) u3cnepsav
pa3NnyHM reHoTUNOBE Ha MJ/IeYHN Nopoan
roeefla M aHanusnpaan CTpykTypara Ha
HOCHUTE UM ornejana, kato uuncnasann
Kopenauuv Mexay Tuna Ha gepmaTornu-
ha 1 NonesHU CTONaHCKU, KONMYECTBEHN
npusHaum.

Vininchuk and Trofimenko (1994)
NpaBAT KIbCTEPEH aHaInU3 Ha 14 MNeyHu
nopogu roeega B YkpaHa OT pas/vyHu
HanpaB/IeHUA-M/IEYHO, KOMOMHUPAHO W
MEecofaHO M aHaM3upasn uU OUeHWUIN
pasnuuHuTe AepMaToTUNOBE CBbp3aHu C
KOMMMYECTBEHN NpU3HaUM MMalln 3Have-
HUe 3a unaeHTudukaumsaTta, nacrnopTusa-
uuATa, cenekumsita n nogbopa. Te ycTaHo-
BUNN Ye Hali-BUCOKA M/eyHa NpoAyKTUB-
HOCT UMaT KpaBuTe ¢ AepemartoTun ,/JAbpBo-
KNoHka* ot YepeHowapeHaTa nopoga 5077
Kg ¢ 3,8% macTHu BellecTBa.

B Hauyanoto u cpepgara Ha 90-Te
roouHW ce nposexaar nscnefBaHns U ot
Pirchner (1993) B MIOHXEHCKN TEXHUYECKU
yHuBepcuteT, ®peiisuHr, FepmaHus, wu
Parna (1996) B IHCTUTYT NO XXMBOTHOBbA-
ctBo, Tapty, EcToHuMsa B pesynrar Ha
KouTo e 6una yctaHoBeHa Hac/nencTBeHa
06YyC/I0BEHOCT Ha pejuua KavyecTBeHW U
KOIMYECTBEHN MPU3HAUW Ha aepmaTornu-
(ha Ha HOCHOTO orsiegano npv ropegata un
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characterizes many features of genetic
and selection significance: identification of
animals, assessment of type and
constitution, growth intensity, increased
fertility, etc. Together with a team. he
developed the  following author’s
certificates: Method in the selection of bull
producers on the basis of increased
sperm production; Method for determining
the sex of cattle by parts of their bodies;
Method for estimating the intensity of live
weight gain; Method for selection of
newborn calves by desired type and
constitution. His dissertation is also
fundamental: "Theoretical and practical
foundations of the phenetics of the
dermatolyph of the nasolabial plate in
cattle" defended in 1991.

Graml et al. (1993) studied different
genotypes of dairy breeds of cattle and
analyzed the structure of their nasolabial
plates, calculating correlations between
the type of dermatoglyph and useful
economic, quantitative traits.

Vininchuk and Trofimenko (1994)
performed a cluster analysis of 14 dairy
cattle breeds in Ukraine from different
areas - dairy, combined and meat and
analyzed and evaluated the different
dermatotypes related to quantitative traits
relevant to identification, certification and
selection. They found that the cows with
derematotype of "Tree-branch" from Black
and White cattle breed 5077 kg with 3.8%
fat substances had the highest milk
productivity.

In the early and mid ‘90s, research
was also conducted by Pirchner (1993) at
the Technical University of Munich,
Freising, Germany, and Parna (1996) at
the Institute of Animal Husbandry, Tartu,

Estonia. They found hereditary
conditionality of a number of qualitative
and quantitative features of the

dermatoglyph of the nasolabial plate in
cattle and high correlation of the same



BMCOKA KOpenaums Ha CblMTEe C HAKOU
Mnosie3Hn CTonaHcku npusHaum (Baranov
et al.,1993; Parna, 1996).

B NepmaHus, B U3TOYHUTE MPOBUH-
ummn npes 90 rogmMHn Ha XX Bek ce dop-
MupaT Ha cTaga no nosie3Hu, CTONaHCKu
npusHauy Ha gepmMatornuda Ha HOCHOTO
ornejano npu rosejata, B pe3yntar Ha
KOeTO ce yBesimyaBa PSA3KO M/IEYHOCTTA.
3a cbxaneHue TesM onutu 6usart
npekpateHy BegHara cnef obeguHeHneTo
Ha epmaHus NO pas/IMYyHU NPUYKHMN.

Mak no couLloTO Bpeme B NHAnA ce
npoBexaar wuscnefsaHnsa CBbp3aHuW Cb
CTpoeXa Ha HOCHOTO orfiefasio u Msey-
HaTa NPOAYKTUBHOCT HA MECTHWU UHAWACKN
roeeja M axknMmaTusvpaHu B cTpaHarta
BHOCHM roBejia, KaTo ce aHasm3upar pas-
nnyHu kopenauun (Mishra et al., 1997).

Mpe3 1999 roguHa Baranov et al.
cbobuiaBar, 4ye gepmarornugHara pu-
CyHka (poToCHMMKa) Ha HOCHOTO orfiefa-
No npu roBegaTa € OCHOBEH (heHOKOM-
naekc, NoKasBall, HSKOIKO pas/ivyHu fepma-
TOTUNOBE, MMALLW 3Ha4YeHue 3a MaeHTUdu-
KauuaTa, nacnopTusaumsaTa n cenekuusaTa.

2. Pa3Buntne Ha pgepmartornndgum-
KaTa 1 dpeHeTmkaTa npe3 XXI Bek

M3yyaBaHeTo Ha pAepmatodieHuTe
Ha HOCHOTO Orflegasio npogb/hkasa W
npe3 HoBua XXI Bek. Torasa Arzhankova
(2002) ny6nvkyBa uscnefBaHUsA Ha aep-
MaTorivga Ha HOCHOTO orfejanio Ha
KpaBu OT YepHo-llapeHaTta, YepseHaTta
€eCTOHCKa M Aliplumpckata nopogw rose-
Ja. ABTopkaTa nokassa npevMyLLecTBEHO
pasnpocTpaHeHne Npu KpasuTe OT usyye-
HUTe nopoawn gepmartotuna ,JbpBo-KNOHKA"
C U3KIYeHVe Ha AWpluinpckata nopoga,
KbETO [OMMHMpA fepmMartoTuna ,3bpHO“.
MpoBexpa ce CpaBHUTESIEH aHa/M3 Ha
efleMeHTUTe Ha [JepmaTtoTurnoBeTe Ha
XXMBOTHUTE OT U3cnegBaHNTe NOpoam u ca
oT6enssaHn peguua 3akOHOMEPHOCTU B
pasnpegeneHneTo Ha gepmatodpeHuTe no
nvHun.  Cnopep,  3ak/loyeHusTa  Ha
ApxaHkoBa B cTagara YepHo-wapeHute
roeega C Hail-BUCOKa Msie4yHa NpPoAyKTUB-
HOCT Ce XapakTepu3upaT XWBOTHUTE C
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with some useful economic features
(Baranov et al., 1993; Parna, 1996).

In the eastern provinces of
Germany in the 90s of the 20th century,
herds were formed according to useful,
economic features of the dermatoglyph of
the nasolabial plate in cattle, resulting in a
sharp increase in milk yield. Unfortunately,
these attempts were stopped immediately
after the reunification of Germany for
various reasons.

At the same time, studies related to
the structure of the nasolabial plate and
milk productivity of native Indian cattle
and acclimatized imported cattle were
being conducted in India, analyzing
various correlations (Mishra et al., 1997).

In 1999, Baranov et al. reported that
the dermatoglyphic pattern (photograph) of
the nasolabial plate in cattle is a major
phenocomplex showing several different
dermatotypes relevant to identification,
certification and selection.

2. Development of
dermatoglyphics and phenetics in the
XXI century

The study of dermatophene on the
nasolabial plate continued in the XXI
century. Arzhankova (2002) published
studies of the dermatoglyph of the
nasolabial plate of cows of Black-and-
white, Red Estonian and Ayrshire cattle
breeds. The author showed a predominant
distribution of "Tree-branch" with the
exception of Ayrshire breed, where
dominated "Grain" dermatotype.

A comparative analysis of the elements of
the dermatotypes was carried out and a
number of regularities in the distribution of
the dermatophenes along the lines were
observed.

According to Arzhankova, the highest milk
productivity in the herds of Black-and-
white cattle breed were found in animals
with dermatoglyph type of "Tree-branch”



TN Ha gepmarorauda ,JbpBo-KI0OHKa" U
.KOpoHa“. HanpaseH e aHa/M3 u Ha
XWBOTO TErno M NPoAbL/HKATENTHOCTTA Ha
CTONaHCcKo u3nonssaHe. Te3n u3cnepnsa-
HUSA ca NPOABL/IKEHW, paslivMpeHun n fe-
Taiinmanpanm ot Arzhankova and Lozovaya
(2004) n Arzhankova and Lozovaya (2010).

Vinokurov (2002), npocnepgsasaiiku
AepMaToeHNTe Ha HOCHOTO oOrfefano
Ha XonuwaiiH-Ppu3ninckn, Kpasu CTOMNaH-
ctBoTo MNCK ,YepseHa 3Be3na“ otbenss-
Ba, Ye Hal-ronaMo pasnpocTpaHeHue
MMaT XuBOTHUTE C Aepmartotunu “Knac”,
“KopoHa“ u ,[ObpBO KNOHKA". ABTOPBLT
nocTposiea Jefporpamu 3a gepmarto-
rMNUPHO CXOACTBO MO JIMHUMA B MpoOy4Ba-
HUTE CTOMaHCTBa W aHa/m3upa peguua
nokasarenu: MfeyHa nNPOAYKTUBHOCT,
Bb3MNpOU3BOAUTENIHA  CMOCOBHOCT "
XMBOTO TEerno Ha Kpasu OT XoswaiH-
ppu3niickata nopoga B 3aBUCUMOCT OT
JepmaroTvna Ha HOCHOTO 1 ornefasno.

Kozlovsky (2004) uscnensa nbpso-
Teskn OT UYepHo-liapeHaTta nopoja B
onpenensa net gepmMaroTuna, cpef KouTo
Hali-yecTo cpewaHnte ca ,KopoHa“ u
L bPBO-K/OHKA". ABTOPbT 0T6E/1A3BaA, Ye
XWBOTHUTE C Te3W AepMaToTUMNOBE NoKas-
BaT BWCOKA MJieYyHa MPOAYKTUBHOCT W
BUCOKM CTOWHOCTM Ha % Mac/ieHoCT u
6enTbumMHK. TOl AaBa XxapakTepucTuka Ha
NakTaumoHHaTa KpuBa BbB Bpb3ka C
JepmaToTMnoBeTe Ha HOCHOTO ornefaso
no nokasarenute KoeguLEHT Ha MbJIHO-
LLEeHHOCT Ha NnakrauuaTa u KoedUueHT Ha
paBHOMEPHOCT Npu JOeHeTO.

Malofeev et al. (2005) B AnTtaii,
aHanm3mpanu cTpoexa Ha gepmatornamga
Ha HOCHOTO ornefano Ha 46 kpasu OT
UepHo-wapeHaTa nopofja B CcTaja Ha
coBxo3a ,[llpuropogHoe“, kato o0Tb6enss-
BaT, Ye XMBOTHWUTE C TUM Ha AepmaTo-
rnudpa ,KopoHa" n “3bpHO" ce oTnnyasart
C Hai-B1COKa M/Ie4yHa NPOAYKTUBHOCT.

Alekseeva (2006) nscnegsana n aHa-
nn3vpana HOCHOTO ornefano Ha HAkyT-
CKOTO abopureHHo rosefo u otbensssa,
ye NpuU Hero ce cpewar net gepmarto-
Tunose: “ObpBo-KoHKa“, “Knac”, “KopoHa“,
“3bpHO" 1 “Kombu“. Hali-yecTto cpelya-
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and "Crown". An analysis of live weight
and duration of economic efficency was
made. These studies have been
continued, expanded and detailed by
Arzhankova and Lozovaya (2004) and
Arzhankova and Lozovaya (2010).

Vinokurov (2002) examined the
dermatophene on the nasolabial plate of
Holstein Friesian of cows in Red Star farm
and reported that the most common type
of dermatotypes in animals were Class,
Crown and Branch Tree.

The author constructs dedrograms for
dermatoglyphic similarity along lines in the
studied farms and analyzes a number of
indicators: milk productivity, reproductive
capacity and live weight of Holstein-
Friesian cows depending on the
dermatotype of the nose and mirror.

Kozlovsky (2004) studied first-calf
heifers of Black-and-white breed and
found five dermatotypes, as the most
common were Crown and Tree-branch.
The author reported that animals with
these dermatotypes showed high milk
productivity and high percentage values of
fat and protein. He gave a characteristic
of the lactation curve in connection with
the dermatotypes of the nasolabial plate
according to the coefficient of lactation
performance and coefficient of uniformity
during milking.

Malofeev et al. (2005) in the Altai,
analyzed the structure of the dermato-
glyph of the nasolabial plate of 46 cows of
Black-and-white breed in the herds of the
state farm "Prigorodnoe”, noting that the
animals with the dermatoglyph type
"Crown" and "Grain" had the highest milk
productivity.

Alekseeva (2006) studied and
analyzed the nasolabial plate of Yakutian
cattle and reported that it had five
dermatotypes: "Tree-branch", "Class",
"Crown", "Grain" and "Combi". The most
common dermatotype in the studied



HUAT  gepmMartoTun
XMBOTHM e ,Kombun*“.

Mishra et al. (2006) no4ytn no
CbLLOTO BpeEMe aHanm3npaT 0Cco6eHoCTu-
Te Ha cTpoexa Ha pJepmatornvga Ha
HOCHOTO ornefasio Ha YepHo-wapeHara,
UepBeHo-LLapeHaTa U MeCcTHU abopurex-
HA  WHOWACKM MOpogu W onpegensrt
cpelwaHuTe aepmaTunoBe U Bpb3Kata UM
C MPOAYKTUBHU KOSIMYECTBEHM NPU3HALW.

Singhq and Patel (2006) npoyunnu
JepmornudpHata CTpykTypa Ha HOCHOTO
ornegano npu 6meonu (Bos indicus) B
WMHana ot nopogute Cyptn n Dxadap-
abaan u pokasasnn HSAKOW NPOrHo3vM Ha
pasfiMyHM BPb3KM Mexay nepmarodeHu-
TE 1 NONEe3HN CTOMAHCKN Npu3HaLy.

Barry et al. (2007) Ha 6a3ata Ha
pasnuyHM maTemaTudyecku MoJesnm wu
TEXHUKM Hanpasun aHanu3 Ha
JepmaTtoTMnoBeTe Ha HOCHOTO ornefaso
N paspaboTusiv GUOMETPUYHM CTaHOapPTH
Ha CTpyKTypara Ha HOCHOTO orfefasno
npv roeesa.

Kimura et al. (2007) nscnegsanu un
aHanm3upanu pasnuyHu  MoAenu  Ha
HOCHOTO Orfnefasio Mpu HAKONKO Nopoawu
MECTHM 1 MHTpoAyLMpaHu roeega B Ano-
HYS 1 pa3paboTuay NaTeHT 3a naeHTuduka-
una Ha 6a3arta 6GOMETPUYHN U3YUCTIEHMSA.

Ovchinnikova (2008) roanHa nsy4u-
na pepmatornudpute Ha 147 kpaBu OT
UepHo-LIapeHo xosiaHACKO roBeno n 122
KpaBu OT XosiwaiiH-thpusniicko roeeso B
Ypan, kaTo nocoysa ocem AepmaToTuno-
Be Ha HOCHOTO ornefano. Fonsama 4act
KpaBuTe B U3cneBaHUTe cTtaja nokasaam
aepmarornncpu: ,KopoHa“-26,4%,“Knac"-
21,2%," AbpB0O-KnoHKa*-14,1%, n ,3bpHO"-
13,4%. ABTOpKaTa cuMTa, 4Ye C Hai-
BMCOKa MJieyHa MpPOAYKTUBHOCT Ce OTNu-
yaBaT XMBOTHUTE C AepmaroTun ,3bpPHO"
npu YepHo-LapeHoTo X0MaHACKO roseso,
a npu XonwanH-gopuaniickata nopoga
XWBOTHUTE C [epmMaTornug Ha HOCHOTO
ornegasio ,KopoHa“ u ,[JbpBO-KNOHKA-
KOpoHa®“.

Moshina and Kozlovsky (2009) u3-
cnefgBany NbpBOTENKM OT ARplmnpckaTta
M/IeYHa nopoga v YCTaHOBW/IN, Ye C Hali-

npu uscnegBaHuTe
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animals is "Combi".

Mishra et al. (2006) almost at the
same time analyzed the peculiarities of
the dermatoglyphic structure of the
nasolabial plate of Black-and-white, Red-
and-white and native aboriginal Indian
breeds and determined the common
dermatotypes and their relationship with
productive quantitative traits.

Singhqg and Patel (2006) studied
the dermoglyphic structure of the
nasolabial plate in buffaloes (Bos indicus)
in India from Surti and Jafar-abadi breeds
and proved some predictions of different
relationships between dermatophene and
useful economic traits.

Barry et al. (2007) based on various
mathematical models and techniques
analyzed the dermatotypes of the
nasolabial plate and developed biometric
standards of its structure in cattle.

Kimura et al. (2007) studied and
analyzed different models of the
nasolabial plate in several breeds of
native and introduced cattle in Japan and
developed a patent for identification
based on biometric calculations.

Ovchinnikova (2008) studied the
dermatoglyphs of 147 cows of Black-and-
White Dutch cattle and 122 cows of
Holstein Friesian cattle in the Urals,
indicating eight dermatotypes of the
nasolabial plate. Most of the cows in the
studied herds showed dermatoglyphs,
such as: "Crown" (26.4%), "Class"
(21.2%), '"Tree-branch" (14.1%), and
"Grain" (13.4%). The author considers
that the highest milk productivity was
found in the animals with "Grain"
dermatotype for Black-and-White Dutch
cattle, while for Holstein Friesian was the
dermatoglyphic type of "Crown" and
"Tree-branch-crown".

Moshina and Kozlovsky (2009)
studied first-calf heifers of Ayrshire dairy
breed and found the highest milk



BMCOKa MJieyHa MpPOAYKTUBHOCT Ce OTNu-
YyaBasiM MHAMBUAUTE OT JepemMaTtoTun
~bPBO-K/MOHKA", cnepgBaHN OT Te3n C
aepmarotmn ,KopoHa%, a C Hail HUCKK
CTOMHOCTM ca MHAMBWAWTE OT Aepemaro-
Tvn ,Knac*.

Stolpovsky (2010) Hanpasun
nonynaunoHHo-peHeTUYeCKN aHanns Ha
BbTPELIHONOPOAHN pa3Hoobpasmnsa Ha doe-
HopoHAa Ha uBeTa Ha kocbMa Ha CMBOTO
YKpauHCKO roBefio 1 yctaHoBun 8 Tvna Ha
oKpacka Ha 1410710, 10 TMna Ha okpacka
Ha rnasata u 12 nscnepgsaHu teHa.

Sirotina and Baranov (2011) rogu-
Ha B KocTpomMa npoBenu CUCTEMHMU
n3cnefBaHnsA Ha [epmaTtoTUNnoBeTe Ha
HOCHOTO ornegano Ha 2520 kpasu OT
KocTpomckaTa, UepBeHaTa ropb6aToBcka 1
fApocnasckata nopogu. [pu  TOBa
u3cnefiBaHe, Te OTKPWU/IM HOB iepMaToTun
- bPBO-K/IOHKa-3bPHO®. 3yunnun ca no-
nmMmopdrsma Ha HOCHOTO orfiefasio npu
u3cnieflBaHNUTE >XUBOTHM MO reHeasorun-
Yyecku rpynu 1M paspaboTuiv anropuTbM
3a MAEHTU(IMKALUKN Ha XMBOTHUTE, KaTo
KOMMIOTbpU3npanu npoteca.

Lipovik et al. (2011) koHCTpyupanu
WU NMUEH3upanIn YCTPOICTBO 3a (OUKCK-
paHe Ha gepmarornuda n Bpb3ka ¢ nog-
XogfL, copTyep 3a aHaM3 Ha Aepmaro-
rnudHaTa CHUMKa.

Sirotina (2012) npu uscneasaHe B
Koctpoma, peanusupaHo B Tpyga: ,Jep-
MaTorimdunyecknii NOAMMopn3mM HOCO-
ry6HOro 3epkana Kpynoro poraToro ckorta”
n3cnegsana 1905 rosega ot Koctpowm-
ckara nopoga, 376 rosega o1 HApocnas-
ckaTa nopoga 1 239 rosega oT 'opb6aToB-
CckaTa 4epBeHa nopoja W aHanusmpana
Bpb3kara Ha [epMaroTunoBeTe UM C
NPOAYKTUBHOCTTA.

Lipovik (2013) pasrnexga mopgo-
norvata u gepmarornvguyHute ocobe-
HOCTU Ha HOCHOTO Orfiefano Ha efieHu-
Mapasiv 1 ropefia, NposiBeEHN BbB Bb3pac-
TOB acnekxT.

Gonchar et al. (2013) n3cnegBav
AepmMaTornugute Ha HOCHWM ornegasna Ha
XMBOTHM OT MacuMBa Ha YKpauvHCKuTe
M/1Ie4yHM nopoau YepHowapeHa u Yepse-
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productivity in individuals with “Tree-
branch” dermatotype, followed by those
with "Crown", while the lowest values
were found in individuals with "Class".

Stolpovsky  (2010) made a
population-phenetic analysis of intra-
breed diversity of the phene pool of hair
colour of Ukrainian Grey cattle and
identified 8 types of body colour, 10 types
of head colour and 12 studied phenes.

Sirotina and Baranov (2011) in
Kostroma conducted systematic research
on the dermatotypes of the nasolabial
plate of 2520 cows of Kostroma, Red
Gorbatov and Yaroslavl breeds. In this
study, they discovered a new dermatotype
of “Tree-branch-grain”. They studied the
polymorphism of the nasolabial plate in
the studied animals by genealogical
groups and developed an algorithm for
identifying the animals by computerizing
the process.

Lipovik et al. (2011) designed and
licensed a dermatoglyph fixation device
and a connection to appropriate
dermatoglyph image analysis software.

Sirotina (2012) in a study in
Kostroma, realized in the paper: "Cattle
Dermatoglyphic Polymorphism" studied

1905 cattle of Kostroma breed, 376 cattle
of the Yaroslavl breed and 239 cattle of
Red Gorbatov breed and analyzed the
relationship of their dermatotypes.

Lipovik (2013) examined the
morphology and dermatoglyphic features
of the nasolabial plate of Caspian red
deer and cattle, manifested in the age
aspect.

Gonchar et al. (2013) studied the
dermatoglyphs of nasolabial plate of
animals from the massif of the Ukrainian
dairy breeds, such as Black-and-White
and Red-and-White. They found that the



HoLLlapeHa 1 yCTaHOBWU/IK, Ye [OCTOBEPHO
Hali-cpelaHn ca gepmatoTunonoseTe
+~3BbPHO” 1 [bPBO-KIOHKA”, KATO CpeaHOo
cpeLyaHn 3a Mmacusa.

Novyanto and Artimurthy (2013) B
VHooHe3na npu KkpaBu OT nopoaute
.Baliu ,0Ongole* paspabotnin asToMa-
TUYHA naeHTUrKaumsa Ha rosega Ha oc-
HOBaTa Ha CHVMKM Ha HOCHOTO orfefasno
usnonssaiikn Speed-Up Robus Features
(SURF) nogxop, uype3 meTtofa Ha obek-
TMBHOTO pasno3HasaHe. [Npy BCAKO u3-
cnefBaHe Ha HOCHO orfefasno ce nsbupa
NPaBObIB/HMK B LEHTbpa Ha MylyHata
Ha KpaBaTa 1 ce NpaBAT Cepust OT CHUMKMN
C pasnnyHO ocBeTsABaHe, cfief KoeTo ce
npunara anroputbma Eigenface. OueHs-
BaHeTOo cTaBa 4ype3 opueHTaums Ha 0, 90,
180 1 270 rpagyca Ha Bcska ghoTorpadums.

Cai and Li (2013) upe3 6uomeTpuny-
HO CKaHupaHe Ha rnasaTa Ha rosepa u
n3nos3BaHe MarematuyHu MoAenn um3pa-
6o0Tunu B LaHxan, buomeTpnyHa aBToma-
TMYHA cucTemMa 3a ugeHTudukaums u
nacnoptmMsauma Ha roeefa Ha npuHuuna
Ha fvuesBata pernpeseHTaumnsa-TeKCTYpPHU
n306paxeHnss Ha JiokasieH 6GuHapeH
MoZes1 NOCPeTCTBOM aHasm3 Ha 6, 7, 8, 9
n306paxKeHnst Ha c1B (POH.

Kalinin (2014) B WpkyTCcK u3yuun
nonMMopgusMa Ha HOCHOTO oOrnegano
npu 45 Teneta oT YepseHowapeHaTa
nopopaa roeega ot CoBxo3 ,Xagaiick” Ha 9
MeceyHa Bb3pacT U YCTaHOBW/I, Ye C Haii-
BMCOKO XMBO Terso ca Tefnietara c gepma-
ToTUn ,KopoHa”, cnepsaHu OT AepmaTo-
TMna ,JbpBO — K/IOHKA”, a C Hali- HWUCKO
XMBO TEr/0 ca TesieTaTa oT gepmaroruna
~3bPHO".

Machahtirova et al. (2017) npu us-
cnefBaHe Ha MOrofioBMETO OT  HKYTCKO
abopureHHo roBefo onucany 4 OCHOBHU
Tuna AepMaTtornng) Ha HOCHOTO Orfiefasio
- bpBO-KMOHKa®, ,Knac“, ,Mapanen’ wu
.Kombun“. Hain-ronama nposiea e oT6ens-
3aHa npu gepmarorimgpa ,Komon“ 68,4%,
KOeTo crnopej aBTOpWTE € MokasaTen 3a
HWCKOTO HMBO Ha MpoBexjaHaTa Ccenek-
LMoHHa paboTa npes roguHuTe ¢ Tasu nopo-
fa. TopobHu pesyntatm npu  FKyTCKOTO
rosefo e nony4ymna n Alekseeva (2006)
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most common dermatotypes were "Grain"
and "Tree-branch", as average for the
massif.

Novyanto and Artimurthy (2013) in
Indonesia in Bali and Ongole cows
developed automatic identification of
cattle based on photos of the nasolabial
plate using the Speed-Up Robus Features
(SURF) approach, using the objective
recognition method. In each examination
of the nasal mirror, a rectangle in the
center of the cow’s muzzle is selected and
a series of photographs with different
lighting is taken, after which the Eigenface
algorithm is applied. Evaluation is done at
0, 90, 180 and 270 degrees on each
photograph.

Cai and Li (2013) performed
biometric scanning of cattle head and
used mathematical models developed in
Shanghai, biometric automatic system for
identification and certification of cattle on
the principle of facial representation-
texture images of a local binary model by
analyzing 6, 7, 8, 9 images on a gray
background.

Kalinin (2014) in Irkutsk studied the
polymorphism of the nasolabial plate in 45
calves of Red-and-White breed of cattle
from Khadaisk State Farm at 9 months of
age. The highest live weight was found in
calves with  dermatotype  "Crown",
followed by dermatotype "Tree - branch”,
while the lowest was found in calves with
“Grain” dermatotype.

