HAYYHA KOH®EPEHUUA C MEXXOAYHAPOOHO YYACTUE

XNBOTHOBBAHATA HAYKA -
NMPEAN3BUKATEJICTBA U UHOBALIUA

CBOPHUK

NHCTUTYT NO XXMBOTHOBBAHM Hayku - KocTuHOpoa
Codoms, bunrapusa, 1 — 3 Hoemspu 2023

SCIENTIFIC CONFERENCE WITH INTERNATIONAL PARTICIPATION

ANIMAL SCIENCE -
CHALLENGES AND INNOVATIONS

PROCEEDINGS

Institute of Animal Science - Kostinbrod
Sofia, Bulgaria, 1 — 3 November 2023



C6opuuk ot Hayunara koH(epeHIus ¢ MeKTyHapOAHO ydacTHe ,, JKUBOTHOBBIHATA HayKa — IPEAN3BUKATEIICTBA U HHOBALUH
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

eISBN 978-619-92591-1-5

NHCTUTYT 1O )KUBOTHOBBIHU Hayku — KocTuHOpOA
Codus, boarapus, 1 — 3 noemBpu 2023


tlpop
Typewriter
i


C6opuuk ot Hayunara koH(epeHIus ¢ MeKTyHapOAHO ydacTHe ,, JKUBOTHOBBIHATA HayKa — IPEAN3BUKATEIICTBA U HHOBALUH
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

PEJAKIIMOHHA KOJIET'USA

OTFOBOpeH INIABEH PEAAKTOP

[Tpod. n-p Mas Urnarosa

3aM. NIaBHM peIaKTOPH
[Tpod. a-p unx. Teonopa Ilonosa

Hou. n-p Tana MBanoBa

Penenzentn

[Tpod. a-p unx. Teonopa Ilonosa
Hou. n-p Tans MBanoBa

Hou. n-p Ban SlHueB

Hou. n-p Panuna bankancka
Hou. n-p Hukoma Meronues
Hou.n-p IInamen Xpucros

Hou. n-p Liserana Xapuzanosa-Meronuesa

AJIPEC HA PEJAKIIUSATA
WHCTUTYT 110 )KHBOTHOBBIHH HAYKH —
Koctun6pon

rp. Koctun6pon, 2232, cn. [lounBka

*U3maBa ce ¢ (uHAHCOBaTa MOAKpena Ha
®HU npu MOH, porosop Ne KII-06-
MH®/18 ot 08.08.23 r.

EDITORIAL BOARD

Editor- in -chief
Prof. Maya Ignatova, PhD

Deputy editors- in -chief
Prof. Teodora Popova, PhD, Engr.
Assoc. Prof. Tanya Ivanova, PhD

Reviewers

Prof. Teodora Popova, PhD. Engr.

Assoc. Prof. Tanya Ivanova, PhD

Assoc. Prof. Ivan Yanchev, PhD

Assoc. Prof. Ralitsa Balkanska, PhD

Assoc. Prof. Nikola Metodiev, PhD

Assoc. Prof. Plamen Hristov, PhD

Assoc. Prof. Tsvetana Harizanova-Metodieva,

PhD

ADDRESS OF THE PUBLISHER
Institute of Animal Science — Kostinbrod
Pochivka, str.

2232 Kostinbrod, Bulgaria

*MoH HAYYHM WU3CJeABAHUS HE HOCH
OTTOBOPHOCT 32  CbAbP:KAHHETO  HA
JIOKJIA/IUTE, TpPeACTABEeHHM HA HaydyHMs
¢dopyM, KaAKTO M 3a CbIAbPKAHHETO HA
peKJIAMHHTE U IPYTH MATEPHAJIH 32 HEro.


tlpop
Typewriter
ii


Co6opuuk ot Hayunara koH(pepeHIns ¢ MeXXTyHapOIHO yJacTue ,,)KHBOTHOBBIHATA HAyKa — IPEAN3BUKATEIICTBA 1 HHOBAUK
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

OPTAHU3AIIMOHEH KOMUTET ORGANISING COMMITTEE

[Ipod. n-p Mas Urnarosa - Ilpedcedoamen Prof. Maya Ignatova, PhD - Chairperson
Hot1. n-p UBan Snuen Assoc. Prof. Ivan Yanchev, PhD

[Tpod. a-p urxk. Teomopa Ilomosa Prof. Teodora Popova, PhD, Engr.

Hou. n-p Tans MBanoBa Assoc. Prof. Tanya Ivanova, PhD

Hom1. n-p Hukona Metoaues Assoc. Prof. Nikola Metodiev, PhD

Hom1. n-p Panmuna bankancka Assoc. Prof. Ralitsa Balkanska, PhD
CEKPETAPUAT SECRETARIAT

I'n. ac. n-p EBrenust AukakaHoBa Ch. Assist. Prof. Evgeniya Achkakanova, PhD
Homu. 1-p Hanmexma CeproBa Assoc. Prof. Nadezhda Sertova, PhD

Hom. n-p Eprenu IletkoB Assoc. Prof. Evgeni Petkov, PhD

I'n. ac. n-p Kusko JlyueB Ch. Assist. Prof. Zhivko Duchev, PhD

Hot1. n-p Munena boxunosa-CakoBa Assoc. Prof. Milena Bozhilova-Sakova, PhD
I'n. ac. n-p Mapus Togoposa Chief Assist. Prof. Maria Todorova, PhD
WNux. Mapuana Kpbscranoa Mariana Krastanova, Engr.

Tonopka KpbcreBa Todorka Krasteva

Buonera KacaGosa Violeta Kasabova


tlpop
Typewriter
iii


CoOopuuk ot Hayunara koH(pepeHIHs ¢ MeXIyHapOIHO ydacTue ,, ) KUBOTHOBbIHATA HayKa — MPEAN3BUKATEIICTBA M HHOBAMK~, 1

— 3 HoemBpu 2023, Codus

Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,

1 - 3 November 2023, Sofia

CbABPXKXAHUE/CONTENTS

XpaHeHe M (u3HosOrUs Ha KUBOTHHTe. BerepuHapHa
menuumuHa/Animal nutrition and physiology. Veterinary
medicine

Tu Trung Kien, Tu Quang Hien, Tu Quang Trung
USING A MIXTURE OF SOYBEAN MEAL AND RICE BEAN MEAL IN
LAYING HEN DIETS

Mapus Tonoposa, Mas Urnarosa/ Mariya Todorova, Maya Ignatova

INPOYYBAHE BIUAHUETO HA KOMIUIEKC OT ®UTOI'EHHHA
BUOJOT'NYHO AKTHUBHUMU JIOBABKHN BbPXY IPOAYKTHUBHUTE
IMOKA3ATEJIU HA BEJU HOBO3EJAHJICKHW 3AHIIA/ STUDY THE
INFLUENCE OF A COMPLEX OF PHYTOGENIC BIOLOGICALLY ACTIVE
ADDITIVES ON THE PRODUCTIVE PARAMETERS OF WHITE NEW
ZEALAND RABBITS

Cewiien Jlazapos, Ilers BemeBa, MBanka XenszkoBa/ Svilen Lazarov, Petya Veleva,
Ivanka Zhelyazkova

PASBBUTUE HA MACTHOTO TiAJIO HA IYEJIM PABOTHUYKU (APIS
MELLIFERA L.) NP NMOAXPAHBAHE CBHC 3AMPAZEH U U3CYUIEH
INBETEH IMPAHIELl/ DEVELOPMENT OF THE FAT BODY OF WORKER
BEES (APIS MELLIFERA L.) FEEDED WITH FROZEN AND DRIED POLLEN

Rositsa Shumkova, Ralitsa Balkanska

EFFECT OF FEEDING WITH NATURAL PRODUCT IMUNOSTART HERB
ON LYSOZYME CONTENT AND BIOLOGICAL DEVELOPMENT OF THE
BEE COLONIES

Petcu Igor
STIMULATING EFFECT OF THE BIOMASS OF STREPTOMYCES FRADIAE
CNMN-AC-11 ON THE GROWTH OF YOUNG POULTRY

Wgan SInueB, Huxona MeroaueB, Kocragun KnaueB, Ilenka MoneBa, Mas ruarosa/
Ivan Yanchev, Nikola Metodiev, Kostadin Kanchev, Penka Moneva, Maya Ignatova
PA3JIMYUSA B HAKOU XEMATOJIOTUYHU ITOKA3ATEJIN ITPU YETUPU
CTAJA OBILE CIIBM, IMOBJJIMsHU OT OIIPEAEJEHHM EKOJOI'MYHHU
DAKTOPU/DIFFERENCES IN SOME HEMATOLOGICAL PARAMETERS IN
FOUR HERDS OF BULGARIAN MILK SHEEP BREED INFLUENCED BY
CERTAIN ENVIRONMENTAL FACTORS