Machahtirova et al. (2017) in a
study of the population of Yakutian cattle
described 4 main types of dermatoglyph
of the nasolabial plate, such as: "Tree-
branch”, "Class", "Parallel" and "Combi".
The largest manifestation was noted in
the dermatoglyph "Combi" (68.4%), which
according to the authors is an indicator of
the low level of selection work over the
years with this breed. Alekseeva (2006)
obtained similar results in Yakut cattle.



3.AepmaTornuuyuHu n deHeTnu-
HU n3cneBaHuA y Hac

Kadiyski et al. (1965 ) 3a npbB NbT
B Bbbarapus nuwar n aHanm3npar posiaTa
Ha HOCHOTO ornefaso npu roeegara, oT-
ymTalikKn HeroBuTe aHaToOMW4HU, MOpdo-
NIOTUYHK, OU3MONOTUYHU DYHKUMK U cre-
umndmyeH pened 1 HENOBTOPMUMOCT.

Eftimov and Venev (1978) nocou-
BaT, ye 3a uaeHTUduKaumMa Ha rosegarta
1 3a npoy4ysaHe Ha 6/IM3HEHEeTO Npu TAX B
HSAKOW CTpaHu ce K3nos3sar oTrneyvarbLu
Ha HOCHOTO orfiefano, B3eTu no nogobex
Ha4YMH, KaKTo oTnevyaTbuuTe OT NPbLCTUTE
npu YoBeka.

Markov (2014) nscnepgsan gepma-
TornmMgpa Ha HOCHOTO Orfiefasio B Macue
ot 120 kpaBwm oOT Bbarapckoto YepHo-
wapeHo rosefo(BYLUIN) B npogbmkeHune
Ha [Be roauHn BbB hepmun Ha CeBepeH
LleHTpaneH paiioH Ha Bbnrapms. Bcuukm
nuscnefBaHn XMWBOTHU MOKa3Ba/M MJey-
HocT Hag 5500 I. MpoyyeHun 6unmn mopgo-
JIOTUYHKN NapameTpu-rbHKK, POJIKK, OBasIN,
6pasan, 3bpHa, KakTo M okpackata (uBeTa)
Ha HOCHOTO Or/fiefano. YcTaHoBeHn 6unu
5 pepmartoTvna Ha HOCHOTO oOr/fiefano
CbC cnepHata npossa: “Knac” 35,37-8% ,
- bpBO-KoHKa* 34,17%, ,KopoHa“ 14,16%,
.Koméun* 9,16%, ,3bpH0" 4,81%. Haii-
BMCOKa MJ1IevHa NpoayKTUBHOCT 7154,9 | n
3,88% macTHM BellecTBa nokasanin Xwu-
BOTHUTE C gepmarotun ,JbpBO-K/I0HKA®
cnefiBaHu OT KpaBuTe C JdepMatoTun
.Knac* c 6848,3 | n 3,86 macTHM Bellec-
TBa. Te3n gBa AepmaroTuna ce cpeLanm
npu okosio 70% OT u3cnefBaHUTE XUBOT-
HW. OepmatoTun ,Komou“ nokasan cpas-
HWUTE/IHO HUCKa M1eyHoCT 5994 |, Ho Hali-
BMCOKa MacneHocT-4,1%.

Markov (2014) HanpaBus xapakte-
pucTMka Ha CTpyKTypara Ha HOCHOTO
ornegasno npu 51 kpasu, IOHULUM U TeneTa
OoT nopopgata MoHb6envapg oTrnexgaHu
BbB pepmMa Ha EkcnepumeHTasiHaTa 6a3a
Ha WIMDK3-TposaH. YcraHoBun 7 Tuna
JepmMaToTunoBse B C/1leJHOTO CbOTHOLLE-
Hue: ,[AvpBo-knoHka* 34,10%, ,Knac*
22,73%, ,KopoHa“ 20,45%, ,Komou“
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3. Dermatoglyphic and phenetic
studies in Bulgaria

Kadiyski et al. (1965) for the first
time in Bulgaria wrote and analyzed the
role of the nasolabial plate in cattle, taking
into account its anatomical, morpho-
logical, physiological functions and
specific relief and uniqueness.

Eftimov and Venev (1978) said that
in some countries, nasolabial plate prints
taken in a similar way to human
fingerprints are used to identify cattle and
study their twinning.

Markov ~ (2014) studied the
dermatoglyph of the nasolabial plate in an
array of 120 cows from Bulgarian Black-
and-White cattle (BBWC) for two years in
farms in the North Central region of
Bulgaria. All studied animals showed milk
yield over 5500 I. Morphological
parameters were studied, such as folds,
rollers, ovals, furrows, grains, as well as
the colour of the nasolabial plate. 5
dermatotypes of the nasolabial plate were
identified with the following manifestation:
"Class" (35.37-8%), "Tree-branch"
(34.17%), "Crown" (14.16%), "Combi"
(9.16%), "Grain" (4.81%). The highest
milk productivity of 7154.9 | and 3.88% fat
substances was found in animals with
dermatotype "Tree-branch" followed by
the cows with dermatotype "Class" with
6848.3 | and 3.86 fat substances. These
two dermatotypes were found in about
70% of the studied animals. Dermatotype
"Combi" showed a relatively low milk yield
of 5994 |, but the highest fat content of
4.1%.

Markov (2014) characterized the
structure of the nasolabial plate in 51
cows, heifers and calves of Montbeliarde
breed breed on a farm at the
Experimental Base of RIMSA-Troyan. 7
types of dermatotypes were identified in

the  following ratio:  "Tree-branch”
(34.10%), "Class" (22.73%), "Crown"
(20.45%), "Combi" (9.09%), "Grain"



9,09%, ,3bpHO" 6,89%, ,Mapanen” 4,54%
n ,HeyctaHoBeH" 2,27%. WN3umucneH 6un
rpebeHoBMAT COOp Ha BCUYKN AepMaToTu-
noBse, BK/IIOYUTESTHO U Ha [BaTta HOBW, He
cpewaHn o Toraea y Hac ,[llapanen® un
.HeyctaroseH."

Markov (2015, 2016) npasu xapak-
TepucTVka Ha CTpyKTypaTa Ha HOCHOTO
ornefasio Ha Kpasu, WOHULUM U Teneta oT
Bvnrapckoto pogoncko rosepo (BPT)
oTrnexgaHn B [pepbasikaHa W Tbpcu
Bpb3kaTa Ha YCTAHOBEHUTE W OMUCaHU
JepMaToTMnoBe C M/ieyHaTa UM NPoayk-
TMBHOCT. Hai-B1coka mneyHa npoaykTuBs-
HOCT MokKasanu XWBOTHUTE C AepMaTtoTun
.Knac* 34,61% cnepggaHun OT gepmaTtoTun
.KopoHa“ 26,63% un gepmatunn ,Komoun*
26,63%, a Cc Hai-HWCka Tes3u, nokasanu
aepmarotun  ,3bpHO“. TlofobHM ca U
pesyntatute 3a nNpu3Haka Mac/ieHoCT.

Markov et al. (2018) npegnoxuniu
TPUMEPHM MOLENN Ha CTpyKTypata Ha
HOCHOTO Or/fiegaso npv roeega, kato pas-
Kpuam metoauTe Ha undpoBo mMogenvpa-
He 1 06paboTka Ha BU3YasIHOTO CbAbpXa-
HMe Ha penea Ha pgepmaTornudga
[cHnvkaTta/ B MopdonornsaTa,  4pes
npoaykra ,Blender*.

Markov (2019) aHanm3upa gepma-
TOrMUOHN  n306paxeHMss Ha HOCHOTO
ornefasnio Ha 46 MbXKU roBega OT Mopo-
pata A6epauH AHryc BbB epmn Ha
CeBepeH LeHTpasieH paiioH Ha Bbarapus
M yCTaHOBsBa, 4Ye B pes3yntaT Ha Boge-
HaTa Ab/rY roOguHW, MPaBWIHO CeNekuns
C Tasu MHTpoAyuMpaHa B HallaTa cTpaHa
nopoga, He ce cpewa gepmaroTvn
,KOMOK" B pasnnyHuTe My pasHOBUAHOC-
Tn. MNogobHM pesynTtatu Npu Tasu nopoga
ca ycTaHoBeHM OT TpodMMeHKO n
BuHnuyk B YkpaiHa npe3 1987 roguHa.
Hail-uecto HabGrnogaBaHuss gepmaroTvn
npu wuscneggaHute Teneta e ,[bpBo-—
KnoHka 45,6%, cnegBaH OT AepmaTtoTun
LKnac* 21,75, ,“Kopona“ 17,5% wn ,3bpH0"
15,26.5%. C Halii-gobpu pacTexHn cnoco-
BGHOCTM Ca MbXKWUTE roBefa Mnokassally
pepmartotun ,JbpBO-KIOHKA®, a Ha BTOpa
nosvuuss ca roeegara oOT [epmaroTun
~Knac*.
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(6.89%), "Parallel" (4.54%) and
"Unspecified" (2.27%). The rpebeHoB
coop of all dermatotypes was calculated,
including the two new ones, which had not
been found in Bulgaria until then "Parallel"
and "Unspecified".

Markov (2015, 2016) characterized
the structure of the nasolabial plate of
cows, heifers and calves from Bulgarian
Rhodope cattle (BRC) raised at the Fore-
Balkan and looked for the connection of
the established and described
dermatotypes with their milk productivity.
The highest milk productivity was found
by the animals with dermatotype "Class"
(34.61%) followed by "Crown" (26.63%)
and "Combi" (26.63%), while the lowest in
"Grain". The results for the milk yield were
similar.

Markov et al. (2018) proposed
three-dimensional models of the structure
of the nasolabial plate in cattle, revealing
the methods of digital modeling and
processing of the visual content of the
relief of the dermatoglyph /the photo/ in
morphology, using the product "Blender".

Markov (2019) analyzed dermato-
glyphic images on the nasolabial plate of
46 male cattle of Aberdeen Angus breed
in farms in the North-Central region of
Bulgaria. According to his studies, the
dermatotype "Combi" in its various
varieties was not found as a result of the
proper selection for many years with this
introduced breed.

Similar results for this breed were found
by Trofimenko and Vinichuk in Ukraine in
1987. The most frequently observed
dermatotype in the examined calves wass
“Tree-branch”  (45.6%), followed by
dermatotype "Class" (21.75), "Crown"
(17.5%) and "Grain" (15.26.5%). The best
growth abilities were found in the male
cattle with "Tree-branch" dermatotype,
and in second place were the cattle with
"Class" dermatotype.



N3BOAV

dPeHeTNYHUTE U3cneBaHUA ca 3Ha-
ynTesiHa TeopeTuyHa 6a3a 3a enureHe-
TUKaTa, OBSICHABALLM BBLNPOCU, HA KOUTO
He ca HamupaHu peLleHns U OTTOBOPMU.

deHeTkaTa U Aepmarorivdukara
Ha HOCHOTO ornegano npu rosejarta
npuBAMYa BHUMaHWETO Ha YYEeHUTE, KOUTO
uscnegsar cneunduyHUTe chbyeTaHus B
Jepmarotvna Ha pas/iMyHu nopoau wu
KopenaunoHHaTa Bpb3Ka Ha CTpoexa Ha
HOCHOTO Orfiefasio  CbC  CTOMaHCKM,
nosie3Hu, KONIMYECTBEHN NPU3HALM.

PaznuuHuTe nopoau ropesa nokas-
BaT cneumiuyHo 3a nopogara pasnoso-
XeHVe Ha enemeHTUTEe, KOUTO obpasysar
(beHOKOMIM/IEKCUTE HA HOCHOTO UM oOfJie-
Aano. NoBeyeTo Y/eHOBE Ha efHa JIMHUSA
B JajieHa nopoja vmart CXOAHU Aepma-
TOTUMOBE.

CHuMKaTa Ha HOCHOTO orfiegano
no3sosiAiBa fa Ce onpejenn nososara
NPUHaANEXHOCT Ha BCEKM NpeacTaBuTen.
TA e pasiyHa nNpu MbXKUTE N XEHCKUTE
XMBOTHU. Cpep 6uuuTe U KpasBuTe ce
cpewaT UHAMBMAM HOCeLW M NpusHaLm Ha
NPOTUBOMNOSIOXKHNA MO, TAX TN Knacudu-
uMpame u o3HayaBame, KaTo ,peMuUHN3N-
paHun 6uun” N ,MackyM3mpaHun kpasn®.

NpoeHTudmkaumata m  nacnotmsa-
umATa Ha rosejata no CTpykTypara Ha
AepmMaTornvgya Ha HOCHOTO ornegasno ce
u3nonssa M npunara C ycnex B
AscTtpanva, Erunet, Hana, NHOoHesus,

WpnaHans, Kutaii, Hoa 3enaHaus,
Pycus, YkpaliHa, AnoHus.
M3non3saHeTo Ha (QEHOTUMHOTO

pasHoo6pasve Ha Aepmatoraudga Ha Hoc-
HOTO Orfiefjasio B CefekuuaTa Ha roBego-
BBbACTBOTO € CBbP3aHO C NOBULIABAHE Ha
TOYHOCTTa Ha 0T6opa.

CONCLUSIONS

Phenetic research is a significant
theoretical basis for  epigenetics,
explaining questions to which no solutions
and answers have been found.

The phenetics and dermatoglyphics
of the nasolabial plate in cattle attract the
attention of scientists who study the
specific combinations in the dermatotype
of different breeds and the correlation of
the structure of the nasolabial plate with
economic, useful, quantitative features.

The different cattle breeds show a
breed-specific  arrangement of the
elements that form the phenocomplexes
of their nasolabial plate. Most members
of a line in a breed have similar
dermatotypes. T

The photo of the nasolabial plate
allows to determine the gender of each
representative. It is different in male and
female animals. Among bulls and cows
there are individuals with signs of the
opposite sex, we classify and label them
as "feminized bulls" and "masculinized
cows".

The identification and passporting
of cattle by the structure of the
dermatoglyph of the nasolabial plate is
used and applied successfully in
Australia, Egypt, India, Indonesia, Ireland,
China, New Zealand, Russia, Ukraine,
Japan.

The use of the phenotypic diversity
of the dermatoglyph of the nasolabial
plate in the selection of cattle breeding is
associated with increasing the accuracy of
the team.
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PE3IOME

MpoyuBaHeTo u3cneaBa edeKTuB-
HOCTTa Ha NeT YMUCTU JIMHUN KOKOLLKU W
neT ayTOCEKCUMHIOBU XMOPUAHN KOMOMWHa-
LK, NONYYEHN OT KPBCTOCBAHETO Ha Tesun
YuCTM NMHMM 3@ [ABe nocrefoBaTesiHu
roavHn. OcHOBHaTa Len Ha u3cnefsaHe-
TO e ja ce onpegennm XeTepo3nCHUSA
ed)ekT, MoslyyeH OT OCHOBHMTE MNPOAYK-
TMBHM KayecTBa Ha Xxmbpuanute, NoayyYeHn
OT KPbCTOCBAHETO HA YMCTU JIMHUWN KO-
KOLWKK. 3a Ta3u uen ce npocnegsasa npo-
OYKTUBHOCTTA Ha KOKOLLUKUTE HOCaykm OT
poauTenckute opMyu U ONUTHUTE TPynu
(ayTocekcuHroBu xmbpuan): TenecHo Ter-
No Ha Bb3pacT 1 1 4 meceua, Bb3pacT Ha
nosioBa 3psn0cCT (AeH); ANYHA NPOAYKTMB-
HOCT g0 6-meceua (180 gHeBHA) Bb3pacT;
CpegHo Terno Ha sainuarta (g); npexusse-
MocT (%). Ha 6a3aTta Ha nosiyyeHuTe CTOli-
HOCTW Ha u3cnefBaHuTe NpusHauu ce ums-
yncnsaBa xetepo3ncHus edekt (%). Xete-
PO3UCHUAT ePEKT BbPXY TENECHOTO TEr10
[0 Kpas Ha 4eTBbPTUSA Mecel, e noso-
XWUTENeH, npes Asarta eKCrnepuMeHTasTHU
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SUMMARY

The study examined the
performance of five pure line hens and
five new autosexing hybrid combinations
which were obtained from crossing these
pure lines over two consecutive years.
The main objective of the study is to
determine the heterosis effect obtained of
the main productive qualities of hybrids
from crossing pure lines of hens.

On this purpose, the performance of the
laying hens from the parental forms and
the  experimental  groups(autosexing
hybrids) were monitored: body weight at 1
and 4 months of age, age sexual maturity
(day); egg productivity to 6 month(180
day) of age; average egg weight (Q);
livability (%). On the basis of the obtained
values of these traits, the heterosis (%)
was calculated.

The heterosis effect of body weight by the
end of the 4™ month of age was various
and positive during the two experimental



nepvoga, kKato fgoctura CbOTBETHO
+26,13% n + 23,00% npu | n Il rpyna.
Hail-cunHo m3paseH nonoxuteneH xete-
po3nceH eqiekT BbpXy TErfoTo Ha fAiua
uma npu V rpyna + 8,9% un + 3,96%,
nocnegsaHo ot rpyna Il ¢ + 4,59% wu
+7,81% CbOTBETHO 3a fABeTe roguMHn Ha
uscnefBaHeTo. XubpuaHute rpynu umart
no-rosiiMa MpexuBsemMocT OT poauTen-
CKUTE JINHWU, C Hali-BMCOKMN CTOMHOCTM ca
Il rpyna (+ 6,38%), nocneasaHa ot | rpyna
(+ 6,33%) npe3 nbpBata roguHa Ha npo-
yuBaHe n + 5,84%, + 3,54% 3a | n IV rpy-
na npes BToparta rogyHa Ha U3cnefBaHeTo.

KntouoBu AyMN: KOKOLLIKM HOCaYKMN,
NINHW, ayTOCEKCUHT, LBAT Ha orepeHue,
SlYHa MPOJYKTMBHOCT, TEM10 Ha fAiuarta,
TeJsIeCHO Terso, XeTepo3unc

yBO/[,

Cb3gaBaHeTo Ha HOBU XMOPUAHU
KOMOMHaUMK B NTULEBBLACTBOTO € npouec, €
KOMTO Ce Lenn MakCMMaslHO M3nos3BaHe
Ha reHeTUYHUA NOTeHLMan Ha NopoauTe B
AALUEHOCHO, 06Wono3BaTeNHoO 1 6poii-
NlepHO HanpasneHue. ToBa Hanara nog-
ObpXaHETO U YCbBbPLIEHCTBAHETO Ha
JIHUATE C Orfej NoBuWABaHe TEHETUY-
HWUTE KayecTBa Ha pasn/IogHUs MaTepua.
Cb3aaBaHeTO Ha HOBM JIMHUM U KOMOU-
HauuMm B NTULEBBACTBOTO € MNOCTOSHHO
aBneHne. Bcaka dvpma, KOATO ucka ga
YCTOM Ha KOHKYpeHuusaTa Ha nasapa, ce
cbobpassBa C MNOCTOSAHHWUTE MNPOMEHU B
N3NCKBAHMATA Ha K/TMEHTUTE.

Cnopes Gorbacheva, (1986) e
Bb3MOXHO M3M0/I3BAHETO Ha MOPOAN OT
reHohoHZa Ha JafeHa cTpaHa B CbBpe-
MEHHOTO NMPOMMLLIEHO NTULEBBACTBO, Ka-
TO HOCUTE/IN Ha Pa3/INYHN LLEEHHW KayecTBa.

B npomMuwNeHoTo NTULEBBLACTBO
ce othopmmnxa aBa Buaa ANLEHOCHU XUO-
puay No UBAT Ha yepynkata — 6asupaHo
Ha aBe nopoau — ban JlerxopH ¢ 680 usATt
n PogaiinaHg ¢ kadsiB UBAT Ha 4yepyn-
kaTa. B rpynata gpyru aleHoCHU xubpu-
an (Kabakchiev et al., 2014), oTHacaT siiye-
HOCHU XMbpuaM noaydyeHn oT nopogute
Cwocekc, MnumyTtpok, PogalinaHg, noaxo-
OAlM 3a nonydyaBaHETO Ha ayTOCEeKCUH-
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periods, attaining +26.13% and +23.00%
in groups | and IlI, respectively.
Crossbreeding had the most pronounced
positive effect on egg production weight in
group V + 8.9% and + 3.96%, followed by
group Il with +4.59% and +7.81% for the
two years of the study, respectively.
Hybrid groups had a higher livability than
parental lines, with highest values in
group Il (+6.38%), followed by group |
(+6.33%) during the first study year and
+5.84%, +3.54% for group | and IV during
the second study year.

Key words: laying hens, lines,
autosexing, plumage colour, egg
production, egg weight, body weight,
heterosis

INTRODUCTION

The creation of new hybrid

combinations in poultry farming is aimed
at obtaining maximum profit from the
genetic potential of egg-laying, dual-
purpose and meat type breeds. This
necessitates the maintenance and
perfection of lines with respect to
improving the genetic traits of breeding
material. The creation of new lines and
combination in poultry farming is a
continuous process. Each company
should comply with constantly changing
demands of its clients in order to stay
competitive on the market.

The utilisation of breeds from
national gene pools in modern industrial
poultry farming is possible, as they carry
various valuable traits (Gorbacheva,
1986).

In industrial poultry farming, two
types of egg-laying hybrids are formed on
the basis of two breeds with respect to
eggshell colour: White Leghorn with white
eggshell and Rhode Island, with brown
eggshell. Egg-laying hybrids obtained
from Sussex and Plymouth Rock, Rhode
Island  (suitable for production of
autosexing hybrids) are in the group of
other egg-laying hybrids (Kabakchiev et



roBu xnépungun. PeHoTUNHO Te3n xmbpuam
MoraT ga 6baaT pasfenieHn Ha kadssw,
yepHu, cpebpucTu, KyKyBUYM, 4YepBeHO-
Kadhasu.

OcCBEH MNPOMULLIEHOTO MNPOUN3BOA-
CTBO, B CTpaHarta ce 3anasu ¥ pasnpo-
CTPaHEHOTO nNpeau TrOAUHW OTrnexaaHe
Ha nTyum B NnyHMA asop. Odopmuxa ce
[ABa BMAa notpebuTenu Ha pasnsofeH u
XnbpugeH matepuan, a npes nocnegHoTo
JeceTtunetve C pasBuTMeTo Ha 6uono-
TMYHOTO MPOM3BOACTBO Ce MosiBUXa U Ape6-
HW CTOMaHCTBA, KOWTO M3WUCKBAT CpefHO
Texka KOoKoLKa, ¢ fobpa HOCAMBOCT, Npu-
rofeHa 3a oTriexgaHe 1 Ha OTKPUTU Npo-
CTpaHcTBa. [locerawHara npakTuka y Hac
1 B Yyx6nHa, Nokassa ye HaW-noaxoasaLLu
nopoav n xnbpuam 3a Tesm cTonaHcTsea ca
cpefHo Texkute: Hioxemwup, MAnmyTpok
(MBnuyect n ban) n Cbecekc. Mpu ycno-
BMSAATA Ha Te3M CTOMaHCTBa Te Umart kana-
uuTeT fga cHacAaT go 250- 280 siiua (Lalev
et al.,, 2012). CblleBpeMEHHO Te cHacAT
Afua ¢ kaaB LBAT Ha YyepynkaTa, Tbpce-
Ha Ha nasapa (Kaliasheva et al., 2017).
3a 3a0BONsABaHE Ha 3acWIeHOTO Tbpce-
He Ha XXeHCKU NMTuuM 3a Tesn CTonaHcTea
€ Ha/I0XKUTESTHO CeKcupaHe B NbpBUA [eH,
KaTo nona Moxe fJa ce onpegenu no
LBeTa Ha onepeHneTo. ToBa Ha/l0Xu npes
nocnegHuTe TrOAMHWM fJa Cce noAdbpxa
6orat reHohoHg 3a MPOM3BOACTBO Ha
06LL0MoN3BaTeNHN KOKOLLKM HOCAaykm 3a
610N10rMYHO NPOUN3BOACTBO B Grohepmu.

OT gpyra cTpaHa Cb3gaBaHeTo Ha
HOBW /IMHUN N KOMOBMHAUWMM B NTULEBbBA-
CTBOTO € TMOCTOSAHHO fBfieHue. Bcska
dvpma, 3a fa e KOHKypeHTHa Ha nasapa
ce cbobpassiBa C NOCTOAHHUTE MPOMEHU
B M3NCKBaHMUATA Ha KnneHTuTe. OCBEH, Ye
NoAABbPXKAT U YCbBBbPLUEHCTBAT Ha/INYHK-
Te NIMHUW, HENPEKbCHATO Cb3Aasar 1 npo-
yuBaT HOBMW. CekcupaHeTo Ha nuneTara
Ha efHOAHEBHa Bb3pacT Npv M3Mnos3ea-
HeTO Ha flokyca S obsekyaBa 3Ha4YMTesTHO
paboTaTa 1 eheKTMBHOCTTa Ha NPOM3BOA-
cTBOTO. EAMH cekcatop 3a 8 yaca moxe
ha obpabotn 30000 nuneta npu rpeLuka
o1 0.1% (Belorechkov, 1990)

KpbcTocBaHeTo fAaBa Bb3MOXHOCT

53

al., 2014). Phenotypically, these hybrids
could be divided into brown, black, silver,
cuckoo, red-brown.

Apart industrial poultry farming, the
previously popular backyard rearing of
poultry is still practiced. Two types of
consumers of breeding and hybrid
material have been formed, and during
the last decade with the development of
organic poultry farming, small farms
requiring medium-size chickens with good
egg production, adapted to outdoor
rearing have appeared.

The existing national and foreign practice
has shown that the most appropriate
breeds and hybrids for these farms are
medium-sized New Hampshire, White and
Barred Plymouth Rock and Sussex.
Under the conditions of these farms, they
lay about 250-280 eggs (Lalev et al.,
2012). At the same time they produce
brown eggs, sought at retail markets
(Kaliasheva et al., 2017). To satisfy
increasing demands of female birds fro
these farms, sexing at the first post hatch
day is necessary with sex determination
by plumage colour. Therefore, the need of
maintaining a diverse genetic fund for
production of dual-purpose layers for
organic poultry farming has emerged
during the last years.

The creation of new lines and
combination in poultry farming is a
constant phenomenon. Each company
should comply with constantly changing
demands of its clients in order to stay
competitive on the market. Apart
maintaining and improving existing lines,
new ones are constantly created and
investigated. Sexing of day-old chicks by
means of the S locus has substantially
alleviated the work and production
efficacy. One operator could evaluate
30,000 chicks per hour with inaccuracy of
0.1% (Belorechkov, 1990)

Crossing allows for combination of



Ja ce cbyeTadaT LEeHHUTe KayecTBa Ha
POAUTENICKUTE JIMHUN B THAXHOTO MOTOM-
cTBO. OCHOBHAaTa LeN Ha KPbCTOCBAHETO
B NTMUEBBLACTBOTO €, Ja ce nosyyar
KPBCTOCKM, KOWUTO MPEBBL3XOXKAAT MO Ka-
yecTBa mM3xogHuTe chopmu. Mpu KpbCTOC-
BaHETO Ce [MposiBABa XETepO3UCHUS
edhekT, KONTO ce uspassisa B NOBMLLABAHE
Ha MPOAYKTMBHOCTTA, XXM3HEHOCTTa npu
KPBbCTOCKMTE OT NMbPBO MOKOMEHME, KaTO
Ce KOMOMHMpAT pas/INyHN LLEHHN XapakTe-
PUCTVKM Ha KPbCTOCBAHUTE  W3XOAHWU
nnHnn (Szwaczkowski et al., 2003). Ype3s
KPBbCTOCBAHE Ha YUCTW JIMHUUA OBUKHOBE-
HO ce uenn noslydyaBaHeTo Ha NoKoJsieHne,
Xapakrepusmpallo ce ¢ no-gobpu Npoayk-
TUBHU XxapakTepuctukm (Saadey et al.,
2008; Hristakieva et al., 2014; Lalev et al.,
2014; Amin, 2015; Soliman et al., 2016).
O6ekTMBHa MpeLeHKa 3a LLEeHHOCT-
Ta Ha pgageHa nopoga M MSCTOTO W B
reHeTuyHaTa KOMOMHaUMA Ce OCbLLECTBSA-
Ba Ha OCHOBATa Ha AuanefniHn KpbCTocBa-
HWS, NPU KOUTO Ce NposiBSiBa XeTepo3nceH
egpekT (Hanafi and Iraqgi 2001; Siwendu et
al., 2012). B nTMueBbACTBOTO CE U3MNOSI-
3BaT AuanesniHn KpbCTocBaHusA, 3a ga ce
YyCTaHOBW LUMpOKaTa reHeTnyHa KomouHa-
Uus, KOATO MOXe Ja ce u3nosn3sa 3a
OCHOBa 3a Cb3faBaHe Ha HOBU Mopoau
WIW JIMHUM W fga Cce YCTaHOBAT no-
pobpute kpbctockn (Aly et al., 2005;
Khalil et al., 2018, Keambou et al., 2010).
OT TeopeTuyHa rnegHa Touka xeTe-
po3ncbT e obpaTHONPOMOpUUOHAIEH Ha
CTeneHTa Ha reHeTUYHO CXOLCTBO Mexay
poAUTENICKUTE NINHMX 1N NPaBONPONOPLMO-
HasIeH Ha cTeneHTa Ha XeTepo3uroTHOCT
Ha kpbcTOCKMTE. TOlW € pesyntar oT
HeaaWTUBHU reHeTNYHN edoekTn. Moxe ga
OoTpassiBa crneymduyHa mam obuwa cno-
COBHOCT 3a KOMOWHMpaHe W He e no-
CTOSIHEH MOpaan PeEKOMOUHaLMs. XeTepo-
3UCHT Ce BNUsie OT MaunHuTe edekTw.
OO6VKHOBEHHO XETEPO3UCHT € MNO-ToMAM
3a Bb3MNpPOM3BOAMTENHM MPU3HALM, OTKO/I-
KOTO 3a pacTtexHu cnocobHocTn. Khawaja
and Khan (2013) oTunTtaT no-BMCOKa HOC-
JIMBOCT, NO-BMCOKa Maca Ha faiuaTa v no-
HMCKa CMBPTHOCT NPU KPBHCTOCKM CNPSMO
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valuable traits of original lines in their
offspring. The main purpose of cross-
breeding in poultry farming is producing
crosses with traits superior to these of
original lines.

During crossbreeding, the heterosis effect
is manifested, expressed in increased
productivity and livability in F1 crosses by
combining different valuable traits of
original lines (Szwaczkowski et al., 2003).

In general, crosshreeding of pure lines is
aimed at obtaining offspring with better
production traits (Saadey et al., 2008;
Hristakieva et al., 2014; Lalev et al., 2014;
Amin, 2015; Soliman et al., 2016).

Objective evaluation of value of a
breed and its place in the genetic
schedule is done on the basis of diallel
crossings to exhibit the heterosis effect
(Hanafi and Iragi 2001, Siwendu et al.,
2012).

Diallel crossing in poultry farming is used
to evaluate the broad genetic combination
that could be used as a basis for creating
new breeds or lines and to determine
better crosses (Aly et al., 2005, Khalil et
al., 2018, Keambou et al., 2010).

Theoretically, the heterosis is
inversely proportional to the extent of
genetic similarity between parental lines
and directly proportional to heterozygocity
of crosses.

It results from non-additive genetic effects
and could reflect a specific or general
ability for combination and is not constant
due to recombination. Heterosis is
influenced by maternal effects.

Usually it is greater for reproduction traits
than for growth performance, a higher egg
production, higher egg weight and lower
mortality is detected in crosses compared
to pure lines Khawaja and Khan (2013).



ynctn nmHun. Abou EI-Ghar and Abdou,
(2004) n Saadey (2008) CcbLLO NOTBBLPX-
JaBaTt Mo-BMCOK XeTepo3nceH ediekT 3a
npu3HauM CBbp3aHW C AiivHaTa Npoayk-
TUBHOCT.

EOvH OT npuopuTeTUTe Ha Cekuums
.Cenekums, nonyiauMoHHa reHeTMka Wu
TEXHOMOMMM Ha MNTMUM 1 3aiun” e
nogabpXaHe Ha NIMHMM U Nopoaun OT TO3M
TUN C LUEeN M3nMTBaHe Ha KOMOMHaTMBHaTa
CMOCOBHOCT NpW Cb3gaBaHe Ha xubpuau
B T. 4 ayTOCEKCWHIOBM.

OcHoBHaTa uen Ha paspaboTkarta e
M3NUMTBaHe Ha 5 YNCTWU IMHUKM OT Hauumo-
Ha/IHWSA TeHOPOHA U 5 HOBU ayTOCEKCUH-
roBM XMOpMAM KOKOKOLLKW OT 06Lonos-
3BaTesIHO Hanpas/ieHne no UBAT Ha one-
peHve nogxogsm 3a 61MoOrMYHO NPOmn3-
BOACTBO. 3a nocTuraHe Ha Ta3u Len ca
NoCcTaBEHW ClIeQHUTE 3a4auun:

1. Mpoy4BaHe Ha OCHOBHW NPOAYKTUBHM
npu3HauUM Ha U3XOAHUTE IMHUK U NOyYe-
HUTE XMBPMAM NO LUBAT HAa ONEPEHMETO.

2. OnpepensiHe Ha XeTepo3nCHUS edekT,
Nosly4yeH Npu KpbCTOCBAHETO.

MATEPWNAN N METO4WA

Mpoy4yBaHeTo npeacTasnsiBa u3scne-
JoBartesickata paboTa no cb3gasaHe neT
HOBM ayTOCEKCUHIOBM XUOPUOHN KOMOK-
HauMm No UBAT Ha OnepeHneTo oT obLo-
non3BaTesiHo HanpaB/ieHMEe, C Bb3MOX-
HOCT 3a W3MoM3BaHe Mpu 6GMOIOTMYHOTO
Npon3BOACTBO. TOBa BK/IHOYBA Bb3MNPOU3-
BOACTBO Ha MeTTe POAUTENCKN JIMHWUW:
NuHna NHG  (Hioxemnwup), JluHua E
(MBnuect MnumyTpok), InHna Ss (Cbeekc),
JNinima P (NG x Rod Rhode Island), /lnHusa
| (BanHeBepAep) yyacTealm B ekcrnepu-
MeHTa. MonydyeHn n odopmeHn ca net
€KCMEePUMEHTA/THU TPYNX KOKOLLUKM Hocau-
K/, MOJly4EHW MO CXeEMa CbC C/EAHOTO
OonepeHne Ha efHOAHEBHA Bb3pacT, Bb3
OCHOBA Ha KOEeTO Ce U3BbpLUBA CEKCUpaHe
no nos:

I. ¢MHUA P X 2IMHUA E - Mbxkute
YyepHu ¢ 6ana ToYKa Ha rnaearta u CBeTbJl
KOpPEeM KaTo eJHOAHEBHU, XXEHCKUTE YEPHW

II. ¢nuHNa NHG X ¢ avHua E -
MBXKUTE YepHM € Bsna ToYKa Ha rnaeara,
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Greater heterosis effect for traits
associated to egg production is also
confirmed by Abou EI-Ghar and Abdou,
(2004) and Saadey (2008).

One of priorities of the Selection,
Population genetics and Technologies of
poultry and rabbits unit is maintenance of
lines and breeds from this type aimed at
testing the combination potential for
creation of hybrids, including autosexing
hybrids.

The main purpose of the study was
to test 5 pure lines from the national
genetic fund and 5 new autosexing dual-
purpose layer hybrids by the feathering
colour, through fulfillment of the following
tasks:

1. Investigation of primary productive
traits of original lines and by the
feathering colour autosexing hybrids.

2. Evaluation of the heterosis effect from
crossbreeding.

MATERIAL AND METHODS

The study presents the research
from creation of five new feathering
autosexing dual-purpose hybrids suitable
for free-range farming.

It included reproduction of the five
parental lines: Line NHG (New Hampshire
G), Line E (Barred Plymouth Rock), Line
Ss (Sussex), Line P (NG x Red Rhode
Island) Line | (Barnevelder) participating
in the experiment.

Five experimental groups of layer hens
were formed as a result of mating
schedule with the following autosexing
feathering pattern at 1 day of age:

I. ¢ Line P X ¢ Line E — day-old
males are black with white spot on the
head and light belly, females are black

Il. ¢ Line NHG X ¢ Line E - males
are black with white spot on the head,



XEHCKMTE YepHU

ll. ¢nMHna P X ¢ JiMHUA Ss
MBXKATE C XBAT NyX, & XEHCKUTe ca
yepBeHO- KasiB nyx

IV. ¢MHMA NHG X <¢/IMHUA Ss
MBXKATE C XBAT NyX, & XEHCKUTe ca
yepBeH nyx

V. ¢ NMMHNA | X 2UHUA E - XXeHCKn
YepHU, MBXKUTE YepHU ¢ 6sna Touka Ha
rnasara u nosiydyeHuTe neT HOBWU ayTOCEK-
cuHrosute hopmMu No nNprueTaTa cxema.

Munetata OT U3XOAHUTE JIMHUN U
Te3n OT eKcnepuMeHTasTHuTe KoMbuHaLmm
ca MHKyOupaHu 1 N3/IoNeHn egHOBPEMEH-
HO (M. toHU-tonn 2016 n 2017). HacTtaHe-
HK ca no 100 6pos egHOAHEBHW NuneTa,
MapkmpaHu 1 NpodnNakTUYHO TPETUPaHW.
OTrnexgaHeTo 6elle rpynoso MofoBoO,
BbpXy Ab/I6OKA HeCMeHsieMa noctens ot
AbpBeHu cTbprotTuHu - indoor-floor system.
Mpn BNu3aHe B OCHOBHO CcTago Ha 16
cefMNYHa Bb3pacT ca HacTaHeHu B Mo 3
CeneKUMOHHN rHe3ga no 25 6p. Hocauvkun un
[Ba neTena npu He noseue oT 7m° npu
CBET/IMHEH AeH 14 h ¢ nocTosiHEH AOCTbN
(ad libitum) po komM6uHMpaH ypax wn
BoJa. XpaHeHeTo ce Wu3BbpLUBALLE CbC
cTaHJapTHU CMECKM CrpsiMo KaTteropusTa
M Bb3pacTra Ha ntuyuTte. 3a uenta
cnepBavikmu MeTOANYECKUTE WU3NCKBAHMSA
3a OUeHKa MpPOAYKTUBHOCTTA Ha NTuuuTe
Ca KOHTPO/IMpPaHU W OLEHEHW cnepHute
NPOAYKTUBHU NpU3HAUM Ha KOKOLUKWUTE
HOCauku OT poauTenckute YopmMu 1 nNosy-
YeHuUTe OMUTHU TPYnM — ayTOCEKCUHIOBU
Xnepuan:

1. >)KuBa maca - onpegeneHa, ypes
WHOVBUAYASTHO NPETersisitHe ¢ TEXHUYECKN
BE3HM C TOYHOCT A0 5 g (Ha egomeceyHa
Bb3pacT U Ha YeTUPU MeceyHa Bb3pacT).

2. Bb3pacTt Ha nososa 3pAnocT B
OHW n3uncneHa npu gocturaHe Ha 50 %
HOC/IMBOCT 3a BCSKa rpyna.

3. HocnmeocT (6p) - onpegeneHa
rpynoBo, Ha HayasiHa U cpefHa Hocayka
no 6posi Ha cHeceHuTe siila npes siue-
HocHUs neprog Ao 180 cegmmnyHa Bb3pacT.

4. CpepgHa maca Ha sihuarta (g)-
onpefeneHa ypes MHAMBUAYaSTHO NpeTer-
NIFHEe Ha CHeceHuTe 3a [JeHsA 4qliua oT

c
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females are black

lll. ¢ Line P X ¢ Line Ss - males
have yellow down, females: red-brown
down

IV. ¢ Line NHG X ¢ Line Ss -
males have yellow down, females: red
down

V. ¢ Linel X ¢ Line E — females
are black, males are black with white spot
on the head

Chickens from original lines and
experimental combinations were
incubated and hatched at the same time
(June-July 2016 and 2017). There were
housed in groups of 100 day-old chicks,
marked and vaccinated. Chicken groups
were reared on a deep permanent litter
from wooden shavings: indoor-floor system.

Upon introduction in the main flock at 16
weeks of age, they were housed in 3
selection nests with 25 hens and 2
roosters, area of up to 7 m?, daylight of 14
h, with constant access to compound feed
and water.

Standard compound feed was used
according to birds’ age and category. To
this end, following the methodical guide-
lines for evaluation of birds’ productive
performance, the following production
traits of layers from parental forms and
experimental groups of autosexing
hybrids were evaluated:

1. Live weight — determined by
individual weighing with technical balance
with precision of u 5 g, at 1 and 4 months
of age

2. Age of sexual maturity in days
calculated at attaining 50 % production for
each group.

3. Egg production — determined by
groups on hen-day and hen-housed basis
by number of eggs over the egg laying
period up to 180 weeks of age

4. Average egg weight
determined by individual weighing of daily
egg production per groups at 2-week



BCSAIKa rpyna Ha BCeku [Be ceMuLmn Mex-
ay 26-ta n 44-ta cegMmnyHa Bb3pacT C
Be3Ha c To4yHocT go 0.1g.

5. MpexussiemocT (%) u3lumcneHa
KaTo CbOTHOLUEHUE Mexay 6pos NTULM Ha
onpefesnieHa Bb3pacT U 6pos Ha u3io-
nexHvTe nuneta (%)

XeTepo3ncHuAT ediekT e onpege-
neH no dopmynara Ha Fairfull (1990):
H%= [Fl'(P1+P2)/2] / [(P1+P2)/2] X 100,
Kbaeto, H%- xetepo3uc(%)
F1 - cpegHuTe CTOMHOCTW Ha Mokasare-
JITe Ha KPbCTOCKUTE
P1, - cpefHWTe CTOMHOCTU Ha nokasare-
JIMTe Ha U3XOLHUTE JIMHUK

O6paboTkaTa Ha AaHHUTE € M3Bbp-
weHa Ha Excel 2003- ANOVA cbce cTtatuc-
Tuyecku npouenypu: Descriptive Statistics
n F-Test Two-Sample for Variances
(Zhelyazkov and Tsvetanova, 2002).

PE3SYNTATU N OBCbXOAHE

B Tabnuua 1 ca oTpaseHu CTOW-
HOCTWUTE Ha MPOAYKTMBHWTE MokasaTenu
Ha YNCTUTE JIMHUN U XMOPUAHUTE KOMOU-
Hauum npes nbpBaTa rofMHa Ha npoy4sa-
HeTo. Ha efHOMeceuyHa Bb3pacT OoTuuTa-
Me MOo-BMCOKa XuBa maca Ha ntuuute ot
NnHna |. Te pocturar 211.9g xuBa maca
(p<0.001), cnegBaHu OT fMHUA E, Kouto
pocturat 208.3 g, nimHma P ¢ 177 g
jokaro ntuymte oT NuHuA Ss ca 170,3g.
B wuscnegsaHe Ha (Oblakova, 2015)
Xunarta Maca Ha nunetarta oT JIuHua E Ha
8 n 18cegmmyHa Bb3pacT, LOCTOBEPHO
npesb3xoxaa MMHnA NHG n nmHmna Ss ot
06Lonon3BaTesIHoO HanpaseHue.

Ha ueTupuM MeceuyHa BB3pacT C
Hali-BMCOKa XMBa Maca ca MTuuute oT
nmHuA | - 1866 g, cnegBaHa OT JIMHUA
NHG, a ¢ Haii-HucKa ca NTUUUTE OT NINHNS
P - 1226 g npu p<0.001.
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intervals between 26 and 44 weeks of
age, with precision of 0.1 g

5. Livability (%) calculated as ratio
between the number of birds at a
specified age and the number of
hatchlings (%)

The heterosis effect was calculated
according to the formula Fairfull (1990):
H%= [Fl'(P1+P2)/2] / [(P1+P2)/2] X 100,
where: H% — heterosis (%)

F1- average values of traits of crosses
P., — average values of traits of original
lines

Data were processed with Excel
2003-ANOVA using the Descriptive
Statistics and F-Test Two-Sample for
Variances procedures (Zhelyazkov and
Tsvetanova, 2002).

RESULTS AND DISCUSSION
Table 1 shown the productive traits
of pure lines and hybrid combinations
during the first year of the study. At one
month of age, higher live weight was

detected in birds from Line |. They
attained a live weight of 211.9 ¢
(p<0.001), followed by line E, which

attained 208.3 g, line P with 177 g,
whereas birds from Line Ss had a live
weight of 170.3 g. In another study
(Oblakova, 2015) the live weight of
chickens from Line E at 8 and 18 weeks
of age exceeded statistically significantly
those of dual-purpose Line NG and Line
Ss.

At 4 months of age, the highest live
weight was that of the original Line | -
1866 g, followed by Line NHG, whereas
the lowest average weight was found out
in Line P - 1226 g (p<0.001).



Tabnuua 1. NpoAyKTMBHM NoKasaTeim Ha YNCTUTE SIMHUU U XMOpnaHNTE KOMOMHaLMKM Npe3 NbpBaTa rognHa
Table 1. Production traits of pure lines and hybrid combinations during the first year

Traits Pure lines Cross
Mokasaren Ynetu nuHmum KpbcTocku
Line E Line P Line Ss Line | Line NHG | group 1l group 11l group IVgroup V group
NvHna E NnHuna P NnHuna Ss NnHug | NuHnsa | rpyna Il rpyna Il rpyna IV rpyna V rpyna
NHG Ps XE® NHG o XE ¢ Po xSs¢ NHG o xSs ¢ le¢ XE®¢
Body weight(g)
XKusa maca(r)
208,3%5,6 177+4 170,3+4,8 211,9+5,8 | 175,83+3,8 176,83+4,6 208,5+,2 160+1,9 166+1,8 228,647
1 month of age | . geuy gur 2:4% gk G R e L I e DR I WA
1 mecey,
4 month of 1505+4,8 1226+3,13 1454+6,6 1866+4,4 1558+2,4 1483+2,2 1569+5,8 141245 1336+4,9 1938+2,9
age Skl B0 Sl I il AV il IS T il H Sl 4:5%*x 1:2%%* 1 3¥FLo4xx | 2:ZrwrD frxk 3:5%xx 4:5%xx
4 meceua
Age sexual 165+0,5 169+0,1 170+0,1 18940,1 167+1,15 166,3+3,4 165,55 17442 175,645 154+2,08
maturity (day) 1:4%* 2:4%* 3:4** 4:5%* 1:5%* 2:5%* 3:5% 4:5%*
Bb3pacT Ha
npoHacsiHe
(aHw)
Average egg 58,25+0,72 58,41+1 51,2+0,84 56,47+0,73 | 58,85+0,79 60,07+1,04 60,84+0,85 | 57,32+0,62 53,5+0,87 62,47+0,68
weight (g) 1:3** 2:3** 3:4rrH3 Hrkx 1:4xx* 2:4xx* 3:5%xx 4:5%xx
CpegHa maca
anua (r)
Egg production | 142,42+2,5 | 121,41+1,69 | 125,69+0,67 86,7+0,1 109,5+7,8 125,88+3,9 124,12+2,9 | 117,24+4 | 105,69+0,67 | 79,59+6,2
for 180 days 1:4* 2:4* 3:4* 1:4%+];5rxx 2:4x%Q; Grxx 3:5%xx 4:5%xx
Anuna
NPOAYKTUBHOCT
3a 1804Hu
Livability(%) 97,5%2,5 80,55+2,7 100 83,33 85,55+7,2 94,66+3,2 97,36%1,9 92,3+4,2 94,2+3,1 88,57+5,1
Mpexussaemoct
%

C 1,2,3,4,5 ca 0603Ha4eHn nuHunTe E,P,Ss,|,NHG p<0,05*p<0,01**p<0,001***
With 1,2,3,4,5 are indicated lines E,P,Ss,|,NHG p<0,05*p<0,01**p<O 001***
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B Tabnmua 1 ca oTpaseHun u
pe3ynraTute OT XMBaTa Maca Ha xubpua-
HuTe rpynu. Habnwogasame, ye xnopunau-
Te oT V rpyna (YepHO onepeHne) Ha Nbp-
BWUA eTan OT u3c/eBaHeTo, Npe3 nbpaus
Mecel, ca Hai-Texku 228.6g, cregBaHu
ot Il rpyna (4epHo onepeHne) 208.5g, |
rpyna (4epHo onepeHue) - 176.83g, IV
rpyna (4epseHo onepexue) 166g, Il rpyna
(yepBeHo onepeHne) 160g npu p<0.001.

Ha 4-meceyHa Bb3pacT ce 3anas-
BaT CbliMTe TeHAEeHUUN B TEer/I0BHOTO
pasBuTMe Ha xmbpuaute. [lo-BucokaTa
XmBa maca - 1938 g Ha xubpuaute ot V
rpyna BeposTHO e pe3ynTtar OT B/UsHUe-
TO Ha JIMHUA |, KOATO ce M3nosi3Ba Karo
6awmHa opma, Kato pasimkuTe € ocTa-
HanuTe rpynu ca CTaTUCTMYECK/ [OKasa-
HW. lMonyyeHuTe pesyntaTuTe nokassart
pas3nnuua B TENECHOTO TEersio Mexay pas-
NNYHUTE TPYNn, KOETO € B CbOTBETCTBUE C
Te3n Ha Yakubu et al. (2009) kowTo ycTa-
HOBSIBa 3HauuUTesIHW Bapuvauun B Tesnec-
HOTO Tersio mMexay ABa reHotuna 6pori-
nepwu, cboTBeTHO 1124,22g n 1288,89g. B
cBoeTo m3cnepnsaHe Jatoi et al., (2014),
cbobWwasar 3a Bapuauuss B TeNIecHOTO
Ters10 Npu KPbCTOCKN B CPaBHEHWE C YUC-
TMTE NUHMW. Tlpn gocTuraHe Ha nosiosa
3pANOCT KpbCTOCKUTE Texart 1686,18g, a
ynctute nHnn 1680,769.

MpocnepsaBaikn npusHaka Bb3pacTt
Ha MnpoHacsHe oTyMTame, 4Ye Hai-paHo
npoHacat Ha 165.5 gHeBHa Bb3pacT NTu-
umTe oT nuHua E, cnepBaHa OT NUHWUK
NHG Ha 167 gHeBHa Bb3pacT, NuHuA P
Ha 169 gHeBHa Bb3pacT AHW, JIMHUA SS
Hal70 gHeBHa BbB3PACT, KaTO pPasNKUTe
ca gokasaHu npu p<0.01. Hai-kbCHO Ha
189 gHeBHa Bb3pacT nNpoHacs e fimHuA .
[aHHuTe OT u3cnefBaHeTo He cbBnajar c
pesyntatute OT npoy4ysBaHe Ha Lalev et
al., (2012), 3a oueHKa Ha NPOAYKTUBHUTE
rnokasaTenu Ha SIMHUN KOKOLLKW OT Haumo-
Ha/IHWA reHOOoHA, KbAETO n3cnensaHuTe
NIMHAX N NPOHACAT NO-KbCHO, CbOTBETHO
JmHna E-180, nuHua NHG-182, nuHua Ss -
202 gHeBHa Bb3pacT.

Mpn xmbpmante Ha 154 pHeBHa
Bb3pacT MpoHacAT nrtuuute ot V rpyna,
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Table 1 shows also the live weight
of hybrid groups. Hybrids from group V
(black feathering) were the heaviest on
the first stage of the study: 228.6 g,
followed by Group Il (black feathering)
208.5 g, Group | (black feathering) -
176.83 g, Group IV (red) 166 g and Group
Il with red-brown down — 160 g at
p<0.001.

The same trends in the
development of hybrids were preserved
on 4 months of age. The highest live
weight of Group V hybrids - 1938 g was
probably a result from the influence of
Line I, which is used as paternal form,
with significant differences vs the other
groups. The results showed differences in
live weight among groups in line with

findings  Yakubu et al, (2009)
demonstrating substantial variations in the
live weight between two broiler

genotypes, 1124.22 g and 1288.89 ¢
respectively.

Another study of Jatoi et al., (2014)
reported variations in live weight of
crosses compared to pure lines. At sexual
maturity, the weight of crosses was
1686.18 g vs 1680.76 g for pure lines.

With respect to age of sexual
maturity, it occurred at the earliest (165.5
days) in birds of line E followed by line
NHG at 167 days, Line P — 169 days of
age, Line Ss at 170 days (p<0.01).

The latest onset of sexual maturity was
observed for Line I.

Data were in line with results of Lalev et
al. (2012) for evaluation of productive
traits of layers from the national gene pool
where studied lines began laying at a later
age — Line E at 180 days, Line NHG —
182 days, Line Ss - 202 days of age.

Among hybrids, those from Group
V began laying at 154 days of age due to



KOeTO Ce [Ab/KM Ha MNO-UHTEH3UBHUSA
pacTex, C no-6bp30 06O pa3BuTME Ha
opraHu3sma, C KOeTo ce Xapakrepusupar
nTMuMTe npes uAn0TO npoyysaHe. Haii-
KbCHO B npoy4yBaHeTo npoHacsa IV rpyna,
Ha 175.6 gHeBHa Bb3pacT (p<0.01).

CpaBHsiBalikv neTTe rpynu ayTocek-
CVHIOBM XMbpuam, Moxe Aa TBbPAMM, ye
Mo-rofIiMo BNIUSIHWE BBPXY KPBCTOCKUTE
okasBa maiiuMHata nuHusa E. B nposege-
HOTO MpoyyBaHe NTUUUTE OT U3Xo4Ha Nu-
Hua E ca Hali-CKkopo3pesim 1 BbB BCUYKK
rpynu, B KOUTO TS yyacTBa Kato MainumHa
NINHKUA I rpyna (Pox E¢), Il rpyna
(NHGsXE¢) n V-rpyna(l ¢X E ¢) 1 Tpute
rpynun C 4YepeH UBAT Ha onepeHueTo,ce
Xapaktepusumpar ¢ nNo-paHHO npoHacsiHe B
CpaBHEHWe C oCTaHa/InTe rpynu.

Mpu3HakbT cpegHata Maca Ha
AfuaTa OT YACTUTE SIMHWM € C Hali-BUCOKU
CTOMHOCTM Mpu nTuunte oT NnHua NHG
58,8509, Kato OOCTOBEPHO MPEBBL3XOXAAT
Tesn ot nuHuA Ss ¢ 51.20g npu p<0.001.
OcTtaHanute TpU NNUHUK 3aemart MeXAuH-
HO MOJIOXEeHWe Mexay fABeTe NUHUKM —
mHua P ¢ 58.41 g, nnHna E ¢ 58.25¢,
NMHKUA | ¢ 56.47 g, KaTo pas/iMkute Mmexay
TAX Ca CTATUCTUYECKN HefoKa3aHu.