17

25

31

38


tlpop
Typewriter
iv


CoOopuuk ot Hayunara koH(pepeHIHs ¢ MeXIyHapOIHO ydacTue ,, ) KUBOTHOBbIHATA HayKa — MPEAN3BUKATEIICTBA M HHOBAMK~, 1

— 3 HoemBpu 2023, Codus

Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,

1 - 3 November 2023, Sofia

Nua CroiiueBa, Haranus ['eopruesa/ Ina Stoycheva, Natalia Georgieva
XPAHUTEJHA CTOMHOCT, JIOBUB U CTPYKTYPA HA ECTECTBEHHM
INACUIIIA B PAMOHA HA IIEHTPAJIHA CEBEPHA FBbJII'APUSA/
NUTRITIVE VALUE YIELD AND STRUCTURE OF NATURAL SWARDS IN
THE CENTRAL NORTHERN BULGARIA REGION

Dang Hoang Lam, Nguyen Thi Ha Phuong, Cao Van
UTILIZATION OF FRUIT PROCESSING WASTE FOR FEEDLOT BEEF
CATTLE DIETS

Asen Nikolov, Nadezhda Sertova, Maya Ignatova
OVERWINTERING OF FODDER BARLEY ARTIFICIALLY INFECTED WITH
FUMONISIN

Exosiorusi m Ka4yecTBO HA KMBOTHOBBJAHATA NPOXYKIHS/
Ecology and quality of animal products

Eyup Basger
SOCIAL BEHAVIORS OF CHUKAR PARTRIDGE (ALECTORIS CHUKAR)

CunBust MBanoBa, Jlanuena MuteBa, Kpacumup Jlumos, I{onka OmxakoBa, AWTEH
Conaxk, Enu Kocrangunosa, Kamenus Jlorunoscka, [1aBen Togopos, Atanacka Cryposa,
Hans Hunosa-Hukonosa/ Silviya Ivanova, Daniela Miteva, Krasimir Dimov, Tsonka
Odjakova, Ayten Solak, Eli Kostadinova, Kamelia Loginovska, Pavel Todorov,
Atanaska Zgurova, Nadya Ninova-Nikolova

BJIUSHUE HA 1OBABKATA OT KYPKYMA BbPXY ®U3NKOXUMHUYHUSA
N MACTHOKHUCEJIMHHUSA CBCTAB HA N3BAPA OT KPABE MJISIKO/
EFFECT OF TURMERIC SUPPLEMENTATION ON THE
PHYSICOCHEMICAL AND FATTY ACID COMPOSITION IN COW'S MILK
CURD

CwnBust MBanoma, lanumena MuteBa, Kpacumup [Iumos, Ilonka OmxakoBa, AWTeH
Conaxk, Enu Kocragunosa, Kamenus Jlorunoscka, [1aBen Togopos, Atanacka Cryposa,
Hans Hunosa-Hukonosa/ Silviya Ivanova, Daniela Miteva, Krasimir Dimov, Tsonka
Odjakova, Ayten Solak, Eli Kostadinova, Kamelia Loginovska, Pavel Todorov,
Atanaska Zgurova, Nadya Ninova-Nikolova

BJIUSAHUE HA JOBABKATA OT KYPKYMA BbPXY ®U3UKOXUMUNYHU A
U MACTHOKUCEJIMHHUSI CbCTAB HA CAJIAMYPEHO CHUPEHE OT
KPABE MJISAKO/EFFECT OF TURMERIC SUPPLEMENTATION ON THE
PHYSICOCHEMICALAND FATTY ACID COMPOSITION IN WHITE BRINED
COW'S MILK CHEESE

55

63

71

77

78

86

95


tlpop
Typewriter
v


CoOopuuk ot Hayunara koH(pepeHIHs ¢ MeXIyHapOIHO ydacTue ,, ) KUBOTHOBbIHATA HayKa — MPEAN3BUKATEIICTBA M HHOBAMK~, 1
— 3 HoemBpu 2023, Codus
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 - 3 November 2023, Sofia

Pa3Bbixaane, reHeTHKa /| penpoayKIusi Ha 105
s;kuBoTHuTe/Animal breeding, genetics and reproduction

Evgeni Petkov , Teodora Popova, Krasimir Dimov 106
COMPARATIVE STUDY OF PERFORMANCE PARAMETERS IN HENS
FROM TWO DIFFERENT GENOTYPES

Petr Lyutskanov, Oleg Mashner, Evgenia Achkakanova 113
PRODUCTIVITY CHARACTERISTICS OF SELECTED GROUPS OF TSIGAY
SHEEP OF MOLDOVAN TYPE

Ivelina Pavlova, Hristo Lukanov 118
EXTERIOR CHARACTERISTICS OF SOME BULGARIAN CHICKEN
BREEDS

Huxomnait Mapxkos, L{Betan Mapkos, CeerocnaBa CroitueBa, Jlopa Mounnemnika, Mapus 128
Bbapsmosa/ Nikolay Markov, Tsvetan Markov, Svetoslava Stoycheva, Lora Mondeshka,

Maria Baramova

MOP®OJOTUYHA U JAEPMATOIJIM®HA XAPAKTEPUCTUKA HA
HOCHOTO OI'VIEJAJIO HA HOPMAHJ/ICKHU T'OBEJA OTIJIEXKJIAHU B
BBJITAPUS/ MORPHOLOGICAL AND DERMATOGLYPHIC
CHARACTERISTICS OF THE NOSE MIRROR OF NORMAN CATTLE IN
BULGARIA

Zhivko Duchev, Svetoslav Nikolov 136
ESTIMATION OF THE GEOGRAPHIC CONCENTRATION OF A BREED
KEPT IN MULTIPLE HERDS — THE RHODOPE SHORTHORN CATTLE

Oleg Mashner, Petr Lyutskanov, Tatiana Lupolov, Vitalii Petcu 141
GENETIC DIFFERENTIATION DURING BREEDS FORMATION IN CATTLE
AND SMALL RUMINANTS IN THE REPUBLIC OF MOLDOVA

Cedomir Radovié, Vladimir Zivkovi¢, Nenad Stojiljkovi¢, Radomir Savi¢, Dragan 147
Radojkovi¢, Aleksandra Petrovi¢, Marija Gogic¢
FERTILITY TRAITS OF SOWS BY GENOTYPES IN C. SERBIA

I{Berenmua Tomoposa, SAn4o Tomopos/ Tsvetelina Todorova, lancho Todorov 155
BUTPUOUKALIUA HA HEMATYPUPAHU CBHUHCKH OOLUTH/
VITRIFICATION OF IMMATURE PIG OOCYTES

Vi


tlpop
Typewriter
vi


CoOopuuk ot Hayunara koH(pepeHIHs ¢ MeXIyHapOIHO ydacTue ,, ) KUBOTHOBbIHATA HayKa — MPEAN3BUKATEIICTBA M HHOBAMK~, 1
— 3 HoemBpu 2023, Codus
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 - 3 November 2023, Sofia

Texnojormu Ha ortriexaane. UKoHOMHKa Ha CeJCKOTO 163
cromancTBo/ Breeding technologies. Agrarian economics

[Tnamen Xpucros/Plamen Hristov 164
MHOTI'O®YHKIIUOHAJIHA TTIOKPUBHA TABJIA 3A MYEJIHU KOLIEPU U
Bb3MOXHOCTHU 3A M3IOJI3BAHETO N/ MULTIFUNCTIONAL ROOF

BOARD FOR BEEHIVES AND POSSIBILITIES OF ITS USE

[{Beran [{BeTanos, Panuna bankancka/Tsvetan Tsvetanov, Ralitsa Balkanska 174
INPOYYBAHE HA CTEIIEHTA HA I'PAJIEK HA JIEKU U TEXKKW BOCBYHUA
OCHOBMH ITPU CUCTEMUTE POXE-IEJIOH U BAPE/A COMPARATIVE
STUDY OF THE DEGREE OF BUILDING LIGHT AND HEAVY WAX
FOUNDATIONS IN THE ROGER DELON AND WARRE BEEHIVE SYSTEMS

[lBerana XapuzanoBa—Meromuea, Hwukona Mertonues/ Tsvetana Harizanova - 180
Metodieva, Nikola Metodiev
BJIUAHUE HA KOBU/-19 TAHAEMUSATA BbPXY OBUEBB/IHU ®EPMU B

BBJT'APUSA/ IMPACT OF THE COVID-19 PANDEMIC ON SHEEP FARMS IN
BULGARIA

Muxaunn Cumankos, ITnamen Xpucros/ Mihail Simankov, Plamen Hristov 188
HOBHU TEXHHUKH 3A TPOU3BOICBO HA HEIIVIOJJTHA IMMYEJIHU MAUKW/
NEW METHODS OF PRODUCTION OF INFERTILE QUEEN BEES

Jlngus Konbuna, Amnacracust Ocokuna, [Imamen Xpuctos/Lidia Kolbina, Anastasia 194
Osokina, Plamen Hristov

HEKTAPHU PECYPCH HA ®@JIOPATA, PA3ZBUBAIIIA CE IIPE3
ITPOJIETHUA BEI'ETAIMOHEH HHEPUOJ B YIAMYPTCKATA
PEITYBJIMKA, B CBCTABA HA PYCKATA ®EJIEPALIMA/ FLORA
RESOURCES OF THE UDMURT REPUBLIC OF SPRING VEGETATION

vii


tlpop
Typewriter
vii


COopuuk ot Hayunara koH(epeHIHs ¢ MeXIyHApOAHO y4yacTue ,,)KUBOTHOBBAHATA HayKa — PEIU3BUKATEIICTBA U HHOBALIUY
1 — 3 noemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

XpaneHe " (PU3HOJIOIUA HA  KMBOTHHTE.
BerepuHapHa MeIUIIMHA

Animal nutrition and physiology. Veterinary
medicine


tlpop
Typewriter
1


C6opurk ot Hayunara koH(pepeHIHs ¢ MeXIYHapOIHO ydacTre ,,)KMBOTHOBBIHATA HAYKa — IPEAN3BUKATEIICTBA U HHOBAIMH,
1 — 3 HoemBpu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

USING A MIXTURE OF SOYBEAN MEAL AND RICE BEAN MEAL IN
LAYING HEN DIETS

Tu Trung Kien', Tu Quang Hien!", Tu Quang Trung?

'Thai Nguyen University of Agriculture and Forestry, Division of Animal Science, Faculty of Animal Science and
Veterinary Medicine, Thai Nguyen province, Vietnam

Thai Nguyen University of Education, Division of Ecology and Body Biology, Faculty of Biology, Thai Nguyen
province, Vietnam

* Corresponding author: tghien.dhtn@moet.edu.vn

Abstract

This experiment determined the effect of a mixture of soybean meal (SBM) and rice bean seed meal
(RBM) on the production performance of Luong Phuong laying hens. The experiment was carried out
for 20 weeks with 264 hens and 36 roosters, divided into 4 treatments; each treatment (T) had 22 hens
and 3 roosters and 3 replicates. The ratio between SBM and RBM from T1 to T4 was 100% SBM +
0% RBM, 70 + 30, 60 + 40, and 50 + 50 respectively. The diets of the treatments had the same
metabolic energy and crude protein levels. As a result, the rank in order from the highest to the lowest
of the indicators of laying rate, egg yield and hatching egg yield was T2> T3> T1> T4, of the criterion
of class I chicks/ hatching eggs was T4> T3> T2> T1, of the criterion of feed consumption for class I
chick production was T1> T4 and T2> T3. However, these indicators did not differ with statistical
significance. From the research results, it was concluded that the mixture of SBM and RBM in the
diets had a good effect on egg production, hatching egg quality and feed conversion for egg production
of laying hens and a ratio of 60% SBM + 40% RBM in the diets of laying hens is considered
appropriate.

Key words: Production performance, laying hens, soybean meal, rice bean seed meal

Introduction

Combining a variety of feed ingredients in general, and high — protein feed ingredients in particular
in the diet of livestock are often paid attention by breeders because this combination uses a variety
of feed sources to complement each other’s nutrients, leading to better feed efficiency of animals.
Several studies have combined soybean meal (SBM) with other protein — rich feeds in the form of
partial replacement of soybean meal with these high — protein feeds. For example: SBM was
replaced with sesame meal (Cheva — Isarakul et al, 1993), with cottonseed meal (Mustafa Erturk
et al, 2004), with Rapeseed meal (Riyazi et al, 2008), with peanut meal (J. Lu et al, 2013), with
Lupin meal (Gebremedhn Beyene et al, 2014 and 2015), with kidney bean (Taju Hussein et al,
2015a, 2015b; and Eva Strakova et al, 2021), with Moringa oleifera leaf meal (Nhung et al, 2021)
in the diet of laying hens. All of the above studies have shown good results. That is basis for this
study using rice bean meal in combination with soybean meal in the diets of laying hens.


mailto:tqhien.dhtn@moet.edu.vn
tlpop
Typewriter
2


C6opurk ot Hayunara koH(pepeHIHs ¢ MeXIYHapOIHO ydacTre ,,)KMBOTHOBBIHATA HAYKa — IPEAN3BUKATEIICTBA U HHOBAIMH,
1 — 3 HoemBpu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

Rice beans (Vigna umbellata) are grown in some areas in Vietnam, mostly in the northern midland and
mountainous areas. Rice bean seeds with 86% dry matter have 22.52% crude protein, 51.57% nitrogen
- free extract and 2,696 kcal ME/kg and the crude protein of rice beans has a full range of amino acids
with a balanced ratio (NIAS, 2001). Therefore, this study used rice beans as a source of protein — rich
feed ingredients and combined rice beans with soybean meal in laying hen diets.

The aim of the study is to determine the effect of the mixture of soybean meal (SBM) and rice bean
seed meal (RBM) on the production performance of laying hens and the appropriate ratio between
soybean meal and rice bean in the diets.

Materials and methodology

The rice bean seeds used in this experiment were produced locally and the seeds were roasted and
ground before use. Roasted rice bean seed meal with 91.68% dry matter had 24.63% crude protein and
2956 kcal metabolic energy/kg. The Luong Phuong laying hens were used for this experiment. The
experiment was carried out at Thai Nguyen University of Agriculture and Forestry, Vietnam.

To make it easier for breeders to apply the research results, the simplest way to combine SBM and
RBM was used, which was to combine the weight ratio of these two ingredients, for exemption: 70 kg
SBM + 30 kg RBM.

The experiment was carried out with four different ratios between SBM and RBM in laying hen diets
corresponding to 4 treatments (T), including T1: 100% SBM + 0% RBM (control), T2: 70% + 30%,
T3:60% +40% and T4: 50% + 50%. Each mixture of SBM and RBM was considered as an ingredient
used for incorporation into laying hen diets. The experiment was conducted with 264 laying hens and
36 roosters from 35 to 54 weeks of age, allotted into 4 treatments (T1, T2, T3, and T4), each consisted
of 22 hens and 3 roosters with 3 repetitions.

The chemical component of mixtures (SBM + RBM) are presented in Table 1

Table 1. Chemical component of mixtures of soybean meal and rice bean meal

Categories DM CP EE CF |Lysine| Met. | Ca Pav. | ME
T2: 70+30 90.01 3856 | 1.23 |[6.03 |248 0.52 |0.39 |0.40 |2709
T3:: 60+40 90.25 36.57 1.14 5.90 |2.37 0.50 ]0.39 |0.39 |2744
T4: 50+50 90.49 3458 |1.05 |578 |227 0.48 |0.40 |0.39 |2780

Note: DM: dry matter, CP: crude protein, EE: ether extract, Met: methionine, Ca: calcium, Pav: available phosphorous, ME:
metabolic energy.

The proportions of feed ingredients and nutritive values of the diets are presented in Table 2
According to the diets in Table 2 and the ratio between SBM and RBM of treatments, the ratio of RBM
in the diet from T1 to T4 was 0%, 7.14%, 10.20%, and 13.65% respectively.

Laying hens were accessed to feed libitum, other bird management programs were performed similarly
in all treatments and were performed after Van et al. (2015). Monitoring parameters include laying
rate, the yield of eggs and hatching eggs, some parameters of hatching eggs, and some parameters of
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feed for the production of eggs and chicks, which were performed after Doan et al. (2011). Statistical
analysis was performed after Dzung et al. (2018).