OT xmbpugHUTe KOMOWHaUUKU Hali-
BMCOKa Maca Ha fiiuara umat ntuuuTe ot
V-rpyna (I ¢X E ¢) C 4YepeH UBAT C
62,479, cnegsaHu ot ntuumte ot Il rpyna
(NHGsXE¢) C uepeH upsT ¢ 60,84g; |
rpyna (Psx E<¢) YepeH uBat ¢ 60,07g; llI
rpyna (Psx Ss¢) 4epBeHO onepeHve C
57,32g. Mtuyute ot IV rpyna (NHGsX
Ss¢) yuepBEHO onepeHne umaT Hali-H1cKa
Maca Ha sihyata 53,3g. 3a no-Bucoka
Maca Ha fifuaTa Ha KpbCTOCKU B CpaBHe-
H/e C YUCTM JIMHUU KOKOLLIKM CbobLuasaT u
Khawaja and Khan (2013) B cBOM
npoyyBaHus.

Bbpxy HOCNMBOCTTA HA KOKOLUKUTE
B/IUSAHWE OKa3BaT MHOro caktopwu, mnpe-
OMMHO reHeTnuyHu (Gerzilov et al., 2012).
OtuyeTteHata cpegHa HocnusocT 3a 180
OHW NpW NpoyyYBaHUTE MTULKM rMoKas3Ba
3HauuTesNIHO pasnunune. Hali-Bucoka cpej-
Ha HOC/MIMBOCT € OTYeTeHa MpPu KOKOLLKUTE
OT nivHuA E- 142,42 6pos fiiua, crneaBaHn
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more intense growth with more rapid
development, specific for birds during the
entire study. The highest age at sexual
maturity was established for Group IV -
175.6 days of age (p<0.01).

The comparison of the five groups
of autosexing hybrids allowed affirming
that the maternal line E had the highest
effect on crosses. In the study, sexual
maturity occurred at the earliest in birds
from the original Line E, so all hybrid
groups where it was used as maternal line -
Group | (P¢ x E¢), Group Il (NHG s x E?)
and Group V (I ¢ x E ¢): all three with
black feathering, were outlined with earlier
onset of lay compared to the other
groups.

The average egg weight in pure
lines was the highest in Line NHG — 58.85
g, with statistically significant differences
vs Line Ss (51.20 g; p<0.001). The other
three lines occupied an intermediate
position — Line P with 58.41 g, Line E with
58.25 g, Line | with 56.47 g, with
insignificant differences.

From crosses, the highest egg
weight was found out in birds from Group
V (I ¢ x E 2) with black feathering with
62.47 g, followed by Group Il (NHGs X
E 2) with black feathering - 60.84 g; Group
| (Ps X E¢) with black feathering - 60.07
g; Group lll (¢Line P x ¢Line Ss) with red
feathers: 57 32 g. Birds from Group IV
(¢Line NHG x <¢Line Ss ) with red
feathers had the lowest egg weight (53.3
g). Higher egg weight in crosses compared
to original lines of layers was also
reported by Khawaja and Khan (2013).

Many factors, mainly genetic ones,
influence egg production in layer hens
(Gerzilov et al., 2012). The average egg
production per 180 days in studied birds
was considerably different.

The highest average egg production was
found out in Line E hens — 142.42 eggs



OT NuHMKM Ss-125,69 6pos U NuHMsa P ¢
121,41 6pos aiiua 3a KOHTPONMpaHus ne-
pvog npu goctosepHocT p<0.05. Mtrunte
OT /IMHUA | MMaT Hai-HUCKa CTOMHOCT no
TO3K NpusHak 86,7 6pos Anua.

Haii-Bucoka HacnuBoOCT 3a nepuoga
e oryeteHa npu | rpyna c 125,88 6pos,
cnepsaHu ot ntuuuTe ot Il rpyna - 124,12
6pos, KaTto pasnvkaTa Mexay TaX e Hefo-
KaszaHa. Mrtruute ot Il n IV rpyna cHacat
cboTBeTHO no 117,24 wn 105,69 6pos
Aiiua, a Hail- Masiko Hocadkute oT V rpyna
c 79,59 6pos giua. Yuctata nnHWA,
n3nos3BaHa kKarto MalumHa cTpaHa B
CXemMuTe Ha KpbCTOCBaHe nvHuA E e ¢
Hai-BMCoK bpon siila -142,42.

MpexuBsieMocTTa UMa 3HavyeHue npu
onpefensHe Ha WMKOHOMMYeckata edek-
TMBHOCT OT OTrnexjaHeTo Ha ntuun. B
ekcnepumenTa (Tabnvua 1) ¢ Hali-BMCOKa
NPEeXMBAEMOCT Cpes YNCTUTE JIMHWUKM, umat
nTuunTe ot imHna Ss-100%, cnegsaHn ot
ntuumte ot nimHna E- 97,5%, nnHna NHG -
85,55%. Haii-Hncka e npexuBsemocTTa
Ha nTuymTe ot NnHua P- 80,55%.

OT xmbpugHUTe KOMOWHaUUWM Hali-
HUCKa NpexmBsemMocT umat nrtuumTte ot V
rpyna- 88,57%, a Hai-BuCOKa MTuuuTe oT
Il rpyna- 97,36% n ABeTe C YepeH LBAT Ha
onepeHneTo.

B Ta6nuua 2 ca oTpaseHu CToi-
HOCTUTE Ha onpefeneHns XxeTepo3nuceH
edpekT, pe3ynTtar OT KPbCTOCBAHETO, Bbp-
Xy NPOAYKTUBHUTE MpuU3HaUUW npes3 nbpBa-
Ta roguHa. 3abenssBa ce, 4Ye TOl ce
nposiBfiBa C pasfninyHa cuia npu xueata
Maca Ha egHomeceyHa Bb3pacT M e B
rpaHuymte ot -8,21 npm | rpyna go +8,80
npu V rpyna. 3a nosioXuUTesieH XeTepo-
3UceH edeKkT BbpXy nokasaressa >XuBa
Maca Ha KpbCTOCKUTE cbobLasar u apyru
aBTOpy B cBOM npoy4ysaHusa (Razuki and
Al-Shaheen, 2011; Abou El-Ghar et al.,
2012; Amin et al., 2013; Amin 2015; Lalev
et al.,, 2014). Hali-BUCOK epeKT OT KpbC-
TOCBaHETO BbPXY XMBara maca Ha 4yeTu-
pu MeceyHa Bb3pacT umar nTuuurte ot
ye-Tupu rpynu XeTeposuUCHUAT edekt e
NnosfoXMTEeNIeH, Kato OTHOBO Hali-BMCOK e
npu V rpyna +14,98%. Mpwu IV rpyna e ¢
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followed by Line Ss — 125.69 eggs, Line P
with 121.41 eggs (p<0.05). Birds from
Line | produced the lowest number of
eggs - 86.7.

The highest egg production for the
period was found out in hybrid Group |
with 125.88 followed by Group Il — 124.12
eggs with insignificant difference. Birds
from Groups Il and IV laid down 117.24
and 105.69 eggs respectively, and the
lowest number of eggs was found out in
Group V (79.59).The pure line used as the
mother side in the cross-line schemes E
has the highest number of eggs -142.42

Livability is important for
determination of economic efficacy of
poultry farming. In this experiment (Table
1), Line Ss was outlined with the highest
livability among original lines - 100%,
followed by Line E — 97.5%, line NHG —
85.55%. The lowest livability was that of
Line P- 80.55%.

The lowest livability among hybrid
combinations was that of hens from
Group V — 88.57%, and the highest — in
Group II: 97.36%, both with black
feathering.

Table 2 presents the values of
heterosis effect resulting from crossing on
production traits during the first year. It is
observed that it manifests itself with
varying strength in live weight at one
month of age and ranges from -8.21 in
group | to +8.80 in group V.

Positive heterosis effect on live weight of
crosses was reported by other
researchers (Razuki and Al-Shaheen,
2011; Abou El-Ghar et al., 2012; Amin et
al., 2013; Amin 2015; Lalev et al., 2014).

The highest effect from crossing on the
live weight at 4 months of age was found
out in four groups. Heterosis effect was
positive, again the greatest in Group V:
+14.98%.



oTpuuaTteneH 3Hak - 11,28%. OtunTaiiku
nosydeHnTe  pesyntatn, MOxem [Aa
KaxeM, Ye KpbCTOCKUTE OT V rpyna umar
MOSIOXUTENIEH XeTepo3nc No nokasarens
XMBa Maca npe3 Luenusa nepuoj Ha
n3cnefjBaHeTo, KOETo KopecrnoHaupa u ¢
npoy4yBaHusTa Ha Apyru astopu (Saadey
et al, 2008) koifTo ycTaHoBsiBaT, ue
pesynTatute OT OLEHKUTe Ha xeTeposuca
npuv KPBCTOCTOCKU Mexay netnu Sinai (S)
N Kokowkn 680 nerxopH (WL), kakto u
Mexay netim Fayoumi (F) u KOKOLLUKM
Sinai (S) gaBaT Hali-BUCOK XeTepo3nceH
edoekT BbpXxy TenecHoTo Terno. Njedbo et
al., (2013) n Amira (2013) B cBOM NpOYY-
BaHuA yctaHossBaT, ye EM kpbCcTOockuTe
ca no-go6pu OT YNCTOKPBLBHUTE JIMHWM NO
TO3M nokasarersn.

Tabnuua 2. Xetepo3sunceH edoekT (%)
Table 2. Heterosis effect (%)

In Group IV it was negative: -11.28%. On
the basis of results it could be assumed
that crosses from Group V had a positive
heterosis effect for live weight during the
entire study period, corresponding to
other research works (Saadey et al.,
2008) affirming that results from the
heterosis effect evaluation in crosses
between Sinai (S) roosters and White
Leghorn (WL) hens, as well as between
Fayoumi (F) roosters and Sinai (S) hens
yielded the greatest heterosis effect on
live weight.

Another study Njedbo et al., (2013) and
Amira (2013) demonstrated that EM
crosses were superior to original lines
with respect to this parameter.

Traits | group I group 11l group IVgroup V group

Mokasaren | rpyna Il rpyna Il rpyna IV rpyna V rpyna
Ps xE® NHG o XE ¢ Po XSs¢ NHG s xSs ¢ ld XE¢

Body weight(g)

XuBa maca

1 month of age / 1 mecel, -8.21 +8.5 -7.86 -4.07 +8.8

4 months of age / 4 meceua +8.6 +2.44 +5.37 -11.28 +14.98

Age sexual maturity (day) -0.56 -0.03 +0.02 +0.04 -0.12

Bb3pacTt Ha npoHacsiHe (4HW)

Average egg weight (g) +2.98 +3.19 +4.59 -2.76 +8.9

CpepgHa maca siiya

Egg production for 180 days -0.05 -0.01 -0.05 -0.10 -29.75

AvHa NpoAyKTMBHOCT 3a 180 aHun

Livability / MpexuBsiemocT % +6.33 +6.38 +2.24 +1.54 -2.03

OnpegeneHusaT xeTeposuceH ediekT
no npu3Haka nosioBa 3pSASIOCT, Ha Mpo-
yyBaHuTE XMOpPUAHN KOMOBUHaUMK, € OTpu-
uarteseH npu ntugute ot | rpyna - 0,56%,
Il rpyna - 0,03%, u V rpyna - 0,12% u no-
noxwureneH npu lll n IV rpyna cbOTBETHO
+0,02% n +0,04%. 3a oTpuyateneH xete-
po3nc No XuBa Maca, KOWTO ce yBesu-
YaBa C Bb3pacTTa Ha MOKOMIEHMETO MNpu
KpbCTOCBaHe Ha ABe nHUKM ban Mammyr-
pok, cbobuasat 1 Williams et al., (2002).
Mpy KPbCTOCBAHE HA U3XOAHU ANLLEHOCHM
nnHUM Kokolku Hristakieva et al., (2014)
ycTaHOBABAT, 4Ye Mpu nokasaTtens Bb3-
pacT Ha rnosioBa 3pSAsI0CT Ha KPbCTOCKUTE
XeTepo3nCHUA NPOLLeHT Bapupa oT -6,70%
bo - 1,29%.

The heterosis effect with respect to
age at sexual maturity of studied hybrid
combinations was negative in birds from
Group | — 0.56%, Group Il — 0.03%, and
Group V — 0.12% and positive in Groups
I and IV; +0.02% and +0.04%,
respectively. Negative heterosis effect for
live weight increasing with age of offspring
was found out after crossing two White
Plymouth Rock lines (Wiliams et al,
(2002).

Crossing original layer lines resulted in
heterosis effect on age at sexual maturity
varying from -6.70% to -1.29% (Hristakieva
et al., (2014).
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XeTepo3ncHUAT edekT no nokasa-
Tens cpefHa maca Ha giuata e ¢ nosno-
XutenHu ctoiHoctr 3a I, 11, 1l n V rpyna u
e B rpaHuyuTe ot 2,98% pfo 8,90%. Otpu-
LuaTeneH Xxetepos3uc Mo TO3M Mokasaren
umaT camo xmbpmaute ot IV rpyna -
2,76%. lNo nokasaTesna cpefgHa maca Ha
anyara, ¢ usk/toveHune Ha IV rpyna, kpbe-
TOCKMTE MoKa3BaT MNpeBec Haj 4McTuTe
poouTenckn NuHUKW. 3a MpeBb3XOACTBO
Ha KPbCTOCKUTE Haf YUCTUTE JIMHUKM MO
Maca Ha fiuata, cbobwasat (Saadey et
al., 2008), KouTo ycTaHoBsiBaT, Y€ KpbC-
TOCKM Mexay FxS n SXRIR n texHute pe-
LMNPOYHN KPBCTCKN - SXF n RIRXS, oT6e-
NsA3BaT MOJIOXUTESIEH N BUCOK XeTepos3un-
CeH edpekT 3a TernoTo Ha fAiuyaTta.

Mo nokasatens fAiivyHa NPOAYKTUB-
HoCT 3a 180 AHW, XMbpuauTe OT BCUYKU
rpynu mmat oTpuuaTesieH XeTepo3uceH
ed)ekT, KoeTo nokasBsa, 4Ye Te He NpeBb3-
XOXAAT YNCTUTE SIMHUM NO TO3W nokasarer.

XeTepo3nchLT Ha APYrust KOHTPOIN-
paH npu3Hak — NpexuBsAemMocCT, e oTpuua-
TeneH camo npu ntuumMte ot V rpyna -
2,03%. Te3un gaHHM nokasear, 4ye nTmunTe
oT V rpyna mmat no-HuUcka npexmBsemMocT
B CpaBHeHWE C poauTenckuTe simHuu. Mpu
ocTaHa/iMTe YeTupu XmMbpuaHM KoMbuHa-
UUn TOM € MOMOXNUTESIEH, KaTO Hai-BUCOK
e npu Il rpyna +6,38%,cnegsaHa ot |
rpyna +6,33%.,Ill rpyna +2,24% un IV
rpyna+1,54%. Te3u pgaHHW ce NOTBBLPX-
JaBaT M OT u3cnegBaHus Ha Hristakieva
et al., (2014), koaTO ycTaHoOBsIBa OTpumLa-
TEeNeH XeTepos3nuc npu efHa xubpugHa
KOMOWHauus,a 3a f[pyrute nse ABYNu-
HeliHn KoMOMHauun xeTeposuca Mo To3u
rokasartesn e C NoSIOKUTEsTHA CTOAHOCT.

B Tabnuua 3 e oTpaseHa NpPoAyKTUB-
HOCTTa Ha u3cnegBaHuTe NTULM - YUCTU K-
HUN N XMBpPUAHUTE KOMOMHauuM npes BTO-
paTa rogvHa Ha npoyuysaHeTo. Mo nokasa-
Tens XuBa Maca Ha efiHoOMeceuyHa Bb3pacT,
Hal-TeXKM OT POAMTENICKATE NIMHWUK, ca NTU-
LuuTe ot nnHuA | - 461,979, cnensaHun oT Nn-
Husa E-353,73g, Kato Te3n pas/ivku ca goka-
3aHuM Npu cTeneH Ha gocrtoBepHocT p<0.001.
Haii-nekn ca nTuuute oT NMHUA P, KOUTO Ha
efvH Mecel, Texart 252,84g. Pasnuknte ca
MaTemaTunyeckun gokasaHu (p<0.001).
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The heterosis effect with respect to
average egg weight was positive for
Groups |, II, Il and V, from 2.98% to
8.90%. Negative heterosis effect on this
trait was found out only in hybrids from
Group IV — 2.76%.

With regard to average egg weight,
except for Group IV, crosses were
superior to original lines.

A similar superiority of crosses for egg
weight was reported, as crosses between
FxS and SxRIR and reciprocal crosses -
SxF and RIRxS exhibited positive high
heterosis effect for egg weight (Saadey et
al., 2008).

With respect to egg production for
180 days, hybrids from all groups showed
negative heterosis effect indicating that
they were not superior to original lines
during the first year of the experiment.

Heterosis for the other evaluated
trait — livability, was negative only for
Group V — 2.03%. These data suggest
that birds from Group V had a lower
livability compared to parental lines.

The other four hybrid combinations had a
positive heterosis effect, which was the
greatest for Group Il +6.38%, followed by
Group | +6.33%, Group Il +2.24% and
Group IV +1.54%. Data were confirmed
by another study (Hristakieva et al.,
(2014) that found out negative heterosis in
one hybrid combination and positive one
in another two two-line  hybrid
combinations.

Table 3 presents the production
performance of birds from pure lines and
hybrid combinations during the second
year of the study. With respect to live
weight at 1 month of age, birds from Line |
were the heaviest — 461.97 g, followed by
Line E — 353.73 g (p<0.001). The lightest
birds were from Line P — 252.84g at 1
month of age. The differences are
mathematically proven (p<0.001).



Ta6bnuua 3. MpoAYKTUBHU NOKasaTeNN Ha YNCTUTE JIMHUN U XMBPUAHUTE KOMBUHaLUKW Npe3 BTopaTa rogmHa

Table 3. Production traits of pure lines and hybrid combinations during the second year

Pure lines Cross

Traits Yuetn nuHum KpbcTocku
Mokasaren Line E Line P Line Ss Line | Line NHG | group Il group 1l group IVgroup V group

NnHua E JnHna P JInHna Ss NnHuna | NnHna NHG I rpyna Il rpyna Il rpyna IV rpyna V rpyna

Ps xE® NHG ¢XE ¢ P XSs¢ NHG o xSs ¢ le XE®¢
Body weight(g)
JKusa maca(r)
1 month of age | 353,73%8,67 252,84+6,49 | 277,89+9,04 | 461,97+1,61 | 294,68+9,16 | 303,26+5,48 | 334,4+8,77. | 245,43+5,83 | 221,43+5,88 | 358,76+8,68
1 mecey, 1: 2%k Hrkx 2:4xx* 34 4:5%*x L1irrLigrr | 2:3¥HxQ Q%% 3:5%x* 54
1:4***
4 month of age | 1431,2+2.20 1313,9+3,64 | 1463,8+6,76 | 2177+8,79 1731,2+2,22 | 1788,5¢8,1 | 1558+2,9 1541,8+3,2 2172,5+4,06
4 meceua 1:3¥*1i4rr] Brxx | 2:Zxxd:faxk | B fikx 4:5%*x 1476,9+2,17 | 1:3%**1:4%xx | 2:3%**Q:4%+* | 3:Gk*x 4;5%*x
1:5*** 2:5***
Age sexual 165,3+0,3 166+3,2 180,3+4,2 176,6+1,2 16340 167+0 169,3+1,7 175,3+0,6 161,3+1,6
maturity (day) 1:3** 2:3*%2:4* 34+ 4:5%* 165,5+0,5 1:3%*] 4xx 2:4xx%Q:5rx 3:4*
Bb3pacT Ha
npoHacsiHe
(@HW)
Average egg | 60,17+0,17 60,89+0,2 50,75+0,29 59,9+0,28 63,37+0,95 61,04+0,14 | 60,18+0,5 58,73+0,45 62,41+0,24
weight (g) 1:3%**1:5%* 2:3%%+Q:5rx 3:4xx*3:5x% 58,76+0,12 1:4%* 2:4%* 3:5* 4;5%*x
CpepgHa maca
aiua (r)
Egg production 141,76+8 116,1+2.1 146,84+7,2 105,8+5,7 102,03+2,7
for 180 days 107,7+1,4 109,98+3,06 | 106,33+7 89,78+2,7 122,4+8.2 1:4**]:5%* 3:4**3:5%*
Anuna
NPOAYKTUBHOCT
3a 180 gHu
Livability (%) 94,66+1,3 89,33+2,7 96 89,33+2,7 92 97,33+1,3 96+2,3 94,66+1,3 97,33+1,3 93,3340,3
MpexvsaemocT
%
C 1,2,3,4,5 ca 0603HayeHu nuHuuTe E,P,Ss,|,NHG pS0,0S*pS0,0l**pSO, 01 With 1,2,3,4,5 are indicated lines E,P,Ss,,NHG p<0,05%<0,01**p<0,001***
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TeHaeHUMsATa 3a nNo-gobpo Tenec-
HO pa3BuTMe Ha ntuymte ot JlmHma | ce
3anassa npes Uenua Mnepuoj, Karto Ha
yeTUpU MeceyHa Bb3pacT Te Texar 2177
g. Pasnukute € octaHanute JSiMHUKM ca
MatemMaTtuyecks  fAokasaHu  (p<0.001).
MpaBelikn cbnocTaBka CbC CTONMHOCTUTE
Ha >uBaTa Maca npes3 nbpsBaTta roguHa,
ce noTBbpXAasa,ye NTUUUTEe OT NUHUA |
3anassart no-4o6poTo Cu Ter0BHO Pas3Bu-
TVe B CpaBHEHWEe C oCTaHasInuTe NINHUK.

Pesyntatnute OT >uBaTa maca Ha
rpynuTe nokasear, Ye npes NbpBusa Mecel,
Haill- TeXKn ca xmbpuauTte oT V rpyna
358,769, cnegsarn ot Il rpyna 334,4q, |
rpyna- 303,26g, Il rpyna 245,43 g. Haii-
Nekun npes To3u nepuog ca nrtuuute ot IV
rpyna- 221,43g npu p<0.001. [lo kpas Ha
nscnenBaHuna nepuog tasu TeHaeHumsa ce
3anasBa.Pasrnexgaiiku n pesynratnre ot
nbpBaTa rogvMHa ce Habnwgasa cblarta
nocfiegoBaTesIHOCT B TEINIOBHOTO pasBuUTue
Ha xubpugute - V rpyna, Il rpyna, | rpyna.

Mpn BBb3paACT Ha NpoHacsHe, Hai-
CKopo3psifa e JiMHNA E, KoATo npoHacsa Ha
165,3 pgHeBHa Bb3pacT. JIMHMA NHG
npoHaca Ha 1655 gHu cnegBaHa oT
NmHuA P Ha 166 pAHW, kaTo pas/jvkara
MeXay Te3n TPU JIMHUN € He3HauvuTesHa.
Hail-kbcHO npoHacs nuHua  Ss-180,3
AHeBHa Bb3pacT. CbnocTaBsalikvi AaHHWTE
C nmbpBaTa rognHa ce Habnwgasa, ye ce
3anassa TeHAeHUMATa OTHOCHO Mnocneno-
BaTe/IHOCTTA Ha MpoHacsaHe - nuHuA E,
nmHua NHG, nuHua P. lMpaBu Bnevatne-
HVe,ue npes3 nbpsBaTa roAuvHa Hamn-KkbCHO
npoHacs /iMHUA |, gokato npes3 Broparta
rogvHa Tosa e /IMHUA Ss.

OT xmbpugHuTe KOMOWHaUUWM Hali-
paHo npoHacsa V rpyna - Ha 161,1 gHeBHa
Bb3pacT. Cnep Hest MPOHACAT KOKOLLKUTE
ot | rpyna Ha 163 pgHeBHa Bb3pacT
cnegsaHn o1 Il rpyna Ha 167 paHeBHa
Bb3pact un Il rpyna Ha 169,3 pgHeBHa
Bb3pacT. Hait-kbCcHO npoHacs IV rpyna Ha
175,3 pgHeBHa Bb3pacT. Pasnuknte ca
MaremaTtunyecku gokasanu npu p<0.001.

Mpv usmepBaHe macaTa Ha filara
noslyyeHn OT POAUTESICKUTE NINHUKM €
YyCTaHOBEHO, Ye C Hall-BMCOKa Takasa ca
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The tendency for better growth
performance of Line | was preserved
during the entire period so at 4 months of
age they weighed 2177 g. The differences
vs the other lines were statistically
significant (p<0.001).

The comparison with live weights for the
first year confirmed the better growth
performance of Line | vs the other lines.

Live weights of hybrids showed that
during the first month of life, birds from
Group V were the heaviest — 358.76 g,
followed by Group IlI: 334.4 g, Group | —
303.26 g, Group Il with 245.43 g. The
lowest live weight was observed in Group
IV — 221.43 g (p<0.001). Until the end of
the experimental period, this tendency
was preserved. Together with results from
the first study year, the same sequence in
growth performance of hybrids was found
out - Group V, Group II, Group 1.

With regard to age at sexual
maturity, the earliest age was that of Line
E, that began to lay at 165.3 days of age.
For Line NHG this age was 165.5 days
followed by Line P: 166 days, with
insignificant differences. The latest age at
sexual maturity was that of Line Ss -
180.3 days. Comparison to data from the
first year showed the same tendency in
lay beginning: Line E, Line NHG, Line P.
It should be noted that during the first
year, Line | was the last to begin laying,
whereas during the second year — Line
Ss.

Among crosses, the earliest onset
of sexual maturity was observed in Group
V: 161.1 days, followed by Group | with
163 days of age and Group Ill: 169.3 days
of age.

The latest group IV at 175.3 days of age.
The differences are mathematically
proven in p<0.001.

The heaviest eggs among original
lines were produced by Line P — 60.89 g,
followed by Line E — 60.17 g and Line | —



CHeceHuTe gliya ot nuHua P - 60,89g,
cnepsaHa ot sivHnA E - 60,17g 1 nvHna |
c 59,99 kaTo Te3n pas/MkKM ca Hedoka-
3aHu. Hali-Hucka e cpefgHata maca Ha
qaiiyata Ha NuHUA NHG - 58,769 1 nvHusA
Ss - 50,75g npu p >0.001. B cpaBHeHUe C
nbpBaTa roguHa, npes BropaTta macara
Ha fAiuaTta ce e nosuwmna. Mpu nuHusa P
c 2,48g, npu nuHua E ¢ 1,92g, npu nuHuA
| ¢ 3,43g,npun nuHua Ss ¢ 0,45,npyn NnHUA
NHG c 0,09 g. Hocaukn oT xubpugHute
KOMOMHaUMKY MmaT no-Bucoka silyHa maca.
Hali-Texkn ca fiuara Ha ntuyuTte OT |
rpyna- 63,379, cnegsaHu oT ntuymte ot V
rpyna- 62,41g, Il rpyna - 61,04q, Ill rpyna-
60,189 6e3 gokasaHM maTemaTMyeckm pas-
nvikn. NTuymTe oT IV rpyna umart Haii- Hucka
Maca Ha fiuata 58,73g npu p>0.001.
CbnocTassaiikvm Te3u pe3yntatu ¢ nonyde-
HWUTe npe3 nbpBaTa roguHa ce Buxaa, ve
npes3 BTOparta cpefjHaTta Maca Ha faiuata
ce e nosuwwuia. Mpwu | rpyna ¢ 3,3g, npu
Il rpyna ¢ 2,86g, npu IV rpyna c 5,23g.
Mpn Il n V rpyna noBuULLEHWETO € He3Ha-
yutenHo. MNpes BTOpaTa rogunHa Han-Texku
Aiua nmat nTuumTe oT | rpyna, AokaTo npes
nbpearta ToBa 6axa ntuyute ot V rpyna.
CpepgHa HocnusocT 3a 180 gHu e
Hall-B1COKa MpPU  KOKOLUKUTE OT JINHUSA
NHG-122,4 6pos, cnefgsaHun oT nnHUN P-
109,98 6pos, nuHusa E-107,7 6pos, NnMHUSA
Ss-106,33 6pos fiiya 3a KOHTPONIMpaHms
nepuog. He ca ycTtaHOBEHW [OCTOBEPHU
pasfnivkn mexpgy u3scriefBaHua npusHak
npu Hocaykute. MNTuunuTe OT IMHKUA | umart
Hal-HUCKa CTOMHOCT NO TO3W MpPU3HaK -
89,78 6pos Aiua. Pasrnexpaikn pesyn-
TaTuTe OT MbpBaTa rofgmHa npasu Bneyar-
NeHve, Yye npes BTopaTta 6pos Ha cHece-
HUTE fAlua 3HaunTenHo e Hamansn. MNpu
nnHns E ¢ 34,72 6pos saiua, npy nuHus P
¢ 11,43 6pos fAiua, npn nnHua Ss ¢ 19,36
6pos diiya. MNpe3 nbpBarta rogvHa Hai-
MHOro flila ce noslydeHu OT AuHuA E-
142,42 6posi, a npe3 BTopaTa Haii-MHOro
oT niHuA NHG - 122,4 6pos.
AyTtocekcuHrosmute Hocaudku o1 i
rpyna cHacat 146,84 6pos, cnegBaHu ot
nTuumTe oT | rpyna - 141,76 6pos, Kkato Te
He ca fJoka3aHu maremartuyecku. Hocau-
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59.9 g, with insignificant differences.

The lowest average egg weight was found
outin lines NHG - 58.76 g and Ss — 50.75
g (p >0.001). Compares to the first year,
egg weight has increased during the
second study year: in Line P by 2.48 g, in
Line E by 1.92 g, in Line | by 3.43 g, in
Line Ss by 0.45 g and in Line NHG by
0.09 g.

Hybrid layers had higher egg weights. The
heaviest eggs were laid by Group | —
63.37 g, followed by Group V — 62.41 g,
Group Il — 61.04 g, Group 1l — 60.18 g
without statistically significant differences.
Birds from Group IV had the lightest eggs
(58.73 g; p >0.001).

Comparing these results to those from the
previous study year, the egg weight has
increased as followed: in Group | by 3.3 g,
in Group Il by 2.86 g, in Group IV by 5.23
g. In Group Il and V the increase was
insignificant. During the second year,
heaviest eggs were laid by Group |,
whereas during the first year — by Group V.

Average number of eggs produced
per 180 days was the highest in Line NHG —
122.4 eqggs followed by Line P — 109.98,
Line E — 107.7, Line Ss — 106.33.

No statistically significant differences were
established for this trait among layers.
The lowest number of eggs for 180 days —
89.78, was produced by Line I.

It should be noted that the number of
eggs laid during the second year has
considerably decreased — in Line E by
34.72 eqggs, in Line P by 11.43 eggs, in
Line Ss by 19.36 eggs. Line E produced
the highest number of eggs during the first
year (142.42) whereas Line NHG — during
the second year (122.4).

Autosexing layers from Group Il
produced 146.84 eggs followed by Group
| — 141.76 eggs, but differences were
insignificant. Layers from Group Il



knute ot Il rpyna ca cHecim 116,1 6pos
dlila 3a nepuoga, a Te3n oT IV rpyna ca c
105,8 6pos sAiua. KpbcTtockute ot V
rpyna mmar Hal-Hucka CTOMHOCT MO TO3u
nokasaten - 102,03 6pos Aiya. [JokazaHu
ca pasnuuuarta mexay Il rpyna c IV rpyna
nV rpyna npu p<0.01.

3a pasnvka OT poAauTesicCKuTe Jiu-
HUK, NpU KPbCTOCKUTE ce Habnwogasa no-
BMLUABaHe Ha fiyHaTa NpPOAYKTUBHOCT B
CpaBHeHWe c nbpBaTta rogunHa. Npes BTO-
pata rogvHa Hali-BUCOKa flii4HaTa mnpo-
OYKTUBHOCT mmat xmbpuante ot Il rpyna
146,84 6posi, AokaTo nNpes3 nbpBaTa ToBa
ca bunm xnbpungute ot | rpyna.

MpexuBsAemMocTTa Ha BCUYKMA MpPO-
yuyBaHW MNTULM € B pamMKuTe Ha Aonyc-
TUMOTO. OT YNCTUTE NINHWUM Hali-HWUCKa e
npexmnsaemMocTTa Ha NTULUTE OT NUHUN P-
89,33% n nuHu4 | - 89,33%, a Haii-BUcOKa
e T4 npy nTuyute OoT NiMHuUA Ss-96%.
Kokowknte ot svHun E n anHna NHG
nmMar npexunssaemoct 94,66% 1 92%.

OT xmbpugHUTe KOMOWHaUUWM Hali-
BMCOKa NPeXnBAemMocT umaT ntuyute ot |
n IV rpyna - 97,33%. Hali-Hucka e 19 npu
V rpyna - 93,33%. Kokowkute ot Il v lli
rpyna umar npexuBseMoCT CbOTBETHO
96% n 94,66%. CbnocTaBsiiikm Te3n fgaHHU
C [j@aHHWTEe OT MbpBaTa roguHa, ce Habso-
[JaBa Neko NoByLLUEHNE B NPEeXU-BaemMocTTa
Ha xubpmnaHute KombuHaumu. Mpu | rpyna c
2,76%, npwu lll rpyna ¢ 2,36%, npu IV rpyna
¢ 3,13%, npu V rpyna c 4,76%.

B Tabnuua 4 ca oTpaseHu CTOW-
HOCTU Ha XeTepo3nceH eekT Bbpxy npo-
OYKTUBHOCTTA Ha XubpugHute nNTuun B
NpoLeHTX npe3 BTopara roamHa. rNonoxu-
TesleH XeTepo3nuceH edekT no nokasare-
NS XuBa mMaca Ha efHoMeceyHa Bb3pacT
e yctaHoBeH camo npwu Il rpyna+3,14%.
Mpu ocTaHanuTe yeTUpu rpynu e oTpula-
TeneH, kato npu IV rpyna e -22,65%. 3a
oTpuuaTeneH XeTepos3uc Mo xwusa Maca
cbobuwasa n (Bekele, 2010), B cBOE npo-
yuBaHe. [lpu kpbcTOCBaHe Ha Fayoumi
(F) n Rhode Island Red (R) ¢ mecCTHu
nopoan Naked neck (N) n Netch (W) npu
KpbcTockaTa RW TenecHoto Terno e
Hamasifano B CPpaBHEHUE C YNCTUTE JINHUS.
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produced 116.1 for 180 days and those
from Group IV: 105.8 eggs. Crosses from
Group V produced the lowest number of
eggs - 102.03. The differences between
Group Il and Group IV and Group V were
substantial (p<0.01).

Despite parental lines, crosses
demonstrated increased egg production
compared to the first year. During the
second year, the highest egg production
was observed in hybrids from Group Il —
146.84 eggs whereas for the first year —
Group .

The livability of all studied birds was
acceptable. From original lines, the lowest
livability was noted in Line P — 89.33%
and Line | — 89.33%, while the highest —
in Line Ss - 96%. Livability percentage in
Line E and Line NHG was 94.66% and
92% respectively.

Among hybrid combinations, the
highest livability was found in chickens
from Groups | and IV — 97.33%. The
lowest livability was that of Group V —
93.33%, in chickens from Group Il and IlI:
96% and 94.66% respectively. Comparing
those percentages to the preceding year,
slightly increased rates could be noted: in
Group | by 2.76%, in Group lll: by 2.36%,
in Group IV by 3.13%, and in Group V by
4.76%.

Table 4 presents the heterosis
effect on productive performance of
hybrids during the second year.

Positive heterosis effect on live weight at
1 month of age was found out only in
Group II: +3.14%. For the other 4 groups
it was negative, attaining -22.65% in
Group IV. Negative heterosis effect for
live weight was reported (Bekele, 2010)
after crossing Fayoumi (F) and Rhode
Island Red (R) with local breeds Naked
neck (N) and Netch (W). In RW crosses
the body weight was lower compared to
original lines.



Tabnuua 4. XeTepo3unceH edpekT (%) Ha NPOAYKTUBHW NnokasaTenun npes BToparta rogmHa
Table 4. Heterosis effect (%) of production traits during the second year

Traits | group I group 111 group IVgroup V group

Nokasaren | rpyna Il rpyna Il rpyna IV rpyna V rpyna
Ps xE¢ NHG s XE ¢ Po XSs¢ NHG ¢ xSs ¢ lo xXE¢

Body weight / )XuBa maca (g)

1 month of age / 1 meceL, -0,09 +3,14 -7,51 -22,65 -12,03

4 months of age / 4 meceua +26,13 +23,00 +12,18 +4,86 +20,42

IAge sexual maturity (day) -1,60 +0,96 -2,22 +1,39 -5,64

Bb3pacT Ha npoHacsiHe (4HW)

/Average egg weight (g) +4,69 +2,64 +7,81 +7,27 +3,96

CpefHa Maca siiua

Egg production for 180 days +30,25 +0,91 +35,77 -7,49 +3,33

AuHa NpoAyKTMBHOCT 3a 180 aHW

Livability / MpexuBsiemocT % +5,84 +2,86 +2,16 +3,54 +1,44

Mpe3 4yeTBBLPTUSA Mecel, CTOMHOCTWUTE Ha
XeTeposnca ca MOMOXMTESTHN 3a BCUYUKU
rpynu v Bapupar B rpaHuuute ot +4,86%
0o +26,13%. B cBou npoyyBaHusa lraqi et
al., (2002) nocouyBaT, 4e OUEHKMTE 3a
XeTeposunca KaTo LAI0 ca NosoXUTeNIHN 1
BMCOKM 3a TErnoTto Ha KpbCTOCKW. TOW
nojslydaBa CTOMHOCTM A0 +41,79%. [pu
cBou npoyusaHua Singh and Singh,
(2005) pokassaT,ue TeNecHOTO Tersno Ha
KPpbCTOCKWTE, B pas/iMyHUTE Bb3pactu, e
CBbpP3aHO C MOMNOXMWTENEH XeTepo3nceH
epekt. I EI-Ngomy (2011) yctaHOoBSIBa,
ye KpbCTOCKUTE MPEeBBL3XOXAAT UMCTUTE
JIMHUM MO nokasaTesnsa xuBa Maca. Pas-
rnexpgaiiku CTOMHOCTUTE Ha TO3M MokKasa-
Ten OT NbpBarta rogvHa, npes3 sropara ce
HabngaBa 3Ha4YMTE/IHO MOBULLIABAHE Ha
CTOWHOCTUTE, XEeTepo3nUChT e oTpuuarte-
JIeH camMO NbpBUSA Mecel, Cnef KoeTo
npe3 BCUYKM OCTaHasIM MeceLm e NooXM-
TeneH. No nokasartens Bb3pacT Ha Mono-
Ba 3PSAI0CT XEeTEPO3UCHMA eqhekT e oTpu-
uateneH npwu |, lll; V rpyna cbOTBETHO -
1,60%, -2,22%, -5,64% u nonoxuresneH
npu 1l rpyna +0,96% wn IV rpyna+1,39%.
Ahmed Abd EI-Monem Debes et al,
(2017) cbobuiaBaT 3a NOMOXUTENHN W BU-
COKN CTOMHOCTW Ha XeTepo3ncHus edhekT
Nno nokasaTesis nosioBa 3pesiocT Ha [Be
KPbCTOCKM KOKOWKK, AokaTo Fairfullet et
al., (1985; 1987) oTkpuBaTt He3HauuTes-
HUM OTpULATEsIHN CTOMHOCTM Ha XeTepo-
3uca no 1o3u nokasaren (0 0o -9%).
XeTepo3ncHUAT ediekT no nokasa-
Tens cpefHa maca Ha anuarta e nosoxu-

During the 4™ month, heterosis values
were positive for all groups and varied
from +4.86% to +26.13%. It was shown
(Iraqi et al., 2002) that heterosis effect in
general was positive and high for the body
weight of crosses, observing values up to
+41.79%.

It was proved that the body weight of
crosses at various ages was associated
with positive heterosis effect (Singh and
Singh, 2005). Another study (EI-Ngomy,
2011) demonstrated that crosses were
superior to original line with regard to
body weight. Comparing values from both
study years, those from the second year
were significantly higher, the heterosis
was negative only during the first month of
life and became positive for the other
months.

With respect to age at sexual
maturity, heterosis effect was negative in
groups |, Ill, V: -1.60%, -2.22%, -5.64%
respective-ly and positive in Groups Il and
IV: +0.96% and +1.39% respectively.
Positive high heterosis effect values were
reported for age at sexual maturity in two
crosses of hens Ahmed Abd EIl-Monem
Debes (2017), whereas others detected
insignificant negative heterosis values for
the same parameter (0 to -9%) (Fairfullet
et al., 1985; 1987).

The heterosis effect for average

egg weight was positive for all groups and
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Te/fleH 3a BCUYKM TPYNU MU € B rpaHuumuTe
oT +2,64% 3a Il rpyna go +7,81% 3a Il
rpyna. Mo nokasartens fiivyHa NPOAYKTUB-
HOCT 3a 180 AHW, XeTepo3nCbT € OTpu-
uareneH camo 3a IV rpyna -7,49%. 3a
ocTaHa/iMTe rpynu € MOMOXUTENEH KaTo
Hali-Bucok e 3a lll rpyna +35,77% ,3a |
rpyna e 30,25%, 3a Il rpyna +0,91 n 3a V
rpyna +3,33%. Npu KkpbcTOCBaHe Ha ban
NerxopH ¢ mecTtHn nopoau (Razuki and
AL-Shaheen, 2011), yctaHoBsIBaT, u4e
KPbCTOCKMUTE MOCTUrat No-rosiiMo npous-
BO/ZCTBO Ha fiila B CPaBHEHME C 4YUCTO-
KPBbBHW NUHUN. 3a BUCOK N NOMNOXUTENEH
NMPOLEHT Ha xeTepo3uca 3a 06pos Ha
daiilata cbobwasatr un (Saadey et al.,
2008) B cBOM Npoy4BaHus. Toi yCTaHOBS-
Ba XeTepo3uceH edekT 3a 6pos Ha Aiua-
Ta Ha KPpbCTOCKM FXS n SXF cbOTBETHO-
12,49% n 8,12%.

M3uncneHusa xeTeposnc Ha Apyrus
KOHTPO/IMpaH nokasaTesn- NpexuBsaeMocT
Ha XMbpuaHuUTe KOMOMHauuM e ¢ noso-
XXUTENHW CTOMHOCTM NPY BCUYKN KOMBUHA-
LUuM Kato Hali-BMCOK e xeTepo3uca npwu |
rpyna +5,84%,a Hali-HUCBHK npu V rpyna
+1,44%. OctaHanute rpynu I, Il n IV
umart CTOMHOCTM MO TO3W NnokasaTesn CbOoT-
BETHO:+2,86%,+2,16%,+3,54%. Te3n pAaH-
HW nokassar, ye XubpuaHuTe rpynu umart
Mo-BMCOKa MPEXMBAEMOCT B CpaBHEHME C
poauTENCKUTE NNHUN.

N3BOAN

OueHkaTa Ha NMPOAYKTUBHUTE MoKa-
3aTe/IM Ha YUCTUTE JINHUM W NeTTe XM6-
pyAHM KOMOMHAUMM N NOTyYEHNsT XeTEpPO-
3UCeH eekT Npu KPbCTOCBaHe, NO3BO/N-
Xa fia ce 3aknuu, ye:
1. XeTepo3ncHMAT emdeKkT 3a XMBOTO
Terno [o Kpas Ha 4-usi Mecel, e pas/fimyeH
U NOMOXWTENEH Mpe3 pfBarta ekcnepu-
MEHTa/THU Nepuoja, Kato JocTura CboT-
BeTHO + 26,13% wn + 23,00% npu | n i

rpyna.
2. KpbcTocBaHeTO wUMa  HaiA-CUHO
uspaseH nosiokuTeneH edekt BbPXY

rnokasaTtens cpegHo Tersio Ha anuara npu
V rpyna: + 8,9% n + 3,96%, nocneasaHo
ot lll rpyna ¢ + 4,59% n + 7,81% cbOoT-
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ranged from +2.64% for Group Il to
+7.81% for Group Ill. For 180-day egg
production, heterosis effect was negative
only for Group IV rpyna — 7.49%, and
positive for other groups with highest
values for Group Il (+35.77%), 30.25%
for Group I, +0.91% for Group Il and
+3.33% for Group V.

Crosses of White Leghorn with local
breeds (Razuki and AL-Shaheen, 2011)
were outlined with higher egg production
than purebred lines. High and positive
heterosis effect for egg production was
also reported in a study (Saadey et al.,
2008) where the heterosis effect for egg
number of FxS and SxF crosses was
12.49% and 8.12% respectively.

Calculated heterosis effect for the
livability of hybrid combinations was
positive for all groups, being the highest in
Group I: +5.84%, and lowest in Group V:
+1.44%.

Groups I, 1l and IV exhibited values of
+2.86%,+2.16%,+3.54% respectively.
These data evidenced that hybrid groups

had a higher livability compared to
parental lines.

CONCLUSIONS

The evaluation of production

performance of original lines and the five
autosexing hybrid combinations, and
heterosis effect from crossing allowed
concluding that:

1. The heterosis effect for live weight by
the end of the 4™ month of life was
various and positive during the two
experimental periods, attaining +26.13%

and +23.00% in Groups | and Il
respectively.

2. Crossbreeding had the most
pronounced positive effect on egg

production through average egg weight in
Group V: + 8.9% and + 3.96%, followed
by Group Il with +4.59% and +7.81% for



BETHO 3a /iBeTe rofiMHN Ha n3cnefBaHeTo.
3. lNpu nokasartens HOC/NMBOCT ce ycTa-
HOBSIBA HEMOCTOSHEH XETEPO3UCEH edekT
OT KPbCTOCBaHE Ha  YUCTUTE JIMHUWU.
Mpyna Il nokasBa CTOMHOCT Ha XeTepo-
3ucHuA edekT -0.05% B NbpBUS ekcnepu-
MeHT U + 35.77% no Bpeme Ha BTopuS.

4. CTONHOCTUTE Ha NOMIOXKUTENHNA XeTe-
po3nCHUA edpeKT nokaseat, ye XMbpuaHu-
Te rpynu mmMar no-rosaisiMa npexmBsemMocT
OT POAWTENICKATE JIMHWMW, C Hal-BUCOKU
ctoinHocTn e |l rpyna (+ 6,38%), cneg-
BaHa oT | rpyna (+ 6,33%) npe3 nbpBata
rogMHa ot npoyysaHeTo U + 5,84%, +
3,54% 3a | n IV rpyna npe3 BToparta roguHa.

the two years of the study, respectively.

3. Egg production was outlined with
inconsistent  heterosis  effect  from
crossbreeding of original lines. Group llI
showed a heterosis effect value of -0.05%
in the first experiment and +35.77%
during the second one.

4. Positive heterosis effect values
demonstrated that hybrid groups had a
higher livability than parental lines, with
highest values in Group Il (+6.38%),
followed by Group | (+6.33%) during the
first study year and +5.84%, +3.54% for
Group | and IV during the second study
year.
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PE3IOME

W3cnepBaHeTo ycTaHoBsIBa ye, Ha-
LUWOHA/THUTE OpraHu3aLMoHHM nasapu Ha
nepra u napsu ca B 3apojull, a Ha Tpy-
NnoBe Ha N4yesim U N4yesHa oTpoBa He Chb-
uiectsyBaTr. AHa/iM3npaHn ca MexpgyHa-
poAHMTE Mas3apyv Ha onpallBaHe, BOCHK U
M/IEYMLE, KaKTO U HaLMOHa/THUTE OpraHu-
3aUMOHHN Nasapu Ha BOCbK, npaued,
nponoanc, MeYnue M Ha cpegcTea 3a
NMPOM3BOACTBO — MYESIN MaWku U onpal-
BaHe. MapKeTuHr cTpaTernmte u TeXHOO-
rmnTe 3a npepaboTka M CbxpaHeHue Ha
nyenHy NPoAyKTU U3BLH KaTeropusAta Ha
Mega, We umart onpefensuio 3HavyeHue
3a pasBUTMETO Ha TeXHUs noTeHuman.
Heobxoaumn ca fOMbAHUTESTHU TEXHOJO-
TMYHWN, MapKETUHIOBU N Ap. UHBECTULNN,
M3BbH Te3nM Ha Mega, 3a pasBuUTMe Ha
OCTaHa/IMTe NUYEsSIHU NPOAYKTUN U TEXHUTE
nasapw. V3scnegBaHunTe HaLMOHa/IHM Ma-
3apy Ha NYesHM MPOAYKTW W3BLH Kare-
ropusita Ha mega gopmupaTr 060poT OT
Hag 10 mnH. nB. Ha rogmHa (okono 10%
CrnpsMo Mefa), SOpY NPW KOHCepBaTVBHYU
OLEHKN Ha TEXHWUTE KOSIMYECTBa U LiEeHN.

Knto4voBm gymu: BOCHK, npailed,
nyenHoO maedynue, NPonoanc, onpallBaHe,
nyenn Maiku
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SUMMARY

The study has established that
national organizational markets for
beebread and larvae are in their infancy,
and bee carcasses and bee venom do not
exist. The international markets for
pollination, wax and royal jelly, as well as
the national organizational markets for
wax, pollen, propolis, royal jelly and tools
for production gueen bees and
pollination were analysed. Marketing
strategies and technologies for processing
and storing of bee products outside the
category of honey will be crucial for the
development of their potential. Additional
are needed technological, marketing, etc.
investments, other than honey, for the
development of other bee products and
their markets. The studied national
markets for bee products outside the
category of honey form a turnover of over
BGN 10 million per year (about 10%
compared to honey), even with
conservative estimates of their quantities
and prices.

Key words: beeswax, pollen, royal
jelly, propolis, pollination, queen bees



YBO/[,

Mpe3 80-Te roguMHM Ha MUHaNUA
Bek B bbsirapus e umano okono 770 xun.
nuesiHM Kollepa, npom3Bexjally OKoso
15 xun. ToHa mepq rognwHo, 300-400 ToHa
BOCbK, 4 TOHa MYesIHO Mseuuue, 8 ToHa
nyeneH npawed, 3 ToHa npononuc, 10 Kr.
nyenHa oTpoBa, 120 xua. nyenu maiiku
(Panchev et al., 2014). ToraBa Te3u pe-
3ynTaTy No3numuoHmpar 6barapckoTo nye-
NapcTBO KaTo e4HO OT BOAELINTE B CBETA.
JaHHuTe HenocpeACcTBEHO Npean cMmsHa-
Ta Ha MKOHOMWYecknsa mogen B bBvarapus
OT Kpas Ha 80-Te roAwHW, nokaseaT ue
npe3 1988 r. e umano okono 640 xun. nyen-
HU cewmelicTBa, npoussexpgawm 10.55 xun.
TOHa mMepf, 251 TOHa BOCHK, 7.73 TOHa
nuesieH npawet, 1.6 ToHa NYENHO M/eUn-
ue, 2 ToOHa NPonosiuc 1 2 Kr. nuesiHa oTpo-
Ba. foguwWwHOTO noTpebsieHne Ha nyeneH
MeZ B bbarapus Ha rnaBa OT HacesieHue-
TOo KbM 1985 rog. e 6uno 0,49 kr. (Nenchev
et al., 2002), a cera (Lyubenov, 2019) 10 e
okono 0,6-0,7 kr. Ha rnaBa OT HACe/IeHUNETO.

OCHOBHUAT MPOAYKT Ha nyenap-
CTBOTO € NUeNHUAT Mef[, 3a KOroto mma
MHOI0 WH(popMaunss — KakTo Ha Hauuo-
Ha/IHO U eBPOMEeNCcKo, Taka U Ha Mexay-
HapoAHO HMBO. Ho ocBeH Mepn nyenap-
CTBOTO OCUrypsiBa olle MHOro Apyru npo-
OYKTU 1 yCNyrn — nyeneH BOCHK, npatley,
(noneH), npononuc, nepra, NY4esIHO Me-
ynue, nyenn (Maikm, TbpTEEBU INYNHKN,
nyenu paboTHUYKM N TbPTEN), NUYesnHa oT-
poBa, ornpaLisaHe n anutypusbM. NHop-
MauuaTa 3a nyeniHuTe NPOAYKTN W3BBLH
Kareropusita Ha Mefa, C M3K/IYeHne Ha
BOCbKa € MHOro OCKbAHa WM Nuncsa.
OpvieHTauussiTa Ha noTpebutTennTe KbMm
Nno-3paBOC/IOBEH HAYMH Ha >XUBOT W
HamasiiBaHeTO Ha NnoTpeb/ieHneTo Ha 3a-
Xapw, BOAW 10 HapacTBaHe Ha TbPCEHETO
Ha MYyenHW NPoAyKTU M3BLH Kareropuata
Ha Mefa. 3a pasnunka oT Mefa M BOCbKa
ocTaHa/iIMTe MPOAYKTM UMAT 3HauuTeneH
noTeHumMas, KOMTO He e pa3BuT.

Mpeasua oprveHTauuATa Ha notpe-
6uTenuTe KbM MO-34PABOC/IOBEH Ha4uH
Ha XMBOT U KOHCYMUMpaHe Ha XpaHu c no-
HUCKO CbObpXaHue Ha 3axapu, nasapute
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INTRODUCTION

In the 80s of the last century in
Bulgaria there were about 770 thousand
beehives, producing about 15 thousand
tons of honey per year, 300-400 tons of
wax, 4 tons of royal jelly, 8 tons of bee
pollen, 3 tons of propolis, 10 kg bee
venom, 120 thousand queen bees
(Panchev et al., 2014). Then these results
positioned the Bulgarian beekeeping as
one of the leading in the world. The data
immediately before the change of the
economic model in Bulgaria from the end
of the 80s show that in 1988 there were
about 640 thousand bee families,
producing 10.55 thousand tons of honey,
251 tons of wax, 7.73 tons of bee pollen,
1.6 tons of royal jelly, 2 tons of propolis
and 2 kg bee poison. The annual
consumption of honey in Bulgaria per
capita by 1985 was 0.49 kg. (Nenchev et
al., 2002), and now it is about 0.6-0.7 kg
per capita (Lyubenov, 2019).