Table 2. Ingredients and nutritive values of all diets

Categories T1 T2 T3 T4
Yellow corn 55.50 51.70 50.00 48.20
Rice bran 12.00 12.00 12.00 12.00
Fish meal 3.00 3.00 3.00 3.00
Soybean meal 20.00 - - -
SBM+RBM - 23.80 25.50 27.30
Other Additives | 9.50 9.50 9.50 9.50
ME, Kcal/ Kg 2750 2748 2747 2746
CP 17.16 17.09 17.09 17.04
EE 4.23 4.07 4.00 3.93
CF 3.59 3.65 3.68 3.72
Lysine 0.93 0.94 0.95 0.96
Methionine 0.35 0.36 0.36 0.36
Ca 3.39 3.39 3.40 3.41
Pav. 0.43 0.43 0.43 0.43

Note: Other Additives: 0.07% Methionine, 7.93% CaCOs3, 0.50% NacCl, 0.50% Vitamine premix, 0.50% Mineral
premix; SBM: soybean meal, RBM: Rice bean seed meal; ME, CP, EE, CF Ca, Pav., as noted in Table 1.

Result and discussion

The average laying rate of the hens

The average laying rate of the hens at all stages and the whole experimental period is presented in

Table 3.

Table 3. The average laying rate in stages (%)

Week old T1 T2 T3 T4 SEM P
100+0 70 + 30 60 + 40 50+ 50
35-38 72.08 72.29 72,19 72.02 0.352 0.793
39- 42 68.94 69.15 69.05 68.58 0.463 0.847
43 - 46 65.58 65.85 65.75 65.20 0.186 0911
47-50 62.07 63.04 62.77 61,91 0.198 0.379
51-54 58.60 58.87 58.71 58.39 0.185 0.685
35-54 65.47 65.84 65.69 65.22 1.189 0.943

Table 3 showed that the laying rate of the treatments decreased according to laying weeks. However,
this rate of T2 and T3 decreased more slowly while that of T1 and T4 decreased more rapidly, thereby
leading to the average laying rate of T2 and T3 was greater than T1 and T4. This indicator ranked from
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the highest to the lowest as T2> T3> T1> T4, but there was no significant difference among treatments
(P>0.05).

Mustafa Eraturk et al. (2004) studied to replace SBM with cottonseed meal from 0% (control) to 17.5%
and reported that the 7.5% substitution rate had the highest laying rate and then gradually decreased.
Ta ju Hussein et al. (2015a) replaced SBM with processed kidney bean meal with levels from 0%
(control) to 100% and found that the laying rate of 25 and 50% replacement levels was greater than
control, while that of 75 and 100% was smaller than that of the control, but only level of 100% was a
statistically significant difference from the control. Nhung et al. (2021) replaced 0, 30, 40 and 50%
protein of SBM with protein of Moringa oleifera leaf meal in laying hen diets and reported that the
laying rate of 30 and 40% replacement levels was greater than the control, while that of 50% was
smaller than that of the control with a statistically significant difference. However, Riyazi et al. (2008)
replacing SBM with Rapeseed meal and Gebremedhl Beyene et al. (2014) replacing SBM with
processed Lupin meal found that the laying rate of hens were not different between among treatments.

Egg productivity and egg yield

Egg yield of treatments and average egg productivity per hen during the whole experimental period
were presented in Tale 4.

Table 4. Egg productivity and egg yield

Indicators Unit T1 T2 T3 T4 SEM P
100+0 70 +30 60 +40 50 +50

Egg yield eggs/ T 6048 6084 6070 6026 78.422 | 0.110
Egg productivity eggs/hen | 91.8 922 92.0 91.3 0.261 0.280
Compare % 100 100.6 100.4 99.5 -- --
H.E. yield eggs/ T 5876 5912 5901 5853 87.749 | 0.142
H.E. ratio % 97.16 97.17 97.21 97.13 0.180 0.969
H.E. productivity | eggs/hen | 89.0 89.6 89.4 88.7 0.292 0.360
Compare % 100 100.7 100.4 99.7 - -

Note: H.E.: Hatching Egg; T: Treatment

As shown in Table 4, the egg yield of T2 and T3 was greater than that of T1 and T4 because the laying
rate of T2 and T3 was greater than that of T1 and T4. The average egg productivity per hen of the
treatments had the same trend as the egg yield. The results showed that the mixture of SBM and RBM
had a good effect on egg and hatching egg yield, but did not make a significant difference in these
parameters among treatments.

The percentage of hatching eggs of the treatments was similar and this rate was consistent with research
results of Trung (2017) and Nhung, (2021) who also studied on Luong Phuong laying hens, that rate
ranged from 96 to 97.3%.

Some parameters of hatching eggs

The results of monitoring some indicators of hatching eggs were presented in Tale 5.
Table 4 data showed that the ratio of embryos/ incubated eggs, of chicks/ embryo eggs, of class I
chicks/ chicks tends to increase slightly from T2 to T4. However, there was no significant difference
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in the above criteria among treatments. Even so, the regular increase of these indicators leads to the
question of whether certain bioactive substances had a positive effect on embryo development.
Nhung et al. (2021) replacing SBM with Moringa oleifera leaf meal reported that the parameters of
hatching eggs of experimental treatments were significantly higher than those of the control. This is
understandable because Moringa oleifera leaf meal is rich in carotenoids which has a good effect on

Table 5. Some parameters of hatching eggs

Indicators Unit T1 T2 T3 T4 SEM P
100+0 | 70+30 60 + 40 50+ 50
Number of H. E. eggs/ T 1800 1800 1800 1800 - -
Number of E, E. eggs/ T 1724 1723 1727 1728 135.291 0.999
Rate of E.E./ H..E. % 95.78 95.72 95.94 96.00 2.255 0.999
Number of chicks chicks/ T | 1550 1554 1566 1568 145.038 0.964
Rate of chicks/ E. E. % 89.91 90,19 90.68 90.74 1.439 0.905
Class I Chicks chicks/ T | 1515 1519 1536 1537 150.014 0.940
Rate of C.I C./Chicks % 97.74 97.75 98,08 98,02 0.656 0.947
Class I chicks/ H. E. % 84.17 84.39 85.33 85.39 0.502 0.940
Compare % 100 100.3 101.4 101.4 --- -

Note: H.E.: Hatching eggs, E.E: eggs with Embryos, C.I C.: Class I Chicks, T: Treatent

embryo development. However, when Gebremedhl Beyene et al. (2015) replaced SBM with processed
Lupin meal, the results on the parameters of incubated eggs were similar among treatments.

Feed for the production of eggs and chicks

Based on egg yield, hatching egg ratio in Table 4 and chicks class I/ hatching egg ratio in Table 5, the
number of hatching eggs and class I chicks of each treatment was calculated. Feed consumption for

production of eggs, hatching eggs and class I chicks was also calculated based on the above data, the
results were presented in Table 6.

Table 6. Some parameters of feed for the production of eggs and chicks

Indicators Unit T1 T2 T3 T4 SEM P
100+ | 70+30 | 60+40 | 50+50
0

Feed intake kg/ T | 1344 1344 1344 1344 - -
Eggs / TV eggs/ T | 6048 6084 6070 6026 130.544 | 0.439
Hatching eggs eggs/ T | 5876 5912 5901 5853 100.706 | 0.200
Class I chicks chicks/ T | 4946 4989 5035 4998 138.886 | 0.284
Feed/ 10 eggs kg 222 221 221 2.23 0.143 0.437
Feed/ 10 H.E. @ kg 2.29 2.27 2.28 2.30 0.117 0.218
Feed/ 10C.1C.© kg 2.72 2.69 2.67 2.69 0.223 0.280
Compare % 100 98.9 98.2 98.9 - -

Note: (1) T: Treatment; (2) H.E; Hatching egg; (3) C. I C: class I chicks
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The data in Table 6 showed that the feed intake was the same, but the number of eggs, hatching eggs
and class I chicks varied among treatments, so the feed consumption for the production of eggs,
hatching eggs, class I chicks was different. In increasing order, the feed consumption for producing 10
eggs was T2 and T3 <T1 < T4, for producing 10 hatching eggs was T2 <T3 <T1 < T4, for producing
10 class I chicks was T3 < T2 and T4 < T1. However, these criteria were not significantly different
among treatments.