The main product of beekeeping is
honey, about which there is a lot of
information both  nationally and
European and internationally. But in
addition to honey, beekeeping provides
many other products and services
beeswax, pollen, propolis, beebread, royal
jelly, bees (queens, drone larvae, worker
bees and drones), bee venom, pollination
and apiturism.

Information on bee products outside the
honey category, with the exception of
wax, is very scarce or missing. The
orientation of consumers towards a
healthier lifestyle and the reduction of
sugar consumption leads to an increase in
the demand for bee products outside the
category of honey. Unlike honey and wax,
other products have significant potential
that has not been developed.

Given the orientation of consumers
towards a healthier lifestyle and
consumption of foods with lower sugar
content, markets for bee products outside



Ha N4YesiHNM NPOAYKTW M3BLH KaTeropuAta
Ha Mefa Lle npogb/pkasaT Aa HapacTsar
yCTOuMBO. B CBETOBEH Mawab mMma yc-
TOMYMB PBCT Ha ynoTpebara Ha npono-
JIC, NYenHo Msevnue, nyeneH npawew, n
nyenHa oTposa B MeguuUuHaTa, KO3MeTu-
kara, XBIT n gp. OT egHa cTpaHa pa3Bu-
TMEeTO Ha HaykaTa M TexHukaTa nogrnomMa-
ra To3u pbCT, a OT Apyra Toli e nogkpeneH
N OT HenpekbCcHaTO HapacTBallaTa OLeH-
Ka 3a posiATa Ha MeLOHOCHUTE nyenu
OTHOCHO 3ana3sBaHeTo Ha 6uopasHoobpa-
31eTo, eKocUCTeMUTE U NPOLOBOJICTBEHA-
Ta CUrypHocT. [IHeC OCHOBHUTE MPUYNHK
3a no-cnaboTo NPOM3BOACTBO Ha MYesiHU
NMPOAYKTN M3BBLH KareropuaTa Ha Mega u
BOCbKa ca MpejMMHO MapKeTUHroBY,
TEXHOIOTMYHN Y MHCDOPMAaLMOHHN.
HanuumeTo Ha conumaHn HayyHu fo-
KasaTesicTBa 3a TepaneBTUUYHUTE N OpYrU
Nosie3HN CBOWCTBA Ha MYesiHUTe Mpoayk-
TW, Npeasug ToBa, Yye nponosnuca, npate-
ua, neprara, M/IeYMLETO, anuUTOKCUMHA U
noamopa, Bce Olle He ca Hanb/HO U 3a-
ObnboyeHo u3cneBaHu, LWe fosefe [0
HapacTBaHe He camO Ha TeXHUTe nasapwu,
HO M Ha nasapute Ha MHOro Apyru npo-
OYKTW, B KOWUTO yyacTBaT Kato XpaHuTes-
HY [06aBKW, KO3METUKA N MUKCOBE C ApY-
r npoaykTu. NMopobpsasaHeTo Ha TeXHO-
norumnte 3a Npou3BOACTBO, NpepabdoTka u
CbXpaHeHWe CblO Le YBenYn TexHuTe
nasapu. YTBbpXgaBaHeTo Ha crtaHgaptu
3a KayecTBOTO Ha OTAESIHUTE NUesiHU
NMPOAYKTW LLIe YCKOpPM U MacoBu3npa pas-
BUTWETO Ha nasapute uMm. OduLmaniHoTo
npu3HaBaHe Ha anuTepanusaTa B 6baetLle,
llle passBue nasapute Ha BCUYKU MYESHU
NPOAYKTN U TEXHUTE MUKCOBE.
AnutepanuaTa e KOMMNIEKCHO NOHSA-
TMe OT NpPou3BOAHUTE ,annuc’ — n4yena wu
LTepanua® — neyeHve. Ta e KNOH Ha al-
TepHaTMBHaTa MeAuuuMHa C ronsaMa Tepa-
neBTUYHA CTOMHOCT M LUMPOK KPbI 34paB-
HW MO/I3K, 38 KOUTO BCe OLLe HAMA CONUA-
HN MeJUUMHCKM [okasartesictea. Anute-
panusATa ce Aenn Ha HAKOJIKO nogTepanuu
B 3aBMCMMOCT OT W3MOJI3BaAHUA MYesieH
NMPOAYKT 3a JieyeHue MefoneveHue,
Xene-posn-tepanus (Jle4eHne ¢ nyesiHo
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the honey category will continue to grow
steadily. Globally, there is a steady growth
in the use of propolis, royal jelly, bee
pollen and bee venom in medicine,
cosmetics, food and others.

On the one hand, the development of
science and technology supports this
growth, and on the other hand, it is
supported by the ever-increasing
assessment of the role of honey bees in
preserving biodiversity, ecosystems and
food security. Today, the main reasons for
the lower production of bee products
outside the category of honey and wax
are mainly marketing, technological and
information.

The availability of solid scientific
evidence for the therapeutic and other
beneficial properties of bee products,
given that propolis, pollen, beebread,
royal jelly, apitoxin and plague, have not
yet been fully and thoroughly studied, will
lead to an increase not only in their
markets, but also in the markets of many
other products in which they participate as
food additives, cosmetics and mixes with
other products. Improving production,
processing and storage technologies will
also increase their markets.

The establishment of quality standards for
individual bee products will accelerate and
mass the development of their markets.
The official recognition of apitherapy in
the future will develop the markets for all
bee products and their mixes.

Apitherapy is a complex concept
from the derivatives "apis" bee and
"therapy” - treatment. It is a branch of
alternative medicine with great therapeutic
value and a wide range of health benefits
for which there is still no solid medical
evidence. Apitherapy is divided into
several sub therapies depending on the
bee product used for treatment - honey
treatment, jelly-royal therapy (treatment
with royal jelly), pollen therapy (treatment



MAaeuunue), noseHoTepanus (fieyeHme ¢
nyeneH npaiwlew), anuMToKCHHoTepanus
(neyeHune c nuyesHa OTpPOBA), NPOMNO/NCO-
Tepanusa, nedyeHme C n4yesieH BOCHK. Muen-
HUTE NPOAYKTM ca edqIeKTUBHU Jfiekap-
CTBEHW CpeAacTBa, Tbil kKaTo ce po6usat
[OVPEKTHO OT pacTeHuaTa U ca HOCUTENU
Ha TeXHUTE MOJSIe3HN BELLECTBA, HE Cb-
AbpXaT KOHCEPBaHTU U HE ca NpPeMUHasu
npes TepMnyHa obpaboTka.

OT cTonetMss ce BOAWM aKTUBHA
uscnepoBartesicka AENHOCT B pPas/iMyHu
o6nactm Ha anuTepanusaTa, Kakto WU
KMHUYHO M3NUTBAHE Ha HOBWM MeToau B
MHOIO K/MHWKM U Hay4yHO-U3cnepoBates-
CK/ LEHTPOBE, B pe3ynTaT Ha KOeTo ca
Cb3flaieHn MHOro nekapctea. Vima gbp-
XaBu, B KOUTO anuTepanuaTa e npusHarta
N yTBbpAEHA MeaMLMHCKa NpakTuka, Koe-
TO NOTBBbPXAABA MO3UTUBHNUTE I Nepcnek-
TMBM Ha pa3BuTUe. [MYenHuTe NpoayKTU
ce 13non3eart B MeguuuHaTa, hapmauyns-
Ta, KO3MeTuKaTa, XpaHUTesIHO BKycoBarta
npomuwineHocTt (XBIT). Te HamupaT wwu-
POKO TMPUMIOXEHNEe B MHOTO WHAYCTPUW,
3aHassTU M W3KYCTBa, 3[paBOC/IOBHOTO U
ONETNYHOTO XpaHeHe, (YHKUMOHa/THUTE
XpaHW 1N XpaHUTENHWUTE A06GaBKU, KakTo U
npu npodmnakTnka Ha peavua 3abons-
BaHuA. [lonuTuMkata 3a 34paBOC/IOBHO
XpaHeHe B AETCKM rpagviHu, yynnuwa u
60MHULM We CTUMYNnpa TAXHOTO pa3BuTure.

Llenta Ha npoyyBaHeTo e u3crnen-
BaHe Ha nasapuTe Ha NYesiHW NPOoAYKTU
M3BbH KaTeropusitTa Ha Mega — BOCHK,
npatlew, nepra, Nponosimc, n4esHoO Mne-
yunue, NYenHa OTpoBa, flapBu, TPYNoBe Ha
nyenu, onpawiBaHe, nyenn mankm. Cbob-
pas3Ho nocTtaBeHara Lesn 3ajaunte obxsa-
wart aHa/in3 Ha TeXHUTe rr|06anH|/|, perno-
HaUTHN N HaUuWOHa/THU na3apun — NpoayKTOBU
W Ha cpeAcTBa 3a NPoun3BOACTBO.

MATEPWNAN N METO4WA

JaHHuTe 1 n3cneaBaHusiTa nocee-
TEHU HA nasapuTe Ha NYesiHW MPOAYKTY
M3BBLH KaTeropuatTa Ha mMeaa ca MHOro
Masiko, nopaan KOeTo e M3Mon3BaH npak-
TUYHUSA, TEOPETUYHUS ONUT U COBCTBEHU
[OBATOrOAMILHN HaGMIoAeHVs Ha aBTopa.
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with bee pollen), apitoxin
(treatment with bee venom),
therapy, treatment with bee wax.

therapy
propolis

Bee products are effective medicines
because they are obtained directly from
plants and are carriers of their useful
substances, do not contain preservatives
and have not undergone heat treatment.

For centuries, there has been
active research in various fields of
apitherapy, as well as clinical trials of new
methods in many clinics and research
centers, as a result of which many drugs
have been developed.

There are countries in which apitherapy is
a recognized and established medical

practice, which confirms its positive
prospects for development. Bee products
are used in medicine, pharmacy,

cosmetics, food industry.

They are widely used in many industries,
crafts and arts, healthy and dietary
nutrition, functional foods and nutritional
supplements, as well as in the prevention
of many diseases. The policy for healthy
eating in kindergartens, schools and
hospitals will stimulate their development.

The aim of the study is to study the
markets for bee products outside the
category of honey wax, pollen,
beebread, propolis, royal jelly, bee
venom, larvae, bee carcasses, pollination,
queen bees. According to the set goal, the
tasks include analysis of their global,
regional and national markets - product
and means of production.

MATERIAL AND METHODS

The data and research dedicated to
the markets of bee products outside the
category of honey are very few, which is
why the practical, theoretical experience
and the author's own long-term
observations were used. Research



MeToanTe Ha u3cnegsaHe BK/OYBAT KOM-
NEKCHOTO CbyeTaBaHe Ha MHAYKUMS, fe-
[AyKUMsi, TPYNMPOBKa, CPaBHEHWE, aHanns,
CMHTE3, abCTpakuusl, KOHKpeTu3auus,
aHasiorusa, mogenupade, copmanmsauus,
HabloaeHne, MaTeMaTUUYECKU.

PE3YJITATN N OBCbXAAHE

Cbobpa3Ho nocTaBeHaTa Len wu3-
cnefBaHeTo e DOKyCMpaHO BbpXy aHa/n3
Ha 3agauuTte, C NOMOLLTA Ha KOUTO TA Lie
6bae pocturHata. CbobpasHoO ToBa €
Ccb3fageHa CTpyKTypa oT ABe YacTtu. MNbp-
BaTa kacae rfiobasHuTe U permoHasHmTe
nasapu Ha BOCDBK, MYESIHO M/euynue wu
onpalwBaHe, a BTopaTa o6xBalla Hauwuo-
Ha/lHUTE Masapu Ha NYenHU NPoAYKTU
M3BbH KaTeropusita Ha mega.

Fno6anHn n pernoHasiHM Nasapu

Haii-komepcuanmanpaduTe npoayk-
TV Ha MN4YeslapcTBOTO Ca Me[a U BOCHKA,
KOMTO ca ¢ pa3sutu rnobanHu nasapu, 3a
KOUTO uma ouumanHn pgaHuu. Te umart
MHOI0 3aMecTuUTesI1, KaTo BOCbKa € 6un n
OoCTaBa Haii-yHUBEPCA/THUST U Ha-LUMPOKO
W3MOM3BAHUAT OT BCUYKN MYESTHM NPOAYK-
TW. TMasapuTe Ha oOCTaHa/IMTe MYesiHU
NPOAYKTU KaTo UBETeH npatlew, nepra,
nponosuc, n4yesniHoO Mseynle, OTpOoBa,
Manku, nyenum n TeEXHUTE NapBu, KakTo u
onpawBaHe, ca Cc no-cnabo pasBuTK
pernoHasH1 nasapu U AaHHuTe 3a TAX ca
no-TPyAHO  AOCTBLMHM  WAW  NUNCBAT.
Bbnpekn TOBa Te yyacTBaT B MHOrO
NeKkapcTBeHN, KO3METUYHWN, XPaHUTESTHU 1
Opyry NpoaykTn 1 ycnyru, kato yesenuvua-
BaT TAXHaTa pAobaBeHa CTOMHOCT, u4pes
NO3UTUBHUA CU UMUAXK. OCBEH TOBA, KOM-
BuHaumMuTe Mexay nyYenHu U HenyesnHu
NPOAYKTU yBennyasatr CUHEPTUYHOTO UM
3HayeHne U3BbH TEXHUTE WHAMBUAYAHN
OMOMOTUYHM  UEHHOCTK,  chopMupaiikm
LMpoKa 6a3a 3a MHoBaLuu.

Mpon3BOACTBOTO Ha NyeneH mes B
cseTa 3a nepuoga 2013-2016 r. ce kone-
6ae ot 1,6 go 1,8 MunmoHa ToHa rogmiu-
HO. PellaBallla pons Ha CBETOBHUA nasap
uma Kutali, kaTo OCHOBEH MPON3BOANTES
1 n3Hocuten. Kntain e ceetoBeH nnaep ¢
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methods include the complex combination

of induction, deduction, grouping,
comparison, analysis, synthesis,
abstraction,  concretization,  analogy,
modelling, formalization, observation,
mathematical.

RESULTS AND DISCUSSION

According to the set goal, the
research is focused on the analysis of the
tasks with the help of which it will be
achieved. Accordingly, a two-part
structure has been created. The first
concerns global and regional markets for
wax, royal jelly and pollination, and the
second covers national markets for bee
products outside the honey category.

Global and regional markets

The most commercialized products
of beekeeping are honey and wax, which
have developed global markets for which
there are official data. They have many
substitutes, and wax has been and
remains the most versatile and most
widely used of all bee products. Markets
for other bee products such as pollen,
beebread, propolis, royal jelly, venom,
queens, bees and their larvae, as well as
pollination, have less developed regional
markets and data on them are more
difficult to access or lack.

However, they are involved in many
medicines, cosmetics, food and other
products and services, increasing their
added value through their positive image.
In addition, combinations between bee

and non-bee products increase their
synergistic importance beyond their
individual biological values, forming a

broad basis for innovation.

The production of honey in the
world for the period 2013-2016 ranges
from 1.6 to 1.8 million tons per year.
China, as a major producer and exporter,
plays a crucial role in the world market.
China is a world leader with a production



npoun3soAcTBO OT Hag 450-500 xun. ToHa,
Kato npe3 2016 r. 4enbT My B CBETOBHOTO
NPoOn3BOACTBO Ha nueneH meg e 28,1%.
Typumsa e BTOpa B CBETa CbC CpPefEeH ro-
AavweH nokasaten 102 xun. ToHa. Jenst
Ha cTpaHaTa B CBETOBHOTO MPOU3BOACTBO
Ha nyeneH men e 6%. TpeToTo MACTO
3aema VpaH c roguiiHo npou3BoACcTBO OT
78 xun. ToHa. lpe3 2016 r. genbT Ha
cTpaHaTa e 6un 4.5%. Ha 4yeTBbpTO MSAC-
To ca CbhbeguHeHWTe LaTU C NPOU3BOA-
ctBeH gan ot 4,1% un cpefHo roguwHo
NPon3BOACTBO 73 XW. TOHa. Pycua uma
0K0/10 4% OT CBETOBHOTO MPOM3BOACTBO
(BroneTtuH, 6p. 09, 2018) — 70 xnn. ToHa
Me/[, rouLLIHO.

Cnep, nocoyeHuTe TOM NeET Abpxa-
BW B MPOM3BOACTBOTO Ha MyesnieH Mef B
cBeTa cpefHo 3a nepuoga 2013 — 2016 .
ca YkpaliHa ¢ 66 xun. ToHa, NHaus ¢ 61
XW/. TOHA, ApXeHTuMHa C 59 Xxun. ToHa,
Mekcuko ¢ 58.7 xun. ToHa (BoneTtuH, 6p.
09, 2018) u Etuonusa c okono 45 xwun.
ToHa. EBponeiickuat cbio3 (EC) e BTOpM
no-rosieMuHa Npou3BoanuTeEN C okoso 240 —
270 xun. ToHa nyeneH men cnep Kutai.
Haii-ronemute npov3BOAMTENKM Ha Mye-
neH mepq B EC npe3 2015 r. ca PymbHMA ¢
35 xun. ToHa, WcnaHna ¢ 32 xun. TOHa,
Yurapua ¢ 30 xun. ToHa, NepmaHuna c 24
Xun. ToHa, Wtanua ¢ 23 xwun. TOHa,
Mpumsa ¢ 22 xun. ToHa, PpaHumsa ¢ 18
Xun. ToHa, [Monwa c 14 xwun. TOHa,
MopTtyrasina n XbpeaTtcka ¢ no 10 xwun.
ToHa u bbarapusa ¢ 9 xun. ToHa (Joknag,
7.12.2016). Bbnpekn 4e EC e BTOpWU
npoussoguTen, TOW e Hali-ronemuaTt
notpebuten Ha nyeneH men B CBeTa C
okono 350 xun. ToHa Ha roguHa.

BHocbT Ha nueneH men B EC Tpa-
OVUMOHHO e okono 200 xui. ToHa Ha
ctoinHocT okono 0.5 mnpg. espo. EC
3aema okosi0 20 — 25% OT TbproeBuaTa C
nyeneH mMep, KOeTo e Hali-ronemus nasa-
peH pasan (http://faostat3.fao.org, 2012.),
T.e. 06eKT Ha MexayHapojHa Tbproeus e
OKO10 1 MWUANOH TOHa nyeneH mea. no-
6a/HUAT Nasap Ha nyeneH mMef npu cpea-
Ha LeHa Ha BHoca B EC okono 2.5 €/kr.,
we 6bOE okono 2.5 mnpa. espo/rof.
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of over 450-500 thousand tons, and in
2016 its share in world production of
honey was 28.1%. Turkey is second in the
world with an average annual rate of
102,000 tons. The country’'s share in
world production of honey is 6%. The third
place is occupied by Iran with an annual
production of 78 thousand tons. In 2016,
the country’s share was 4.5%. In fourth
place is the United States with a
production share of 4.1% and an average
annual production of 73 thousand tons.
Russia has about 4% of world production
(Bulletin, issue 09, 2018) - 70 thousand
tons of honey per year.

After the above five countries in the
production of honey in the world on
average for the period 2013 - 2016 are
Ukraine with 66 thousand tons, India with
61 thousand tons, Argentina with 59
thousand tons, Mexico with 58.7 thousand
tons (Bulletin, issue 09, 2018) and
Ethiopia with about 45 thousand tons. The
European Union (EU) is the second
largest producer with about 240-270
thousand tons of honey after China. The
largest producers of honey in the EU in
2015 are Romania with 35 thousand tons,
Spain with 32 thousand tons, Hungary
with 30 thousand tons, Germany with 24
thousand tons, Italy with 23 thousand
tons, Greece with 22 thousand tons,
France with 18 thousand tons, Poland
with 14 thousand tons, Portugal and
Croatia by 10 thousand tons and Bulgaria
with 9 thousand tons (Report, 12/7/2016).
Although the EU is the second largest
producer, it is the world's largest
consumer of honey, with around 350,000
tons per year.

Imports of honey to the EU are
traditionally around 200,000 tons worth
about 0.5 billion euros. The EU accounts
for about 20-25% of honey trade, which is
the largest market share
(http://faostat3.fao.org, 2012), i.e. subject
to international trade is about 1 million
tons of honey. The global market for
honey, with an average import price of
around € 2.5/kg, will be around € 2.5



PeanHo 1O € MHOro no-rofiAimM, U e cbe
CW/THO M30CTpeHa LieHoBa KOHKYPEHLMA U
MHOro 3aMecTuTenu — 3axap, BWCOKO-
(hpYyKTO3EeH cupon OT Lapesuua, CTeBUs u
MHOr0O ApYyrn W3KyCTBEHW MOACafUTeNu.
OueHeHo e, ye U3MUpaHeTo Ha nyenuTe
MOXe Aa Bb3siese Ha 150 munuapga espo
B cBeToBeH Mmawab  (Pesoniouus,
01.03.2018). Ha 6as3a WKOHOMWYECKMAT
etbekt OT onpawBaHeTo, KONTO Aoctura
20 NbT CTOWHOCTTA Ha Menda, HeroBusAT
rno6aneH nasap e 7.5 mnpga. espo/rog.
AKTya/THATE OLIEHKN 38 MKOHOMMUYec-
Kus edpekT OT onpallBaHeTo KoHcTaTupar,
ye 3apaguM u3yesBawuTe nyenu e
3acTpalleHa roguiliHa npoaykunsa Ha
cTtoliHocT Mmexay 235 u 557 wmnapa.
ponapa (Kanutan, 10-16 man 2019). Toea
03HauyaBa, Ye akTyanHuWTe CTOMHOCTU Ha
rnobasiHMTe nasapu Ha n4yesieH Meg,
BK/TIOYMTENIHO U Te3WN KOUTO He rnonajar B
obxBata Ha MexayHapojHaTa Tbprosus
ca ot 11.8 po 27.9 mnpa. ponapa Ha
roguHa (557/20 = 27.9). OtuuTtaliku, ue
omumanHarta cratucTuka He ob6xBawa
Mb/IHOTO NPOW3BOACTBO Ha MYefieH Mef,
MOXeM Ja KoHCTaTupame, 4e B YC/I0BUS-
Ta Ha YCTONYMB PBLCT B NOTpeb/ieHneTo,
rno6asHoTO My MNPOM3BOACTBO € Hafg 2
MUMIMOHA TOHA rOAMLIHO, & HEeroBuTe [/10-
6anHu nasapwu morat ga gocturHat u 30
M/IpA,. Jonapa Ha rogmHa. Heobxogmmo e
Ja oTbenexum, 4ye ronamarta Bonatwil-
HOCT B KOJIMYECTBO M LIEHUTE, Henpekbe-
HaTo NPOMEHST HeroBara CTOMHOCT.
Cnopep, cratuctukara Ha ®AO B
cBeta uma oKosio 80 MWIMOHA MNYesiHK
cemelicTBa, KOMTO Npoussexaar okoso 76
XW/. TOHa nyeneH BOCbK roguiHo. 3a ga
e Mo-ToYHa cratucTukara, Tpsbéea ga ce
[06aBn 1M BOCBKbLT, MOJMYYEH OT AWBUTE
nuyenu B cTpaHutTe oT A3ua u Adpuka,
KaKTo M HanMyneTo Ha TakbB KONTO He
n3nu3a Ha nasapa. Npes 2015 r. 40 cTpa-
HU npousBexgaTr 67 xun. ToHa nyeneH
BOCBK. [leceTTe BoAeLLM NPOU3BOAUTENKM
Ha nuyeneH Bocbk (https://www.bgfermer.bg,
10.05.2018) ca NHausa (23.5% oT cBeTOB-
HOTO MPOM3BOACTBO UNU 34.4 XWU/. TOHA),
Etnonua (5.5%, T.e. 7.5 xun. TOHa),
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billion/year. In fact, it is much larger, and
has very fierce price competition and
many substitutes - sugar, high-fructose
corn syrup, stevia and many other artificial
sweeteners. It is estimated that the
extinction of bees could amount to 150
billion euros worldwide (Resolution, March
1, 2018). Based on the economic effect of
pollination, which reaches 20 times the
value of honey, its global market is 7.5
billion euros/year.

Current estimates of the economic
effect of pollination show that the
disappearing bees endanger annual
production worth between 235 and 557
billion dollars (Capital, May 10-16, 2019).

This means that the current values of
global honey markets, including those that
do not fall within the scope of international
trade, are from 11.8 to 27.9 billion dollars
per year (557/20 = 27.9).

Considering that the official statistics do
not cover the full production of honey, we
can state that in the conditions of
sustainable growth in consumption, its
global production is over 2 million tons per
year, and its global markets can reach 30
billion dollars a year. It should be noted
that high volatility in quantity and prices
are constantly changing its value.

According to FAO statistics, there
are about 80 million bee families in the
world, producing about 76 thousand tons
of beeswax per year. For more accurate
statistics, the wax obtained from wild bees
in Asian and African countries should be
added, as well as the presence of one
that is not marketed. In 2015, 40 countries
produced 67 thousand tons of beeswax.

The ten leading producers of beeswax
(https://www.bgfermer.bg, 10.05.2018)
are India (23.5% of world production or
34.4 thousand tons), Ethiopia (5.5%, ie
7.5 thousand tons) , Argentina (4.8% or
7.0 thousand tons), Turkey (4.4%, 6.3



ApXeHTuHa (4.8% wnu 7.0 xun. TOHA),
Typumsa (4.4%, 6.3 xun. ToHa), HOxHa
Kopess (3.5%, 4.6 xwun. ToHa), KeHwus
(2.5%, 3.7 xun. ToHa), AHrona (2.3%, 3.4
Xnn. ToHa), Mekcuko (1.8%, 2.8 xwun.
ToHa), TaH3aHuAa (1.8%, 2.8 xun. TOHA),
Bpasunusa (1.8%, 2.5 xun. ToHa).

B Kurtali ce npowmssexgatr 6 xun.
TOHa N4esieH BOCHK roguLLiHo, a B PyckaTta
dpegepauusi NpoM3BOACTBOTO My Ce oOLue-
HABa Ha 3 xun. ToHa. CbLOTO KoMM4yec-
TBO ce npou3Bexga B YkpaiHa u VpaH.
Vima okono 10 BuAa nyesieH BOChbK C pas-
NNYeH UBAT, reorpaddCkm U 60TaHUYECKU
npomn3xon 1 opyru xapakrepuctukn. Hesa-
BMCMMO OT BMAa My €[HO OT OCHOBHUTE
M3NCKBAHMSA 3a HEroBOTO KayecTBO e
OTCBHCTBMETO HA OCTaTbLUU OT aHTMBUOTU-
Uy 1 Apyrv BETEpUHApHW npenapartu, nec-
TMUMON, TEXKA MeTan WU Jpyrn 3ambp-
cuTenn. BocbkbT Hamupa MpuIoXeHue B
MHOFO WHAYCTpManHW cekTtopu, capma-
uuata, XBI1, 3emegenveto u ap. No npo-
n3BeXOaHu Ko/nuyecTtsa, TOW € BTOpU
cnep nyenHusa meq. Camo BoChka U Mefa
umart 3aMecTuTenu, WU aHajlorMyHo ¢
nyenHWs mepn, 3amecTutenute my ca no-
eBTMHa HeroBa aJsTepHatmsa B XBIl,
Ko3meTukaTa, hapmaumaTa u ap.

Cpep, OCHOBHWTE 3aMecTUTeNN Ha
NyYenHMAT BOCHK Ce OTKpOsiBa napaguHa,
KOITO e NeTposieH NpoaykT. LleHata my e
MaJsIKO MO-HMCKa OT Ta3n Ha N4YesiHuS BO-
CbK, a NPWIOXKEHNETO MYy € aHa/IOTN4YHO —
MeguuMHa, KO3MeTHKa, CBELLW, TEXHMKA U
ap. OT pactutenHute BOCbUM  Hali-
KoMepcuanusupaHun ca kaHaenwnia u kap-
Hayb6a. OCBEH NOCOYEHUTE BOCHLUY UMa U
MHOTO ApYrn — NAaHOAVWH (KUBOTMHCKK),
uepesnH (MuHepaneH) n gp. MuyenHuar
BOCbHbK MMa npunoxeHuwe B Hag 40 oTpa-
Cb/la Ha NPOMMLLJSIEHOCTTA, B TOBA YUCMO
B MeguuuHaTta (CTomartosiorns, Aepmaro-
norus), koameTukarta (6ancamm n rnaHLo-
BE 3@ YCTHM, JIOCMOHW, OYHW SINHUWN U CEH-
K, MPOAYKTW 3a koca), napgrmepusaTa,
hapmaueBTukaTa, XBI1 (rnasvpaly, areHr,
3almTaBall MNOBBbPXHOCTTA Ha  HAKOU
naofoBe 1 npefoTeparasaly 3arybara Ha
BOZa), anuTepanusaTa, KakTo U B HAKOU
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thousand tons), South Korea (3.5%, 4.6

thousand tons), Kenya (2.5%, 3.7
thousand tons), Angola (2.3%) , 3.4
thousand tons), Mexico (1.8%, 2.8
thousand tons), Tanzania (1.8%, 2.8
thousand tons), Brazil (1.8%, 2.5

thousand tons).

In China are produced 6 thousand
tons of beeswax per year, and in the
Russian Federation its production is
estimated at 3 thousand tons. The same
amount is produced in Ukraine and Iran.
There are about 10 types of beeswax with
different  colour, geographical and
botanical origin and other characteristics.
Regardless of its type, one of the main
requirements for its quality is the absence
of residues of antibiotics and other
veterinary preparations, pesticides, heavy
metals and other contaminants. The wax
is used in many industrial sectors,
pharmacy, food industry, agriculture and
others. In terms of quantities produced, it
is second only to honey. Only wax and
honey have substitutes, and similarly to
honey, its substitutes are a cheaper
alternative in food, cosmetics, pharmacy
and others.

Among the main substitutes for
beeswax is paraffin, which is a petroleum
product. Its price is slightly lower than that
of beeswax, and its application is similar -
medicine, cosmetics, candles, appliances
and more. Of the vegetable waxes,
candelabra and carnauba are the most
commercialized. In addition to these
waxes, there are many others - lanolin
(animal), ceresin (mineral) and others.

Beeswax is used in over 40 industries,
including medicine (dentistry,
dermatology), cosmetics (lip balms and
glosses, lotions, eyeliners and shadows,
hair  products), perfumery, pharma-
ceuticals, food (glazing agent, protecting
the surface of some fruits and preventing
water loss), apitherapy, as well as in
some arts and crafts.



N3KyCTBa 1 3aHaATU.

OdmupmaniHuTe cTaTUCTUYECKN [aH-
HW 3a NPOM3BOACTBOTO HAa NYesieH BOCHK,
He obxBalwar LanoTo My npou3BOACTBO.
Bbnpekn ye TpagnLMOHHUTE LAHHW OTYK-
TaT OKOJI0 76 XUNAAU TOHA roAMLLIHO MPo-
n3BoAcTBO, npe3 2016 r. Ha CBETOBHUA
nasap ca TbpryBaHu 634 xun. ToHa nye-
NNleH BOCBbK Ha CTOMHOCT 2.2 MApA4. gonapa
(https://www.bgfermer.bg, 06.03.2018).
CwmsTta ce, ye Kutaih e goctasun 11 xun.
TOHAa NnyeneH BOCHK Ha CBETOBHUA Masap
Ha cTolHOCT 60 M/IH. gonapa, npu ycno-
BMe, Ye BCUYKM cTpaHu oT EC npounssex-
[OaT OKOso 7 Xui. ToHa. Hama n ocpmuyman-
HW AaHHK 3a NPOM3BOACTBOTO Ha BOCHK B
oTAenHuTe cTpaHn ot EC, Bbnpekn uye
TOWN BHacs Hag, 6 Xu. ToHa NyesieH BOChbK
roguHo. MNMpe3 2003 r. mexgyHapogHara
TbProBus C NYesieH BOCHK € obxBaljana
okono 22 xun. ToHa (https://pchelari.com,
03.03.2020). MNpu TO3M 06EM UM LeHa OT
4.5 xun. gonapa Ha TOH, MexayHapoAHuUsA
nasap Ha n4yesieH BOCbLK € 6un 0.1 mnpa.
Jonapa Ha rogmHa.

MuenHoto mneunue (royal jelly) e
LWMPOKO NPUETO B AMOHMA KaTo XpaHu-
TenHa fob6aBka, U e BK/IIYEHO B CbCTasa
Ha 3ampaseHn [ecepTun, COMIEHU XpaHw,
noanpaskyu W ApYyrM € peructpupaHu
nateHTn. CoumasiHuTe cnyxoéu ro kynysart
3a geua, komto ca B 60nHMuM. OT 1970 r.
MWHUCTEPCTBOTO Ha 34 paBeorna3BaHeTo 1
6/1aroCbCTOAHNETO Ha ANOHKSA, NpoBexXaa
NnosINTUKa B KOATO MUYEsSIHOTO Mseuuue e
YTBBbPAEHO KaTo ,HaTypasieH XpaHuTesieH
NPOAYKT, TACHO CBbP3aH CbC 34paBeTo Ha
yoBeka“. B pesynrtar Ha Tasu nonutuka
notpebneHMeTo My HapacTBa 3Hauu-
TenHo. lpe3 1965 rog. 10 e 3 TOHa
(https://www.bgfermer.bg, 30.11.2017), npe3
1986 rog. 180 ToHa (http://lwww.fao.org,
22.02.2020), npe3 2004 r. 600 TOHa, a
npes 2012 r. pgoctura 2 Xwa. TOHa
(https://agrozona.bg, 10.01.2017). Cera
cpefHata Npoab/HKUTENHOCT Ha XUBOTA B
AnoHMA e Hai-BucokaTa B cBeTa — 84,25
roguHun, a npes 1945 rogvHa 1A e 6una
okono 50 rogmHun.

Haii-ronemusat npoussoguten Ha
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Official ~ statistics on beeswax
production do not cover all beeswax
production. Although the traditional data
report about 76 thousand tons of annual
production, in 2016 the world market
traded 634 thousand tons of beeswax
worth $ 2.2 hillion (https://www.bgfermer.bg,
March 6, 2018).

It is estimated that China has delivered 11
thousand tons of beeswax on the world
market worth $ 60 million, provided that all
EU countries produce about 7 thousand
tons. There are no official data on the
production of wax in individual EU
countries, although it imports more than 6
thousand tons of beeswax per year.

In 2003, the international trade in
beeswax covered about 22 thousand tons
(https://pchelari.com, 03.03.2020). At this
volume and price of 4.5 thousand dollars
per tonne, the international beeswax
market was 0.1 billion dollars per year.

Royal jelly is widely accepted in
Japan as a dietary supplement, and is
included in frozen desserts, savoury
foods, spices and others with registered
patents. Social services buy it for children
who are in hospitals.

Since 1970, the Ministry of Health and
Welfare of Japan has pursued a policy in
which royal jelly is established as a
"natural food product closely related to
human health."

As a result of this policy, its consumption
is growing significantly. In 1965 it was 3
tons (https://www.bgfermer.bg, 30.11.2017),
in 1986 180 tons (http://www.fao.org,
22.02.2020), in 2004. 600 tons, and in
2012 reached 2 thousand tons
(https://agrozona.bg, 10.01.2017). Now
the average life expectancy in Japan is
the highest in the world - 84.25 years, and
in 1945 it was about 50 years.

The largest producer of royal jelly in



nyesiHO Maeunle B ceeTa e Kutald, KoWTo
npovseexaa Haj Xun. ToHa Ha roguHa v
uMa cenekTupaHa creuuanHa nopoaa
nyesnu 3a HeroBoTo NPou3BoAcCTBO. Apyru
ronemMmu Herosun NPoun3BoAMTENN Ca asunat-
CcKkuTe cTpaHu. Hai-ronemmsar my notpe-
6uTen e AnoHUA, KOATO NOTpPebsBa OKOs0
2/3 0T NPOn3BOACTBOTO — HAA, 2 XW1/1. TOHA
Ha roguvHa. Fonemu notpe6uTenu ca wu
eBponeiickata u ceBepHo-aMmeprKaHckaTa
KO3METUYHN WHAOYCTPUMU, KaKTO U pacTs-
lWMTe nasapu Ha 34paBOC/IOBHU XpaHU ©
[o6aBku. Bbrpeky ye nunceart gocTtarby-
HO TOYHU [aHHW 3a Npou3BefeHNTe KoNn-
yecTBa, TbPCEHETO HAa MYEesIHO Mieyuue
e nNpoab/iKM [a HapacTBa YCTON4YMBO.
Mpu nasapHu KosmyecTsa OT 3 XWU/. TOHA
N MexgyHapogHa uUeHa okono 250
ponapal/kr. (250 xun. ponapalToH) rno-
6asHUTe nasapu Ha NyesHoO Msedule Lwe
ca 0.75 mnpga. gonapa/rop,.

PernoHanHuTe nasapu Ha ocTaHa-
nite nyenHu npoayktn (6e3 Bocbka U
Meaa), UMaT MHOI0 BaXHO 3Ha4YeHwue, Tbil
KaTo LieHnTe Ha MexayHapoaHuTe nasapwu
TBbpAE YecTo ca Noj MeCTHUTE MNPous-
BOACTBEHM pa3xoau W U3NCKBaT CTaHaap-
TN 3a Ka4ecTBO, KOUTO He MoraT ga 6baaT
NMOCTUrHATM OT MaJIKUTE MYesiapcku CTo-
naHcTea. OcBeH ToBa NPOM3BOACTBOTO UM
B MaJlKu Konu4yectsa npegnonara n man-
K1 nasapHu HUWK. [ipyra oco6eHocT e no-
[06pOTO MM yCBOSIBaHEe OT pernoHasiH1Te,
T.€. MECTHWUTE NOTpebuTenu, B cbuetTaHme
C TOBa, 4Ye ce npegnarat B MNpeceH wu
HaTypaneH Bug, npeasug U Mno-HUcCKara
CbXpaHAeMoCT Ha MOoBeYyeTo OT THaAX.
Heobxooummn ca He camMO MapKeTUHr
Npoy4YBaHnsA, HO U MapKETUHI cTpaTernu,
KOWUTO [a pa3BuAT NOTEHUMaNbLT UM, U Aa
NO3BOJIAT NOCTUraHe Ha PEHTabU/THOCT U
KOHKYPEHTOCNOCOBHOCT Ha HazpernoHan-
HO 1 MeXAyHapoAHO HUBO.

PernoHanHuTe nasapu mmar onpe-
Jensuwa ponsa 3a peanusauusaTta, npeasup,
nincara Ha usrpageHv OUCTpUBYLIMOHHU
KaHanu 3a goctbha go rnobanHu nasapwu,
nopagn TexXHUTE MaJslKM KosmyecTsa W
CpaBHUTENHO KpaTbK CPOK Ha CbxpaHe-
Hue. Pa3BUTUAT CesiCKM Typu3bM, 3aHas-
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the world is China, which produces over a
thousand tons per year and has selected
a special breed of bees for its production.

Other major producers are Asian
countries. Its largest consumer is Japan,
which consumes about 2/3 of production -
over 2 thousand tons per year. Large
consumers are the European and North
American cosmetics industries, as well as
the growing markets for health foods and
supplements. Although there is a lack of
accurate data on the quantities produced,
the demand for royal jelly will continue to
grow steadily.

At market quantities of 3 thousand tons
and an international price of about 250
dollars/kg. (250 thousand dollars/ton) the
global markets for royal jelly will be 0.75
billion dollars/ year.

Regional markets for other bee
products (excluding wax and honey) are
very important, as prices on international
markets are too often below local
production costs and require quality
standards that cannot be achieved by
small beekeeping farms. In addition, their
production in small quantities implies
small market niches.

Another feature is their better absorption
by the regional ones, i.e. local consumers,
combined with the fact that they are
offered in fresh and natural form, given
the lower shelf life of most of them.

Not only marketing research is needed,
but also marketing strategies to develop
their potential and to achieve profitability
and competitiveness at the superregional
and international level.

Regional markets have a decisive
role in the realization, given the lack of
established distribution channels for
access to global markets, due to their
small quantities and relatively short shelf
life. The developed rural tourism, crafts
and local industries allow the



T U MECTHU MHAYCTPUM No3BoNsBaT 060-
CO0sIBaHETO Ha cneyuasieH K/AOH Ha
TypusMa — anMTypu3bM, KakTto 1 hopmu-
paHeTo Ha NuYesiHM NPOAYKTW C BUCOKA [0-
6aBeHa CTOMHOCT. B nepcnekTnBa Tbpce-
HETO UM Llie HapacTBa ycToiiuMBO, nopa-
OV HaMansiBaHe Ha KOHcymauusiTa Ha 3a-
Xapu v rnobasHarta ponsl Ha onpallBaHe-
TO 3a 6GMopasHoo6pasveTo U NPoAOBOJI-
CcTBMETO. MapKeTUHIbT U TEXHOoNornnMTe
3a NPOU3BO/ACTBO M NpepadoTka, KakTo U
OTKPVMBAHETO Ha HOBWU MPUNOXEHNA Ha
nyesHUTE MPOAYKTW, M3BBLH KaTeropuata
Ha Mega, We 6bgaT pAsuratenn 3a
pas3BMTNETO Ha TEXHWUTE Nasapwu.

HauvoHanHu nasapwu

OpraHn3aynoHHMTe  nasapu  Ha
nyenHU NPOAYKTM M3BBH KaTeropuata Ha
Mefa o6xBallaT Te3n Ha BOCHK, mpalleLl,
npononuc, Maeuuvue, nepra, napsu, nog-
Mop (TpynoBe Ha nyesiv) U oTposa (anu-
TOKCWH). B HauMOHaneH, KakTo 1 B Mexay-
HapofeH n/jaH opraHn3auvoHHuTe nasapu
Ha BOCbK, npatueL, nponosmc u maeyuue
ca TpaguLUMOHHO NO-pPasBUTU OT Te3N Ha
nepra, napsu, NOAMOP M anUTOKCWH, MO-
pagmn KOeTo u 3a TAX Mma fnoseye AaHHW.
MasapuTe Ha Nyesnn maviky U onpawiBaHe
cnajaT KbM Masapute Ha cpeacTBa 3a
NpoOn3BOACTBO, & anUTYpu3MbT, KONTO e
KbM MOTpebutenckute nasapu, e B 3apo-
Ovw. 3aToBa OT HauMOHas/IHUTe nasapuTe
Ha nyesiHN NPOAYKTWM M3BBH KaTeropuata
Ha Meja Le aHaiu3upame opraHusa-
LUMOHHWTE nas3apu Ha BOCHK, Mnpallel,
npononnc n maeuunue, a oT nasapure Ha

cpefcTBa 3a NPOU3BOACTBO — NYenu
Maiiku 1 onpallBaHe.

3a npou3BOACTBOTO Ha eauH
Knnorpam  nyefeH  BOCHLK, nyenute

uspasxogsaT okosio 3,5 kr. mef, KoeTo e
6asara 3a onpegensHe Ha ueHaTa My
(http://agroplovdiv.bg, 07.07.2015). Tosa

O3HayaBa, 4Ye eauH KunorpaMm BOCHK
Tpsa6bea pa cTpysa 17,5 nB.J/kr., npu
yc/noBne, Ye LUeHaTa Ha Meja Ha

OpraHv3aLVoHHMTe Nasapu e 5 nB./kr., HO
Haii-MacoBaTa LieHa Ha HacToslmTe
HaLMOHA/IHM OpraHM3aLMOoHHU nasapu e
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establishment of a special branch of
tourism apiturism, as well as the
formation of bee products with high added
value.

In the long run, their demand will grow
steadily due to the reduction of sugar
consumption and the global role of
pollination for biodiversity and food.

Marketing and technologies for production
and processing, as well as the discovery
of new applications of bee products, outside
the category of honey, will be engines for
the development of their markets.

National markets

Organizational markets for bee
products outside the honey category
cover those of wax, pollen, propolis, royal
jelly, beebread, larvae, bee stings
(carcasses of bees) and poison (apitoxin).
Nationally, as well as internationally, the
organizational markets for wax, pollen,
propolis and royal jelly are traditionally
more developed than those of beebread,
larvae, plague and apitoxin, which is why
there is more data for them. The markets
for queen bees and pollination belong to
the markets of means of production, and
apiturism, which belongs to the consumer
markets, is in its infancy. Therefore, from
the national markets for bee products
outside the category of honey we will
analyse the organizational markets for
wax, pollen, propolis and royal jelly, and
from the markets for means of production
- queen bees and pollination.

To produce 1 kg. of beeswax, bees
consume about 3.5 kg honey, which is the
basis for determining its  price
(http://agroplovdiv.bg, 07.07.2015).

This means that 1 kg. of wax should cost
BGN 17.5 / kg, provided that the price of
honey on the organizational markets is 5
BGN/ kg, but the most common price on
the current national organizational
markets is about 10 BGN/ kg. Given this,



okono 10 nB./kr. MNMpeaBua ToBa HacTos-
uata My LeHa e nogueHeHa, v TpeHga i
we 6bae Bb3XOAAW,. OTumTaiikm, ue
OCHOBHWAT KOHCYMAaTOp Ha NyefieH BOCHK
€ N4yenapcTBoTO, KOETOo noTpebsia ot 2/3
[0 3/4 oT Hero, MOXeM Ja KoHcTaTupame
HaNMUMETO Ha CuU/Ha Kopenauus mexay
LeHUTe Ha nNYenHWaT Men u Tes3n Ha
NYesIHUAT BOCHK. 3aToBa HUCKUTE LEHU
Ha Mefa, 3af4bpXaT LeHUTe Ha nyesiHuA
BOCbK, a TOBa OKasBa [AecTumynupatio
B/IMSTHNE N BbPXY HEFOBOTO NPOV3BOACTBO.
oAMWHOTO NPOU3BOACTBO Ha nye-
NneH BoCcbK B Bbarapus npmn 783 348 6p.
cemeiictBa u 0,2 Kr. MUHUMaJsIEH 0OMB OT
cemeiictBo e 156.7 ToHa. MNpwn ueHa ot 10
NB./Kr. opraHm3aunoHHus nasap we e 1.57
MAH. ne./rog. Mpu cpegeH pobus 0,5 «r.
oT cewmeiictBo  (http://agroplovdiv.bg,
07.07.2015), npon3BoacTBOTO Lie e 391.7
TOHa, a HauuoHaNHWA opraHn3aLnoHeH
nasap uwe 6bae 3.9 maH. ne./rog. Mpu
0.95 kr. cpegeH go6buB OT CeMeiicTBO
(https://www.bgfermer.bg, 10.05.2018)
TOl We 6bae No4ytn ABOMHO MO-TONSAM.
3HauuTenHa 4acTt OT NYesiHUA BOCHK WU
ocTaHa/iMTe N4YesiHU MPOAYKTU, KOUTO He
Ce u3nonseaT paumoHasHO ce ryesar, T.e.
ocTaBaT HeEYCBOEHW KaTo mnoTeHuunan.
MpuunHUTE 3a TOBa ca He camMo AecTu-
MynupawmTe LeHW, HO U W3MO0/3BaHEeTO
Ha HenoaxoAsALM TEeXHO/I0TMN U TeXHUKa
WNn niMncarta Ha Takuea. B nepcnektusa
pa3BUTMETO Ha TEXHONOrMmMTe 3a Mnpous-
BOACTBO M npepaboTka Le AnHamu3npa
pa3BUTMETO Ha TEXHUTE nasapu.
MuenHuAT npawey, nma gobpe pas-
BUTW HaLMOHa/THU OpraHn3aLyOHHU U No-
TpebuTenckm nasapu. Mima v npoussBof-
CTBO Ha cepTudpmumpaH oGuonpawled,
KOWTO ce peasin3mpa Ha 4yXxgu nasapw.
MpoussoaguTennTe Ha NuesieH npawley ca
npeavMHO rofiemMmun NYesapckn cTtonaHcTea
¢ Hapg 150 kowepa, komTto npe3 2018 rog,.
cbecTaBnaBar 46% o1 obwute 783 348
6pos. lMpuemaiikm, 4ye MuHUMym 8% oOT
TAX gobuBar nyeneH npawlew, we nony-
yMM Hag 28 xun. kowepa. Mpu To3K 6pOI
n cpefeH [obuB OT 3 Kr. Ha Kowep
(0OBUMBBT € 0KoNo 2-4 Kr. OT Kowlep), we
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its current price is underestimated, and its
trend will be upward.

Considering that the main consumer of
beeswax is beekeeping, which consumes
2/3 to 3/4 of it, we can find a strong
correlation between the prices of honey
and those of beeswax. Therefore, the low
prices of honey keep the prices of
beeswax, and this has a disincentive
effect on its production.

The annual production of beeswax
in Bulgaria at 783 348 pcs families and
0.2 kg minimum vyield per family is 156.7
tons. At a price of 10 BGN/ kg the
organizational market will be 1.57 million
BGN/ year. At an average yield of 0.5 kg
from a family (http://agroplovdiv.bg,
07.07.2015), the production will be 391.7
tons, and the national organizational
market will be 3.9 million BGN/year. At
0.95 kg average vyield per family
(https://www.bgfermer.bg, 10.05.2018) it
will be almost twice as large. A significant
part of beeswax and other bee products
that are not used rationally are lost, i.e.
remain untapped as potential. The
reasons for this are not only the
disincentive prices, but also the use of
inappropriate technologies and equipment
or the lack of such. In the future, the
development of production and
processing technologies will dynamism
the development of their markets.

Bee pollen has well-developed
national organizational and consumer
markets. There is also the production of
certified organic pollen, which is sold in
foreign markets. Producers of bee pollen
are mainly large bee farms with over 150
hives, which in 2018 accounted for 46% of
the total 783,348 units.

Assuming that at least 8% of them
produce bee pollen, we will get over 28
thousand beehive. With this number and
an average yield of 3 kg per hive (yield is
about 2-4 kg per hive), we will have 84



umamMe 84 TOHa nyeneH npaiwew, Ha
roguHa. ronyyeHuTe gaHHW nokassarT, ye
JOopy Mpu Ta3n KOHCepBaTUBHA OLleHKa
[06VBaHUA MyesieH npallel, € 3HaYUTEesHO
Haj npou3BexgaHuTe konmuecTsa npeay 30
roguHn oT 7-8 TOHa Ha roavHa, Korato
Bbnrapusa e 6una cpef nuaepuTe B ceBeTa
No NPOV3BOACTBO Ha NMYESTHU NPOAYKTU.
MyenHuAT npawel, n3nucksa n3nos-
3BaHeTO Ha crneuunanmavpaHa TexHuka 3a
[obus (npaweloynosutenn) n npepabot-
Ka (CyLUMnHW, BEeASKU, XNagunHuumn n ap.
WHBEHTapP), KOeTo Hanara AONb/HUTENHN
uHBecTUUMK. CylUMNHATa 3a N4YesieH npa-
wey, cTpyBa Hag 220 40 HAKOMKO XMnsaam
neBa, Besnkata Hag 120 go 500 nB.,
npaileuoynosutenar crpysa ot 3-4 [o
Hag 40 nB. LleHaTta Ha nyenHua npawe
Ha opraHu3aLVOoHHUTE nasapu e okoso 25
NB./KT., KATO Ha NOTpebuTenckuTe nasapu
e Hag 1,6 nbTy A0 Ha4 2 NbTU NO-BUCOKA
npy no-mankute pasdacosku. Mpu npa-
BU/IHO CbXpaHeHue, nevyebHUTE kayecTsa
Ha n4yesnHUAT npawel, morat ga ce 3a-
nasqar 4o 6 meceua, a cnepg okosio 2 ro-
OVHN Toi cTaBa 6e3none3eH. CmecBaHe-
TO Ha npatlew, ¢ nyeneH mMef B CbOTHO-
weHve 1:1, yBesiMyaBa CPOKLT My 3a
CbXpaHeHue [0 OKOs0 5 rognHu.
MpaweusbT Hamupa LWNMPOKO NPUsIo-
XeHve B anuTtepanuaTa, Ko3MeTukaTa,
XBI, nyenapctsoto 1 Ap. M3non3sa ce
Kato UMYHOCTUMY/aTop, XpaHuTesiHa [o-
6aBka, 3a neyeHve Ha aneprum n pasnny-
HW BUOOBE 3aBUCMMOCTW U NOTUCKaHE Ha
notpebHocTTa OT HapKOTULW, asikoxof,
uurapn. TYeNHUAT npawel  CbAbpxa
roNsiMo KO/IMYecTBO PYTUH (BUTaMUH P) —
6udnaBoHOM, MOLWEH aHTUOKCUAOAHT,
KOMTO JonpuHacs 3a yKpensaHe Ha Kanu-
nsapuTe U KPbLBOHOCHUTE CbAOBE, Nomara
npy npob6aemMm C KPbBOOOpPALLEHNETO W
Kopurvpa HuBarta Ha xorsectepona. lNpu-
TexaBa MOLUHM MPOTMBOCHCHPBALLM CBOWA-
CTBa U CNYXW 3a npomiakTuka Ha WH-
(hapKT, MHCYNT M BCUYKN NpexaeBpeMeH-
HO pasBuMTM CUMMOTOMW Ha CTapocTTa.
Ynotpebarta My BOAM [0 yBeNnyaBaHe Ha
dousnyeckuTe n yMCTBEHU CNOCOBHOCTHU.
BHeceHMAT BBLB Kollepa nuesieH
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tons of bee pollen per year. The obtained
data show that even in this conservative
assessment the produced bee pollen is
significantly  above the  quantities
produced 30 years ago from 7-8 tons per
year, when Bulgaria was among the world
leaders in the production of bee products.

Bee pollen requires the use of
specialized equipment for extraction
(pollen catchers) and processing (dryers,
winches, refrigerators, etc. equipment),
which requires additional investment.

The dryer for bee pollen costs over 220 to
several thousand levs, the fan over 120 to
500 levs, the pollen catcher costs from
3-4 to over 40 levs. The price of bee
pollen on the organizational markets is
about 25 levs/kg. Markets is over 1.6
times to over 2 times higher for smaller
cuts. With proper storage, the healing
properties of bee pollen can be preserved
for up to 6 months, and after about 2
years it becomes useless. Mixing pollen
with honey in a ratio of 1:1 increases its
shelf life to about 5 years.

Pollen is widely used in apitherapy,
cosmetics, food, beekeeping and others.
It is used as an immunostimulant, food
supplement, for the treatment of allergies
and various types of addictions and
suppression of the need for drugs,
alcohol, cigarettes.

Bee pollen contains a large amount of
rutin  (vitamin P) a bioflavonoid, a
powerful antioxidant that helps strengthen
capillaries and blood vessels, helps with
circulatory  problems and corrects
cholesterol levels.

It has powerful anticoagulant properties
and serves to prevent heart attack, stroke
and all premature symptoms of old age.
Its use leads to an increase in physical
and mental abilities.