Conclusion

The mixture of SBM and RBM in the diets of Luong Phuong laying hens had a good effect on laying
rate, egg production, hatching egg quality and feed consumption for egg and chick production. From
the results of the study, it is recommended that the SBM and RBM ratio should be 60% + 40% in the
diets for laying hens.
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ITPOYYBAHE BJ/IMAHUETO HA KOMILVIEKC OT ®UTOI'EHHH
BUOJOI'MYHO AKTHBHU JOBABKH BbPXY IIPOAYKTUBHHUTE
ITOKA3ATEJIN HA BEJIX HOBO3EJIAH/ICKH 3AULIA

Mapus Tonoposa*, Mas Uruarosa

I/IHCTI/ITyT IO J)XKUBOTHOBBJAHU HAYKH — KOCTHHGpO}I, CeckocTonaHCcKa aKaJacMusi, E’I)J'Il"apI/IH

* ABTOp 3a KopecnoHAeHI: mariq_todorova 1@abv.bg

Pe3rome

IlenTa Ha omuTa € Ja ce YCTaHOBH €(eKTa OT BKJIIOYBAHETO HAa KOMIUIEKC OT (PUTOreHHH
OMOJIOTMYHO AaKTUBHU J00ABKH (ChABPIKAILl UEPBEH MUIIEP, ceMe OT OsJ1 CUHAI, KOPEH OT callyHye,
KOpeHuIle OT OjareH aup, KypKyMa M THUMOJI), BbpPXY MHPOAYKTUBHOCTTA, KIAHUYHUTE
XapaKTEePUCTUKN U XUMUYHHUS ChCTaB HA MECOTO Ha 3alIy. 3a eKCIIepUMEHTa ca U3Moia3BaHu 60
Opost benn HOBO3enaHACKM 3alilld HAa Bb3pacT 55 nHU (+2 1HU), pasnpelesieHd B 3 rpyn, 3a
nepuoJt ot 46 1HU. XpaHEHETO ce OCHILECTBsIBA Ha BOJIs, KaTo GypaxxsT 3a I rpyna (KOHTposHa)
€ M3TOTBEH 0€3 ChIIbpKaHNWE Ha KOKIIMIUOCTATHK 1 0e3 ¢uTorenHa no6aska. 3a Il onutHa rpyma
e BkimtoueHa 0,04% ot u3nuTBaHaTa pactuTesHa ao0aBka. Bee dypaxa 3a Il onutHa rpyna e
no0aBeH TpaaulMoHeH Kokiuauoctatuk Diclazuril B obuuaiinata My no3a ot 1mg/kg. XKusoro
TErJ0 U KOHCyMalusaTa Ha Qypaxk ce OTUUTAT MHIUBUAYATHO, IEPUOANYHO. XapaKTEPUCTHUKUTE
Ha Tpyla ca OIpeJesIeH! B Kpas Ha onurta. OT IpeAcTaBeHUTE Pe3ylTaTu ce BUXKJA, Ye ¢ Haii-
n00py MPOAYKTUBHU NOKa3zaTenu ca 3aiuute ot Il rpyna, momydaBanu KOMIUIEKC OT (PUTOTEHHU
OMOJIOTMYHO aKTMBHM J00aBKH. Bbhopeku, ye koHCymanusara Ha (ypax e Hail-Bucoka mpu Il
rpyna, Il rpymna e ¢ Haii-1006Bp pa3xon Ha (ypax 3a kg mpupact, KaTo pa3iukaTa MEXIy JBETe
IpyIH ce Jl0Ka3Ba CTaTUCTHYeCKH. [Ipu KIaHWMYHUAT aHAJINW3 CE€ YCTAaHOBHU, Y€ KUBOTHHUTE OT Il
rpyna UMat ¥ JJOCTOBEPHO MO-BUCOK KJIAHWYEH PaHAEMaH B CPABHEHHE C APYTUTE JIBE IPYIIH.

Knrouosu ()ymu: 3a171u1/1, KJIIaHWYCH aHaJIn3, KOMIIJICKC OT 6I/IJ'IKI/I, IMPOAYKTUBHOCT

YBoa

B mocnegnute roguHM BBB (OKyca HAa HAYYHHsS WHTEPEC CTOM THPCEHETO HA HATypallHU
O6uonorn4Ho akTuBHU J00aBku (BA/Jl) 3a )KHUBOTHOBBJCTBOTO, KOUTO Ja 3aMECTAT 3a0paHeHHTE 3a
yrmoTpeba KaTo CTUMYJIATOPH Ha pacTeka aHTUOMOTHUIIN, KAKTO U KOKIuaAnocTatunute. [Ipupoaau
n3rounn Ha BAJ] ca Ownkute (e pacTEHUS WIIM YacTH OT TSX) M TEXHUTE CKCTPAKTH U
eTepuYHu Maclia, mo3Hatu u karo c¢uroanutuBu (Tomoposa, 2022). MHoro wu3cienBaHus
MOKa3BaT, Y€ BKIFOYBAHETO UM BHB (DypaKUTE OKa3Ba IMOJIOKUTENEH e(DEeKT P )KUBOTHUTE, KaTO
nonobpsiBa TexHus pactexk U uMmyHurteT (Asheg et al., 2014; Saracila et al., 2020; Saleh et al.,
2021). HabmonaBan e monoXuTeNeH e(PeKT OT BKJIIOYBAHETO BHB (ypaka Ha JHMCTa WU
eceHuanHo Maciio ot Mamepka (Thymus vulgaris L.) Bwvpxy pactexuute mnokasatenu (Ezzat
Ahmed et al., 2020; Todorova et al., 2022) u kI1aHUYHUTE XapaKTepUCTUKU Tpu 3aiuu (Abdel-
Wareth et al., 2018; Elwardany et al., 2022). Elwan et al. (2020) ycraHoBsiBaT, 4ye JOMBIBAHETO HA
naxoata 3a 3aiiim ¢ 1 i 2% mrot yepen numep (Capsicum annum L.) momoOpsiBa pactexa,
UMYHHHUS OTTOBOpP, OMOXUMHUYHUS TPO(UI U aHTHOKCUJAHTHHS CTaTyc Ha depHus apoO. [lpu
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MPOyYBaHE HA BH3MOKHOCTHTE 32 3aMECTBAaHE HA XUMHUYECKHS KOKIIMIUOCTATUK POOCHUIUH C
OpaiHo ot cMiieHH ceMena Osut cuHan (Sinapis alba L.) BB ¢ypaka € ycTaHOBEHO, Ue 3allIuTe
MOJIy4YaBajii JiBaTa MPOAyKTa UMAT OJIM3KH, IIOYTH UACHTUYHU MPOAYKTUBHH IIOKA3aTENH, JOKATO
JKUBOTHHUTE OT Tpymnara 6e3 qo0aBka ca ¢ Mo-HUCKHM MpOoAYKTHBHU TNokazaTenu (Gugotek et al.,
2011). Canynmuero (Saponaria officinalis) e BakHO J5e4eOHO M JIEKOPATHBHO pacTCHHE.
PaznuuHuTe BUIOBE CAIOHMHU, KOUTO CE CHHTE3HPAT OT PACTCHUETO MPOSBSABAT IPOTUBOPAKOBH,
AHTUMHUKPOOHM, AHTUOKCHUIAHTHM W aHTUWHCEKTUIMAHHM cBoiictBa (Chandra et al., 2021).
buoaktuBHHTE ChcTaBKH Ha OnartHusaT amp (Acorus calamus L.) erepuunu macia, GeHONH,
TaHWHMU,  AQHTOIMAHUHK W  CMOJHM  C€  XapaKTepU3upar CbC  NPOTHBOI'bOMYHH,
NPOTHBOBB3MAIUTEIIHN, TPOTUBOTYMOPHH, AHTHOKCHUIAHTHH W aHTHIUA0CTHH CBOWCTBA,
cTuMynupar anerurta u xpanocmuianero (Chodkowska et al., 2022). Kypkymara (Curcuma longa)
¢ OWJIKa U MOAINpPaBKa, YMSITO aAKTUBHA ChCTaBKa € KYPKYMHHBT. Ha HEero ce IbJku XapaKTepHUSIT
JKBJIT BT U TOJISIMA YacT OT TeparieBTUYHUTE e()EKTH, KATO aHTHOAKTEPHATIHU, TPOTHBOI'bOMYHH,
AQHTHUIIPOTO30MHH, AHTUBUPYCHH, AHTUOKCHJIaHTHH, POTHBOBB3MAIUTEIIHU u
xunoxonecteponemuynn (Okanlawon et al., 2020). B wu3cnenBane Ha ChIIMTE aBTOpU €
YCTaHOBEHO, Y€ BKJIFOUBAHETO HA KypKyMa BB ()ypaka 3a 3aiIu MoJ00psBa pacTeka 1 pazMepa
Ha 3ai4nII0TO.