The bee pollen brought into the



npawlew, ce npeepbla B nepra (Beebread),
KOSITO € 06paboTeH, oboraTteH 1 KoHcep-
BMpaH NyeneH npawey. TS Moxe ga ce
CbXpaHsiBa AbAr0, Tbil Kato B YNIbT-
HEHMS M 3anedyaTaH npawel npoTuya
M/IeYHOKMCEeNa (hbepmeHTaums, a Mieu-
HaTa KucenvHa npegnassa npaweua ot
pasBansiHe W 0 KoHcepsupa. [eprata
cbabpxa 10 He3aMeHUMU aMUHOKMCcenu-
HK, 20 3aMeHnMK 1 0ko10 50 dhepmeHTa —
6UOMOTMYHM KaTasiM3aTopu, KOUTO yyac-
TBaT B MOYTU BCUYKM XU3HEHU MNpoLEecH.
TA e cynep xpaHa C BUCOKa Cbxpa-
HAEMOCT M rosiima GuosiorMyHa akTuB-
HOCT M CTOMHOCT. OCHOBHaTa TEXHOJI0MS
3a fO6UB Ha nepra e 4pe3 paspyllaBaHe
Ha nuenHuTe nutu. JobnBaHnuTe KoaMyec-
TBa OT €AVH KOWep ca OKOJI0 eAVH KnIo-
rpam Ha roguHa. HauuoHasHuTe nasapw
Ha nepra ca npegumHo noTpebuTencku u
cnabo pas3sutM C LeHn okono 100-150
nB./Kr.

OT efvH nuyesieH Kowep Moxe fAa
ce pobuBa roguwHo Hag 50-100 rpama
npononwuc. LleHata My Ha opraHm3aunoH-
HuTe nasapu e okono 30 - 50 n../kr., a Ha
notpebutesickute € Hag ABa MbTU Mo-
rosisiMa ocobeHo npu no-masikmuTe pasca-
COBKM. MNMasapuTe Ha nmponosuca 3aBucAT
OT CTaHAapTu3auusaTa, KoATO MOXe [Aa
cTabunusmMpa 3HauMTeNIHO  pasBUTUETO
um. [obmBaHeTO Ha NponosmMc Msmcksa
crneunanvanpaH MHBEHTap U TEXHONormn
3a npepaboTka. Mpexarta 3a A06MB Ha
npononuc cTpyea okono 3-4 nB./6p., a
T.Hap. Avadgparma e ¢ ueHa ot 10 go 50
nB./6p. N3ucksa ce pusep 3a oxnaxaa-
He, pasdacoBaHe M MOYUCTBAHE OT Mpu-
mMecK. MNpoab/MHKMTENHOCTTA Ha CbXpaHe-
Hue Ha npononuca e Ao 7 roguHu. Mog
hopmaTa Ha cnupTHa TuHKTYpa ¢ 30%
nponoanc rogHocTTa € A0 TpU roguHu, a
Ha BogHarta TuHkTypa ¢ 50% npononuc —
[0 efgHa roguHa.

MponosMchLT HaMMpa Bce MO-LUMPOKO
NPWIOXKEHNE B MeguuuHaTa, KoameTunkata
n gp., nopaan HeroBmuTe NMPOTUBOMUKPOO-
HW, MPOTUBOIbOUYHKN, MNPOTUBOBUPYCHMU,
NPOTUBOBL3NA/IUTENHN, MPOTUBOTYMOP-
HW, AQHTUTOKCWMYHW, aHTUNBYEBU, UMYHO-
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hive turns into beebread, which is
processed, enriched and canned bee
pollen. It can be stored for a long time, as
lactic acid fermentation takes place in the
compacted and sealed pollen, and lactic
acid protects the pollen from spoilage and
preserves it.

Beebread contains 10 essential amino
acids, 20 replaceable and about 50
enzymes - biological catalysts that are
involved in almost all life processes. Itis a
super food with high shelf life and high
biological activity and value. The main
technology for extracting beebread is by
destroying the  honeycombs. The
quantities harvested from one beehive are
about 1 kg. per year. The national
markets of beebread are mainly consumer
and poorly developed with prices around
100-150 BGN/ kg.

More than 50-100 grams of propolis
can be extracted annually from one
beehive. Its price on the organizational
markets is about 30 - 50 BGN/ kg, and on
the consumer markets it is more than
twice as high, especially for the smaller
cuts. Propolis markets depend on
standardization, which can significantly
stabilize their development. Propolis
extraction requires specialized equipment
and processing technologies. The network
for extraction of propolis costs about 3-4
BGN / piece, and the so-called diaphragm
is priced from 10 to 50 BGN/ piece.
Freezer required for cooling, cutting and
cleaning from impurities. The shelf life of
propolis is up to 7 years. In the form of
alcohol tincture with 30% propolis, the
shelf life is up to three years, and the
aqueous tincture with 50% propolis - up to
one year.

Propolis is increasingly used in
medicine, cosmetics, etc., due to its
antimicrobial, antifungal, antiviral, anti-
inflammatory, antitumor, antitoxic, anti-
radiation, immun  stimulating  and
analgesic properties.



CTUMy/Mpawm 1 60JIKOyCrnoKosBaLm
cBoiicTBa. Toli ce M3Mnon3Ba kaTo Tepa-
NeBTUYHO CPELCTBO MPU HAKOM BUOOBE
Xepnec, rpun, Bb3naseHns Ha BeHuuTe,
e3uka, fvraeBmuarta Ha YCTuUATa KyxXuHa,
rbpnorto, cnveuumte. [MpononucsLT Cb-
Abpxa (hnasoHouamM, KOUTO MaTt chapma-
Ko/lornyeH u 6uosormyeH edekT, u ykpen-
BaT CTEHUTE Ha Kanunapute. Tepanusra ¢
nponosiuc He BOAW [0 U3rpaxnaHe Ha
pPe3nCTEHTHOCT OT CcTpaHa Ha 6Gakrepun,
rOVYKM 1 Ap., a cbyeTaBaHeTO My C
HAKOM aHTMOMOTUUM (NEHUUWMAWH, CTpen-
TOMUUWH, TeTpauvkiuH) nosuvllaBa 3Ha-
YUTENHO TAXHATa e(PekTUBHOCT.

3a einH Ce30H OT eaunH KoLep Mo-
Xe ga ce nssnede 400-600 rpama nyesiHO
mMreunue. [pou3BOACTBOTO Ha NYyesiHo
Mneunue B bBbarapua e cpaBHUTENHO
cnabo — okoso 2 ToHa. MuenHoTo Mneuu-
ue ce cbxpaHsiBa Hali-gobpe nvodunin-
3MpaHo, T.e. U3CYLLEHO Mpu HUCKN Temre-
patypu. Ta3n TexHO/0rMa W3nUcKkBa ce-
puo3Ha MHBECTULMNA OT HAKOJSIKO [ECETKU
XUNSAM neBa 3a CYLWWIHA, foCTaTbyeH
o6em Ha NpoM3BOLACTBOTO U OCUTYpPEHU
nasapu. NMyenHoTo mseunle Moxe ga ce
cbxpaHsiBa npu -18°C 3a okono 1-2 rog.,
KaKTo U 4ype3 cMecBaHe C Me[ B CbOT-
HoweHne 5:100 wam 5:150. C mepa TO
MOXe [a ce CbXpaHsiBa NPoAb/HKUTENTHO
npu cTailHa TemnepaTtypa, kKaTo gpyro
npeauMcTBO € N peasin3npaHeTo Ha cu-
HepruyeH edoekt — 2 + 2 = 5. [pu BCUYKN
BapvaHTu ce npenopbyBa CbXpaHeHne Ha
CTYAEHO M TbMHO, KaKTO U No-6bp3a KOHCY-
Mauus cnej pasMmpassiBaHe Uan oTBapsiHe.

MuenHata oTpoBa e BUCOKOCNeLuna-
Nn3npaH NPoAYKT C MHOIO Masiko W crne-
UMdmnyHM Kynyesaum — papmaueBTuyHaTa
N KO3MeTuYHaTa UHOYCTPUM, KakTo U anm-
TepanesTW, KOWUTO W3MNON3BAT W XUBU
nuenn. O6emMbT Ha Nasapa e cpaBHUTEN-
HO MaJTbK, BBMPEKU Ye HAMa BCeobXBaTHU
npoy4ysaHus. LleHnTe Ha nyenHara OTpo-
Ba npe3 1990 r. BapupaT 3HA4MUTEsIHO
Mexay 100 n 200 gonapa 3a rpam cyxa
otpoBa (http://www.fao.org, 22.02.2020),
a pHec ca okono 40 ne./rp. MuenHaTa
0oTBOpa npuTexasa NPOTUBOBBL3NA/IUTES-
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It is used as a therapeutic agent in some
types of herpes, influenza, inflammation of
the gums, tongue, mucous membranes of
the mouth, throat, tonsils. Propolis
contains flavonoids that have a
pharmacological and biological effect and
strengthen the walls of capillaries.
Propolis therapy does not lead to the
development of resistance by bacteria,
fungi, etc., and its combination with some
antibiotics (penicillin, streptomycin,
tetracycline) significantly increases their
effectiveness.

For one season from one hive can
be extracted 400-600 grams of royal jelly.
The production of royal jelly in Bulgaria is
relatively low - about 2 tons. Royal jelly is
best stored lyophilized, i.e. dried at low
temperatures.

This technology requires a serious
investment of several tens of thousands of
levs for a dryer, sufficient production
volume and secured markets. Royal jelly
can be stored at -18°C for about 1-2
years, as well as by mixing with honey in
a ratio of 5: 100 or 5: 150. With honey it
can be stored for a long time at room
temperature, and another advantage is
the realization of a synergistic effect —
2 + 2 5. In all variants it is
recommended to store cold and dark, as
well as faster consumption after thawing
or opening.

Bee venom is a highly specialized
product with very few and specific buyers -
the  pharmaceutical and  cosmetic
industries, as well as apitherapists who
also use live bees. The market volume is
relatively small, although there are no
comprehensive studies.

The prices of bee venom in 1990 varied
significantly between 100 and 200 dollars
per gram of dry venom
(http://www.fao.org, 22.02.2020), and
today they are about 40 BGN/g. The



HN 1 06e360/1ABaLLM CBOWCTBA, MOHWKaBa
CbAbPXaHNETO Ha XO0/1eCTeEPOs B KPLBTA,
cnoco6CcTBa 3a JIeUYEHNETO Ha aTepocke-
posata U MHOro apyrn. T e TexkaTa
apTunepusi Ha anutepanusaTa. MNuenHarta
OTpOBa MOXe Ja ce CbXxpaHsiBa U3cylleHa
UM 3ampaseHa B MPOAb/HKEHME Ha HA-
KONKO Mecela B TbMHU OMNakoBKW, HO He
TpsibBa fa ce CbxpaHsaBa B XNaAWIHUK
noBeye OT HSIKOJIKO CeaMULIA.

MasapuTe Ha nN4YyeneH BOCHK ca
npeobnagasallo opraHM3aLMoHHK, a no-
TpebneHneTo Ha nasapuTte Ha Ape6Ho e
HULWOXHO. MuyeneH npaiwel ce npegnara
W BbB BEpPUrMTE MarasviHu, T.e. UMa W
MHOro Aobpe pa3suT nasap Ha ApebHo,
BK/1. U B TpaguLMOHHATa TbproBus u au-
PEeKTHUTE NPOoAaX6by OT nyesapckuTe cTo-
naHcTea. MpononncbT uma cneyndonyeH
nasap Ha eApo — OCHOBHO W3/I0XEHMS,
KaTo M nasap Ha Ape6GHO — CermMeHTa Ha
TpaguuuoHHaTa Tbprosusd. MNyenHoTo mne-
ymue uma cnabo pasBUT opraHM3aLoHeH
nasap, npeasvj CpaBHUTENHO MaslkuTe
KONM4YecTBa, KOMTO ce MmpousBexagar, no-
pagnm KoeTo ce peanv3vpa npeobnaga-
BalLO Ha nasapu Ha gpebHo — Tabnuua 1.
Meprata ce pgo6bvBa B MHOIO Masiku
KONMYecTsa W HAMa OpraHu3auvoHeH
nasap. HauuoHanHuTe nasapu Ha napsu
ca B 3apoguul, a TakuBa Ha nogmop u
nyesiHa OTPOBa HsAMa.

beehive has anti-inflammatory and
analgesic  properties, lowers blood
cholesterol, helps treat atherosclerosis

and much more. It is the heavy artillery of
apitherapy. Bee venom can be stored
dried or frozen for several months in dark
packaging, but should not be stored in the
refrigerator for more than a few weeks.

Beeswax markets are predominant-
ly organizational, and consumption in
retail markets is negligible. Bee pollen is
also available in chain stores, i.e. there is
also a very well developed retail market,
incl. and in traditional trade and direct
sales from beekeeping farms.

Propolis has a specific wholesale market -
mainly exhibitions, as well as a retail
market - the segment of traditional trade.
Royal jelly has a poorly developed
organizational market, given the relatively
small quantities that are produced, which
is why it is sold predominantly in retail
markets — Table 1.

Beebread is produced in very small
quantities and there is no organizational
market. National larvae markets are in
their infancy, and there are no larvae and
bee venom markets.

Ta6nuua 1. HaunmoHaHW opraHn3aunoHHN nasapu, N3BbLH KaTeropmusita Ha Meaa
Table 1. National organizational markets, outside the category of honey

MNuenuu Kowuepu [obus O6uwo LleHn Masapwu
npoayKT Bpoii Kkr./ 6p. ToHa nB../Kr. MJ/H. NB./rog.
Bees Beehives Yield Total Prices Markets
Products Number kg/ pc. Tons BGN/ kg million BGN/ year
Bock 783 348 0.2 156.7 10 1.57
Beeswax
Mpawey 28 000 3 84 25 2.1
Pollen
';pO”O.“"'C 385 000 0.05 19.25 50 0.96
ropolis

Mneunue 8 400 0.25 2.1 500 1.01
Royal jelly

O6wwo/ Total 5.7

Mazapute Ha nyenum Malikm ca
pasBuTK, HO Te3W Ha onpalBaHe ca B

The markets for queen bees are
developed, but those for pollination are in




3apoguwl. VMma cnopaguyHn paHHW 3a
LEeHN Ha onpatuBaHe okono 20 n../kowep.
OT HanuuneTto Ha ctatuctuka ot 2015 r.
o 2019 r. 6poAT Ha cTonaHcTBaTa
Jeknapupanu, Yye mmat cropasymeHue c
dhepMepun 3a onpallBaHe Ha 3eMefersicku
KyNnTypu, Hamasisisa Mo OTHOLleHue Ha
6poa kowepn oT 7 668 Ha 2 367
(MuHucTtepcTBOo Ha 3emegenueto, 2015,
2016, 2017, 2018, 2019). MNpuunHUTEe 3a
ToBa ca, 4Ye Mu3Bagkara He obxsawa
BCUYKM CTONaHCTBa, U Te msbarear ga A
oTyMTaT, 3aWoTo OT efHa CcTpaHa He
nonyyasar cyocugum 3a Hes, a oT gpyra
T8 oopmmpa gaHbun. Mpeasung takra, ve
onpaiiBaHeTo yBenMyaBa 3HAUUTENHO
[o6uBMTE, MOXEM [a MpeanosiokuM, ye
peanHus Gpoli Kowepu Ha To3u nasap e
Hag fABa nbTU nosedve. OuyakBa ce W
BbBeXJaHeTo Ha cybcuaumn 3a Tasn eko-
CUCTEMHA YCnyra, KOeTo LUie pasaBuxu
nasapa — Tabnuua 2.

JaHHuTe ot Tabavum 1 un 2
nokassar, ye [Opu MNpu KOHCepBaTMBHA
OLeHKa HauMoHasiHiTe nasapu Ha nyenHu
NPOAYKTU W3BBH Karteropuata Ha Meja
HagXBbPAAT 8,6 MaH. NB./rod. Benukn Te
YyCTOMYMBO HapacTBaTr npes3 nocnegHute
TpU JeceTnneTus, nopagy Koeto MOXeM
Ja rnporHosvpame, 4ye Haaxsbpnatr 10
MJ/IH. NB./rof., Tbili Kato He e OoT4YeTeH
notpebutesickua nasap Ha nepra u ap.
HauuoHasiHUTe nasapy Ha nuyesieH mep,
HaoXBbPNAT 98 M/H. niB./rog. OT TAX Haf
54 wmnH. nB.Jrog. ca opraHu3aLyoHHK
nasapu, 4pe3 KOWTO 6bArapckusi nyeneH
Me/[, Ce eKCrnopTupa Ha 4yau nasapu, a
Hag 44 wMAH. nB.Jrog. ca  Herosute
notpebutenckn nasapu (/ltobeHos, 2019).
CobnocrtaBkata Ha HalMOHanHUTE nasapwu
Ha wmepga (okono 100 mnH. nB./rog.)
CMPAMO OCTaHa/IMTe NYesiHU NPOAYKTU
(okono 10 mnH. nB./rog.) nokaseaT, ue
nocnegHute ca okosno 10% oT Tes3n Ha
nyesiHMA Mea.

MasapuTte Ha cpeacTBa 3a NPous-
BOLCTBO He ca NnoTpebutesncku, a camo
opraHusaumMoHHn. OCHOBHUAT ABurartern
Ha TAXHOTO pa3BuUTME € oOoLeHKata 3a
€KONOMMYHUSA, coLmasiHus, NPoaoBO/ICTBE-
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their infancy. There are sporadic data on
pollination prices around 20 BGN/ hive.
From the availability of statistics from
2015 to 2019, the number of farms
declaring that they have an agreement
with farmers for pollination of agricultural
crops decreases in terms of the number of
hives from 7,668 to 2,367 (Ministry of
Agriculture, 2015, 2016, 2017, 2018,
2019). The reasons for this are that the
sample does not cover all farms, and they
avoid reporting it because, on the one
hand, they do not receive subsidies for it,
and on the other hand, it forms taxes.
Given the fact that pollination significantly
increases yields, we can assume that the
actual number of hives in this market is
more than twice as much. The
introduction of subsidies for this eco-
system service is also expected, which
will move the market - Table 2.

The data in Tables 1 and 2 show
that even with a conservative estimate,
the national markets for bee products
outside the honey category exceed BGN
8.6 million / year. All of them have been
steadily growing over the last three
decades, which is why we can forecast
that they exceed BGN 10 million / year, as
the consumer markets for pollen,
beebread, propolis, and royal jelly have
not been reported. The national honey
markets exceed BGN 98 million / year. Of
these, over BGN 54 million/ year are
organizational markets, after which the
Bulgarian honey is exported to foreign
markets, and over BGN 44 million/ year
are its consumer markets (Lyubenov,
2019). The comparison of the national
markets for honey (about 100 million
BGN/ year) with those of bee products
outside it (about 10 million BGN/ year)
shows that the latter are about 10% of
those of honey.

The markets for the means of
production are not consumer, but only
organizational. The main engine of their
development is the assessment of the
ecological, social, food and economic



HUA N UKOHOMUYECKUA edekT OT nyeso-
onpaluBaHeTo. Ta3u oueHKa HenpekbCcHa-
TO W YCTOMYMBO Ce YyBenuyaBa Mpe3s
nocnefHuTe geceTnneTus, B pesyntar Ha
KOeTo Te Le npoAab/ikar Aa HapacTtsar.
[pyrn gsuratenn Ha TAXHOTO pas3BuUTHE
ca ekosornsvMpaHeTto Ha rnobasHaTa
WKOHOMWKA, Pa3BUTUETO Ha 3emenesiCku
oTpacnu, KoMTO ca 3aBUCMMU OT nyerso-
onpallBaHeTo, KakTo U HaB/M3aHeTo Ha
3efleHn uHAycTpun B ctpepata Ha mMeau-
unHata, thapmauuaTa, XBIM n ap. Pa3su-
TMEeTO Ha nasapuTe Ha cpefcTsa 3a npo-
M3BOACTBO (Muenn maiikn 1 nyenoonpatu-
BaHe) e NpornopLUnoHasHoO Ha pa3BuUTUETO
Ha NPOAYKTOBMTE Nasapu Ha N4YenapcTBoTo.

effect of bee pollination. This assessment
has been steadily and steadily increasing
in recent decades, as a result of which
they will continue to grow. Other drivers of
their development are the greening of the
global economy, the development of
agricultural industries that are dependent
on bee pollination, as well as the entry of
green industries in the field of medicine,
pharmacy, food and others.

The development of the markets for
means of production (queen bees and
bee pollination) is proportional to the
development of the beekeeping product
markets.

Tabnuua 2. Ma3apu Ha cpeacTBa 3a NPoM3BOACTBO

Table 2. Markets of means of production

Konnyectsa LieHn Mazapu
Bpoit (kowepwn)* ne../6p. MJTH. NB./rop,.
Quantities Prices Markets
Number (hives)* BGN / item million BGN / year
Myenu mavikm / Mother bees 100 000 25 2.5
OnpawsaHe / Pollination 20 000* 20 0.4
O6uwo / Total 29

MasapuTe Ha nyenn malikm u on-
paliBaHe 3aBUCST OT nasapuTe Ha doak-
TOpPW Ha NPOM3BOACTBO — 3eMsl, TPYA U Ka-
nuTan. ®uHaHCcOBWTE nNasapw B nuyenap-
CTBOTO Bb3AelicTBaT Ha nNasapuTe Ha n4e-
N Maiikm n onpawBaHe, ype3 uHaHCcu-
paHe n cybcuampaHe. HegocTursT Ha pa-
60THa cufa B CeJICKATE paioHn 3aTpyq-
HsIBa 3HAYWTESIHO Pa3BUTUETO Ha Nuyenap-
CTBOTO. AHaNM3MpaHnTe nasapu Ha cpeg-
cTBa 3a NPOWU3BO/ACTBO 3aBUCAT W OT pas-
BUTMETO Ha MHOTO ApYrv nasapw Ha cpeg-
cTBa 3a NPOW3BO/ACTBO B NMYeNapcTBOTO —
MallnHK, 0bopyaBaHe, WHBEHTap, dypa-
X1, BETEpUHaApPHO-MeAMLUMHCKM npenapa-
T, KOUTO NpeaonpeaensT NPousBoANTEN-
HOCTTa, PEeHTabWHOCTTa W KOHKYPEHTO-
CNocoGHOCTTa Ha N4YenapcTBOTO U Npej-
naraHute OT Hero npoayktu. MpoaykTo-
BMTE Masapu OT Apyra cTpaHa ca 3aBuCK-
MW OT Masapute Ha )akTopu N Ha cpeg-
cTBa 3a NpPOU3BOACTBO.

Pa3BuTeTO Ha BCEKM €AuH OT

90

The markets for queen bees and
pollination depend on the markets for
factors of production - land, labour and
capital. Financial markets in beekeeping
influence the markets of queen bees and
pollination,  through  financing and
subsidies. The shortage of labour in rural
areas significantly hinders the develop-
ment of beekeeping.

The analysed markets of means of
production depend on the development of
many other markets of means of
production in beekeeping - machinery,
equipment, inventory, feed, veterinary
drugs, which determine the productivity,
profitability and competitiveness  of
beekeeping and its products. Product
markets, on the other hand, are
dependent on factor markets and means
of production.

The development of each of the




nasapute Ha nuesiHW NPOAYKTM, Ha chak-
TOpPW WM Ha cpeAcTBa 3a NPOU3BO/CTRO,
CTUMY/IMpa PasBUTUETO Ha MHOMO ApYru
nasapu B N4YesiapcTBOTO M CBbLP3aHUTE C
Hero MHAycTpuK. 3aToBa KaKTO yBesmua-
BAHETO Ha MNPOM3BOACTBOTO Ha NyeseH
Med, BOAM A0 yBenMyaBaHe Mpou3Bof-
CTBOTO Ha [pYri N4YesiHW NPOAYKTU, Taka
yBe/NnyaBaHeTo Ha MPOM3BOACTBOTO Ha
nyenHU NPoAyKTW M3BLH KaTeropuata Ha
Meaa, LWe CTUMynuMpa AOMb/HUTENHO
pasBMTMETO Ha MHOTO nasapu B KOMTO
nyenHUTE NPOAYKTM yyacTBaT B MUKCOBE
C Apyrvi NPOAYKTY, Ha Na3apu Ha dpakTopu
M Ha cpefcTBa 3a MPOM3BOACTBO, Nasapu
Ha flekapcTBa M KO3MeTVKa, nasapu Ha
XpaHuTenHn [o06aBkM U ap. PassutueTo
Ha noTeHUMana Ha nasapuTe Ha N4esHu
NPOAYKTW M3BBLH KaTeropusata Ha meaa,
e AuBepcuduumMpa AoXoAMTe U HaMasm
cunHaTa 3aBUCMMOCT OT Meja.

N3BOAN

Hannuneto Ha COMUAHM HayyHU
JokasaTencrea 3a TepaneBTUYHUTE WU
OPYrv MOMIe3HM CBOWCTBa Ha MNYesHUTE
npoAaykTy, We Aosefe [0 HapacTBaHe Ha
TEXHUTE nasapu, U Ha CBbp3aHUTE C TAX
Ap. nasapu, B KOUTO yyacTBar.

MapkeTuHr cTtparermmre n TExXHO-
norunte 3a npepaboTka U CbXpaHeHue Ha
nyesiHn NPOAYKTU U3BBLH KaTteropuaTa Ha
Me[a, uMMar onpefenauwo 3HavyeHwe 3a
pa3BUTMETO Ha TexHWs nasapeH w
NpPOV3BOACTBEH MOTEHUMan.

Heobxooumn ca  OOMbAHUTENHN
TEXHONIOTUYHN, MApKETUHIoBU U Ap. VH-
BecTUUMN, N3BBH Te3n Ha Meja, 3a pas-
BUTME Ha OCTaHaNUTe N4YesiHU NPOAYKTU U
TeXHUTE nasapu.

HauvoHaniHuTe nasapy Ha nuyesiHu
NPOAYKTU W3BBH KarteropuaTa Ha Meja
hopmmupaT 060pOoT OT Hag 10 M/H. NB. Ha
roguHa, koeto e okono 10% cnpsamo Tesn
Ha Mefa, Npu KOHCEpPBATUBHMW OLLEHKM Ha
KonmnuyecTtearta v LieHUTe UM.

markets for bee products, factors or
means of production stimulates the
development of many other markets in
beekeeping and related industries.

Therefore, both the increase in honey
production, which leads to an increase in
the production of other bee products, and
the increase in the production of bee
products outside the honey category will
further stimulate the development of many
markets where bee products are mixed
with other products, markets for factors
and means of production, markets for
medicines and cosmetics, markets for
food supplements, etc. The development
of the potential of the markets for bee
products outside the category of honey
will diversify incomes and reduce the
strong dependence on honey.

CONCLUSIONS

The availability of solid scientific
evidence for the therapeutic and other
useful properties of bee products will lead
to an increase in their markets and other
related markets, in which they participate.

Marketing strategies and
technologies for processing and storage
of bee products outside the category of
honey are crucial for the development of
their market and production potential.

Additional technological are
needed, marketing and etc. investments,
other than honey, for the development of
other bee products and their markets.

The national markets for bee
products outside the category of honey
form a turnover of over 10 million BGN
per year, which is about 10% compared to
those of honey, with conservative
estimates of their quantities and prices.
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