bunkure chappKaT OHOJOTMYHO AKTHBHM CHCIMHEHHUS KaTo MONMH(EHOIM, XHWHHUHH,
¢dnaBoHONM/(PIIABOHOUTY,  ANKAIOUAM, TOJUNCNTHINA, KOWTO HWMAT AaHTUOKCHUIAHTHA W
antucentuyHa aktuBHOCT (Christaki et al., 2012; Asheg et al., 2014). Hskou ot Te3u BelecTBa
JeHCTBAT CHHEPTHUYHO, Taka 4e OnoakTuBHOCTTA MM ce 3acwiBa (Christaki et al., 2012). ITo tasm
NpUYMHA C€ HM3MUTBAT Pa3NUYHH KOMOWHAIMM OT OWIIKM M TEXHHTE eCEHI[MAIIHM Macia 3a
MOCTUTaHE Ha MO-T00BP MPOIYKTUBEH €PEKT.

Ilenta Ha omuTa € Ja ce yCTaHOBU e(eKTa OT BKJIIOYBAHETO HAa KOMIUIEKC OT (DUTOTCHHU
OMOJOTUYHO aKTUBHHU 100aBKH (ChABPIKall] YEPBEH MUIIEP, CEME OT OslJT CHHAI, KOPEH OT CallyHye,
KOpeHHIlle OT OylaTeH aup, KypKymMa M THUMOJI), BBPXY MNPOAYKTHBHOCTTA, KIAHUYHHUTE
XapaKTEepUCTUKU U XUMUYHUSI ChCTaB HAa MECOTO Ha 3alIUTe.

Marepuasa u MeTO

OnutsT € mpoBe/IeH B ekcriepuMenTanHata 3ainedepma Ha NKH-Koctuubposa. NU3nons3sanu ca
60 Opos 3aiiuy Ha BB3pacT 55 nHU (+2 qHM) OT Hopojarta Osu1 HOBO3eNaHACKU 3aeK. JKUBOTHUTE
ca pasmpeneieHd B 3 Tpylnu H3paBHEHU MO BB3PACT, MOJ M KUBO TErJIO M HACTAaHEHH B
WH/IMBUYaJIHU KJIETKU ¢ pazmepu 600/400/350 mm.

XpaHEHETO ce OCBIIECTBSABA HA BOJISA, KATO M TPUTE OIMMUTHHU TPYMHU MOIydaBaT IENI0NaKOCHH
IpaHyJIMpaHd CMECKHU 32 CbOTBETHATa KaTETOpHs 3aillii, CbC ChIbpPXKAHUE HA CYpOB MPOTEUH -
14,256%, cypoBu BiakHuHU - 13,429%, cypoBu ma3uunu - 1,826%, ME - 1979,62 Kcal/kg.

@ypaxsbT 3a | rpyna (KOHTpoiHA) € M3TOTBEH 0€3 ChIbpXKaHWE Ha KOKIMAWOCTAaTHK U 0e3
¢uTtorenHa nobaska. B rpanynute 3a Il onutHa rpyna e BkitoueHa 0,04% pacturtenHa no6aBka,
cbe cheTaB dyepBeH nunep(Capsicum annum L.) 22,5%, ceme ot Osin cunan 22,5%, KOpeH OT
canryHue 22,5%, kopenuie ot 6mateH aup 19,5%, kypkyma 11,5% u tamon 2,0%. BsB dypaxka
3a [II onuTHa rpyna e qo6aBeH TpaaulMoHeH Kokuuauoctatuk Diclazuril B oOnuaiinara My 103a
ot Img/kg.
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[TocTosiHEH TOCTHI 10 BOJIA € OCUTYPEH Upe3 HUIICIHU MOWIKH. [IpoABIKUTETHOCTTA Ha OTIHUTA €
46 mHU, pa3aeNeHy Ha IIePHOIN, KaTo IbPBHUTE J[BA IIEPUO/A Ca C MPOIBDKUTEIHOCT OT 14 1Hu, a
Tpetus oT 18.

[To BpeMe Ha eKcrepuMeHTa KOHCyMalMsTa Ha (ypax ce KOHTpoJHpa IO IEepUOH,
UHAMBUAYaJIHO. JKMBO TErjao ce omnpezens MHAMBUAYAIHO 3a BCEKM INEepHoJ, ciien 18 uvacoBo
rnagyBaHe. OT Te3u MOKa3zaTesd ca M3UUCIEHU CPEIHUAT JHEBEH IIPUpAcT, cpelHaTa JHEBHA
KoHCcymanus Ha (ypax u pasxonbT Ha Qypax 3a 1 kg mpupact. ExxenneBHO ce mpociensiBa
3JpaBOCIOBHOTO ChbCTOSIHUE U CMBPTHOCTTA.

B kpas Ha excnepuMeHTa Ha 1Mo 6 3aeka OT IpyNa ChC CPEIHO 3a Ipymara TErjo € HalpaBeH
KJIAHUYEH aHallu3 BKIIOYBAIIL )KHBO TETJIO MPeaH KIaHEeTo (g), Terjao Ha TOmbd TpyH (g), CTyAeH
Tpyn (g), TErJIO Ha KO)KaTa U KpakaTa 0 KapHaJHUTE U Tap3ajJHUTE CTaBH (g), TEIVIOTO Ha JISIBO
3aHO OyTye (g), TErJ0 Ha HeSIIUBHUTE BHTPELIHOCTH (g), TErJIO Ha SAUBHU BHTPEIIHOCTH (YepeH
npo0, O60peny, 051 1Po0, Chpiie, AajakK, g).

OmnpezeneH € XUMUYHUS CCTaB HA MECOTO OT OYTUYETO, [0 CIIEAHUTE METOM: IPOTEHH 10 METO/1a
Ha Kennan; Ma3HMHU ¢ eKCTPAKLMOHHUAT anapar Ha COKCIIeT; Memnel upe3 u3rapsHe B My(denHa

eI,

[Tonydyenure pesynratu ca oOpaboreHu cratuctudeckun upe3 ANOVA: Single factor cbe
codryepen mpoaykt MS Excel 2010. Pasnukara mexay rpynuTe € aHaiau3upaHa c t-TecT Ha
Student.

Pesyaratu

OT nomy4yeHHUTEe pe3yiTaTH CE€ YCTAHOBH, Y€ CPEJHATa JHEBHA KOHCyMalMs Ha Qypax € Haii-
BUCOKA NIpHU 3aiiiure mosyyaBain Qypak ChAbpIKall TPAAUIMOHEH KOKIMIUOCTAaTHUK, KaTo 3a
L[EJIUs ONIMTEH MEepPUOJ KOHCymManusATa Ha xuBoTHHUTE OT Il rpyma € 1ocToBEpHO MO-BUCOKA OT
ta3u npu [ rpyna ¢ 27,22% u ¢ 22,37% ot 1l rpyna (tabmn. 1).

Tabmuua 1: CpenHa 1HEBHa KOHCYMaIMs HAa Qypax, g

Table 1: Average daily feed consumption, g.

[Tepuon /Period I rpyna/group II rpyma/group I rpyma/group
1-14 nen/day 83+12,57? 84,17+5,60% 108,75+5,23°
15-28 nen/day 96,05+12,95? 117,80+12,72° 137,12+6,40°

29-46 nen/day

160,67+13,43%

155,56+13,52%

189,92+19,46°

3a [enus  OIUTEH
nepuon/  For  the
whole trial

117,49+10,49

122,15+9,66°

149,47+7,11°

¢ CTOHHOCTUTE Ha €/IMH PeJl CBbP3HH C pa3InuHi OYKBEHM O3HAUCHHMs ce pasnnyasatr goctosepHo ( P<0,05)

*¢ Means bearing different superscripts within a row differ significantly (P < 0,05)
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3aiinuTe moy4yaBasiu 100aBKa KOMIUIEKC OT OMIIKM UMAT JOCTOBEPHO MO-BHCOKO JKUBO TEIJIO OT
3aiinute ot KoHTposHara u Il rpyna, ceorBetHO ¢ 7,20% u ¢ 8,07% (Tadm. 2).

Tabnuna 2: XKuBo Terio Ha 3aiinure, g

Table 2: Body weight of rabbits, g

ITepuon / Period I rpyma/group IT rpyma/group III rpyna/group
B  navamoro  Ha
orura/ At the 1666,80+137,38 1677,80+121,59 1644,60+132,08

beginning of the trial
B xpas mHa Il
cenmuna/ At the end 1845,90+161,79 1931+150,60 1818,60+131,52
of the II week

B «kpas mna IV
ceamuna/ At the end 2150,63+199,87% 2284,60+177,26° 2112,10+£149,10*
of the IV week

B kpas na ommra/ At
the end of the trial

2656,63+273,40% 2847,88+273,30° 2635,16+200,47*

¢ CTOMHOCTHTE Ha eIWH peJ CBBP3HU C Pa3InYHA OYKBEHH O3HAUCHUS ce pasimdaBat qoctoBepHo ( P<0,05)
*¢Means bearing different superscripts within a row differ significantly (P < 0,05)

CpenHuAT AHEBEH MPHUPACT ChIIO € MO-BUCOK MPH Ta3u onuTHa rpymna B cpaBHeHue ¢ [ u Il rpynu,
choTBeTHO ¢ 16,23% u 15,64% (Tabn. 3). B cunxpon c¢ Hamero uscnensane Lukasiewicz et al.
(2012) ycraHoBsIBaT JOCTOBEPHO MOBUIIEHHE HAa KPalHOTO >KMBO TEIJI0 MpU IuiieTa Opoilnepw,
noJiyyaBaju (puToreHHa qo0aBka ¢ moo0eH cheTas. [Ipu camocTosTenHo n3cneBaHe Ha OUIIKHUTE
BKJIIOYEHHU B ChCTAaBa HA U3MUTBAHUAT OT HAC KOMILJIEKC € YCTAHOBEHO, 4€ HAKOH OT TSIX OKa3BaT
MO3UTHBEH e(PEeKT BHPXY TE3U MOKa3aTeNu MpH 3ailiy, kato noTus yepseH nunep (Elwan et al.,
2020), kypkymarta (Okanlawon et al., 2020) u mamepkara (Elwardany et al., 2022). JlokaTto ciopen
JIpyTd NMpOy4YBaHUS TpeTHpaHeTo Ha 3aiiuure ¢ Os1 cuHan (Gugolek et al., 2011) nnu mamepka
(Todorova et al., 2022) He 1aBa 1OCTOBEPEH MOJOXKUTENEH €(PEKT.

Tabnuna 3: Cpenen qHEBEH npupact, g/ieH
Table 3: Average daily gain of rabbits, g

ITepuon/ Period I rpyma/group IT rpyma/group III rpymna/group
1-14 nen/day 13,67+4,39% 16,92+4,73° 13,04+5,11°2
15-28 nen/day 23,06+5,96%° 25,25+5,56% 22,14+2 35°
29-46 nen/day 30,05+8,84 30,82+7,05 28,45+4,61
3a 1nenus  OIUTEH

nepuog/ For  the 21,56+5,02° 25,06+4,57° 21,67+3,38?
whole trial

¢ CTOIHOCTHTE Ha eIWH P/ CBBP3HMU C Pa3InYHN OYKBEHH O3HAUEHU ce pasiamdaBat qoctosepHo ( P<0,05)
a¢Means bearing different superscripts within a row differ significantly (P < 0,05)

Pasxona Ha dypax e Hali-Bucok npu xuBoTHUTE OT III rpyma u Hali-HuCHK npu Te3u ot Il rpyma
(tabmn. 4). Karto paznukara mexay Tsx € 40,44% (P<0,05). [TomoObpenue B OMOI30TBOPSIBAHETO
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Tabnuna 4: Pasxon Ha dpypax kg/kg mpupacr

Table 4: Feed conversion ratio, g feed/g gain

ITepuon/Period I rpyna/group II rpyma/group II1 rpyma/group
1-14 nen/day 6,95+2,57% 5,46+2,06° 9,78+4,30°
15-28 nen/day 4,63+1,812 4,70+1,05° 6,84+1,24°
29-46 nen/day 5,74+1,58% 5,35+1,49° 6,84+1,24°¢
3a nenus  OIUTEH

nepuon/  For  the 5,45+0,95% 5,02+0,81% 7,05+1,14°
whole trial

*¢ CTOMHOCTHTE Ha eIWH P/l CBBP3HU C Pa3InYHA OYKBEHH O3HAUCHUS ce pasimdaBat qoctoBepHo ( P<0,05)
a¢ Means bearing different superscripts within a row differ significantly (P < 0,05)

Taobmuua 5: Knanvden ananus

Table 5: Carcass analysis

ITokasaren/Parameter I rpymna/group II rpyna/group IIT rpyma/group
KuBo Ternmo mnpenu
knane, g/ Live body 2709,67+160,63 2801,67+118,28 2693,67+113,60
weight, g
Tomba tpyn, g/ Hot | 005 504120200 1809,17+73,51° 1693,3394,60°"
carcass weight, g
KnaHudeH paHieMaH,
%/ Dressing percent, 61,72+2.412 64,59+1,11° 62,87+2,30%
%
Crynen pyn, g/ Cold |55 50 116,690 1797,50481,66" 1667,50£95,75°
carcass weight, g
fg;g koer, ¢ Hind | 514 17427 45 227,5049,35 222,50+16,66
gepeH Apo0, g/ Liver, | g3 94497 79 83,42:9.81 75.74£12,13
Bst 2ipo6, g/ Lung, g 9,08+1,02 10,670,909 10,1022,13
Cropre, g/ Heart, g 7,34+0,45% 8,55+1,21° 6,90+0,39%
broperu, g 13,60+2,95 14,631,22 14,85+1,06
Kidneys,g
Janak, g/ Spleen, g 1,42+0,40 1,39+0,45 1,65+0,70
SInuBHU
BBTPEIIHOCTH, ,28+23, ,07x11, ,14+10,

p g/ 126,28+23,12 118,67+11,55 110,14+10,59
Edible parts, g
Koxca mnamm, gf Feet | 0 67137 790 510+20,32° 491+73,85%
and fur, g
Hesagusun
BbTpentHocTH, g/ Not 409,33+96,21 348+26,47 357,66+29,40
edible parts, g

¢ CTOHHOCTHTE Ha €/IMH PeJl CBbP3HH C pa3iInuHi OyKBEHH O3HAUYEHHMs ce pasziandaBaT noctoBepHo ( P<0,05)
*¢ Means bearing different superscripts within a row differ significantly (P < 0,05)
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Ha (Qypaxka € YCTaHOBEHO Ipu m3mnoi3BaHe Ha dYepBeH numep (Elwan et al., 2020) u mamepka
(Ezzat Ahmed et al., 2020; Elwardany et al., 2022; Todorova et al., 2022). B xouTpact 6enusT
cunan (Gugotek et al., 2011) u xypkymara (Okanlawon et al., 2020) He BIUSAT BHPXY TO3HU
nokazared. [Ipu ntunm ca HaOIrOAaBaHU TPOTHBOPEYHMBH PE3YJITATH IO OTHOIIICHUE HA Pa3Xxojia
Ha Qypax (Lukasiewicz et al., 2012; Chodkowska et al., 2022). TlosutuBauTE €PEKTH BHPXY
NPOJAYKTHBHHUTE TOKA3aTeM Ce IMpearosara, 4e ce IbJDKAT Ha OWIKHTE U TEXHHTE CTCPUYHH
Macjia, KOMTO Moao0psBaT apoMara W MHIUPEKTHO BKyca Ha (QypakKuTe, KaTo MO TO3M HAuWH
MOBHIIIABAT KOHCYMAaINMATa Ha ypaxk, KOETO OT CBOS CTpaHa BOJH JI0 MO00pEeHNE Ha IPUPACTTa
¥ OIOJI30TBOpsIBaHETO Ha Pypaxka (Zeng et al., 2015).

Ot xiaHnyHUS aHaiIu3 ce 3a0ens3Ba (Tadi. 5), ye Hall-BUCOK € KJIAHUYHUAT paHAEeMaH, KakTo U
TErJIOTO Ha TON'BJ, CTYACH TPYI, ChpIE W TOBa Ha Jianute W Koxkarta npu Il omuthHa rpyma,
noJryyaBaja qo0aBka Ha KOMIUIEKC OT Omiiku. Tersaoro Ha Tomsa Tpyn npu Il rpymna e moctoBepHO
no Bucoko ot ToBa Ha [ u Il rpyna ¢ 8,17 % u 6,84 %, crorBeTHO. Paznukure npu cTyaeH Tpyn
cac 8,45 % u 7,80%, a ipu cwvpuero ¢ 16,49 u 23,91%, cvorBeTHO. [IpHn KIIaHUYHKS paHIEMaH U
TErJIOTO Ha KOXKaTa U JIAIKWTE TOCTOBEPHU Pa3NIuKH ce ycTaHOBsiBa camo Mexay [ u Il rpyna ¢ 4,65
% u 8,82 %, cboTBeTHO. JJOCTOBEPHU pa3NIUKU CE YCTAHOBSIBAT MPU ChIBPKAHUETO Ha MPOTEHH B
OenpeHara MyCKyJatypa, KaTo Hai-BUCOKO € To npu | rpymna cinensano ot Il u Il rpyna (ta6:n. 6),
kato nouieHueTo € ¢ 3,41 % u 8,89 %, cborBeTHO. [lo100pEeHNE B KITaHWYHUTE MTOKA3aTeIU MPU
3aiinm e HabmogaBaHo kato edekt ot mobaBkara Ha moT yepBeH nunep (Elwan et al., 2020) u
mamepka (Elwardany et al., 2022).

Tabnuna 6: XuMU4eH ChCTaB HA MECOTO OT OYT

Table 6: Chemical composition of meat from hind leg

ITokazaren/Item I rpyna/group Il rpyma/group III rpyma/group
0

copon MPOTERS, T 23,0320,48° 222740,45" 21,15£027°

Crude protein, %

CypoBu mazHunu, %/

Crude fat, % 3,03£1,11 2,870,60 2,440,45

CypoBa menen, %/

Crude ash, % 1,10+0,08 1,16+0,09 1,19+0,06

a¢ CTOMHOCTHTE Ha SIMH P/l CBBP3HU C Pa3InYHA OYKBEHHU O3HAYCHUS ce pasmmdaBat qoctoBepHo ( P<0,05)
*¢ Means bearing different superscripts within a row differ significantly (P < 0,05)

Ha6J'IIOIlaBaHOTO B HaAICTO M3CJICIBAHC HO,Z[O6pCHI/IC Ha rojiiMa 4aCT OT KOHTPOJUPAHUTC
MMOKa3aTcjii, BCPOATHO CE€ ABJDKM Ha CHUHECPIrHYHOTO }IeﬁCTBHe Ha BKIIIOUCHUTC (1)I/IT01"GHHI/I
KOMIIOHCHTH, KOCTO YCHJIBA TAXHATA OHMOAKTHBHOCT.

MN3Boan

OT npencTaBeHUTE pe3ysTaTH ce BUXKJIA, Ye ¢ Hal-700pu MPOAYKTUBHH MOKa3aTeIH ca 3aiIuTe
ot Il rpyna nonyyaBanu KOMIUIEKC OT (PUTOreHHU OMOJIOTMYHO aKTUBHHU J100aBKU. Bbrpeku, ue
KOHCcymanusaTa Ha pypax e Hail-Bucoka npu Il rpyna, Il rpyna e ¢ Haii-100bp pa3zxos Ha pypax
3a kg mpupacT, KaTo pazauKaTa MeKIy JBETe IPYIHU ce JoKa3Ba ctaTucTuiecku. [Ipu Ki1aHn4HuAT
aHaJIu3 Cce YCTAaHOBHU, Y€ XKMBOTHUTE OT Il rpyma umar u JOCTOBEPHO IO-BUCOK PaHAEMaH B
CpaBHEHHME C ApPYruTe [BE Ipynu. B 3akiroueHue Moxe Jja ce Kaxe, 4ye OUIKUTE U TEXHUTE
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CKCTPAKTU U MacJjia, U3MO0JI3BAHU CaMOCTOATCIIHO UJIN B KOM6PIHaL[I/II/I, HMaT NMOTCHIUAJ yCIICIIHO
Ja 6’L,Z[aT I[Ipujiaraiu B SaﬁHeBLHCTBOTO KaTO CTUMYJIATOPHU HA IPOAYKTHUBHOCTTA.

Study the influence of a complex of phytogenic biologically active additives on
the productive parameters of White New Zealand rabbits

Mariya Todorova*, Maya Ignatova
Abstract

The aim of the experiment was to determine the effect of the inclusion of a complex of phytogenic
biologically active additives (containing red pepper, white mustard seed, soapwort root, rhizome
of sweet flag, turmeric and thymol) on the productivity, carcass characteristics and chemical
composition of rabbit meat. For the experiment, 60 White New Zealand rabbits aged 55 days (£2
days), divided into 3 groups, were used for a period of 46 days. Feeding was carried out ad libitum,
and the feed for group I (control) was prepared without coccidiostat content and without
phytogenic supplement. For experimental group II, 0.04% of the tested herbal supplement was
included. Traditional coccidiostat Diclazuril was added to the feed for experimental group III at
its usual dose of Img/kg. Individual rabbits’ body weights and feed intake were recorded
periodically. Carcass characteristics were determinate at the end of the trail. From the presented
results, it can be seen that the rabbits from group II, which received a complex of phytogenic
biologically active supplements, had the best productive parameters. Although the feed
consumption was the highest in group III, but group II had the best feed conversion rate, and the
difference between the two groups was statistically proven. In the slaughter analysis, it was found
that the animals of group II had a significantly higher dressing percent compared to the other two
groups.

Keywords: herbal complex, performance, rabbits, slaughter analysis

Jlureparypa

Tonoposa, M. (2022): bunikure — anTepHaTUBHUAT U3TOYHUK Ha OMOJIOTMYHO aKTUBHU J00ABKH.
Berepunapna coupka, 7-8: 10-11.

Abdel-Wareth, A. A. A., E. M. M. Taha, K-H.Siidekum, J. Lohakare (2018): Thyme oil inclusion
levels in a rabbit ration: Evaluation of productive performance, carcass criteria and meat quality
under hot environmental conditions. Animal Nutrition, 4: 410-416.

Asheg, A. A., S. M. EL-Nyhom, K. M. BenNaser, A. H. Kanoun, Y. M. Abouzeed (2014): Effect
of Arbutus pavarii, Salvia officinalis and Zizyphus Vulgaris on growth performance and intestinal
bacterial count of broiler chickens. International Journal of Veterinary Science and Medicine, 2:
151-155.

Chandra, S., D. Rawat, A. Bhatt (2021): Phytochemistry and pharmacological activities of
Saponaria officinalis L.: A review. Notulae Scientia Biologicae, 13(1): 10809.

Chodkowska, K.A., P.A. Abramowicz-Pindor, A. Tu snio, K. Gawin, M. Taciak, M. Barszcz
(2022): Effect of Phytobiotic Composition on Production Parameters, Oxidative Stress Markers
and Myokine Levels in Blood and Pectoral Muscle of Broiler Chickens. Animals, 12: 2625.

Christaki, E., E. Bonos, 1. Giannenas, P. Florou-Paneri (2012): Aromatic plants as a source of
bioactive compounds. Agriculture, 2: 228-243.

15


tlpop
Typewriter
15


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHApOIHO y4yacTHe ,,)KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

Elwan, H., M. Abdelhakeam, S. El-Shafei, A. Abd El-Rahman, Z. Ismail, A. Zanouny, E. Shaker,
S. Al-Rejaie, M. Mohany, S. Elnesr, (2020): Efficacy of Dietary Supplementation with Capsicum
Annum L on Performance, Hematology, Blood Biochemistry and Hepatic Antioxidant Status of
Growing Rabbits. Animals, 10: 2045.

Elwardany, A.R., H. M. A. E El-Banna, M. R. M. Ibrahim, A. E. M. Mahmoud (2022): Effect of
medicinal and aromatic plants on growth, digestibility and carcassin New Zealand white rabbits.
Pak. J. Biol. Sci., 25:282-288

Ezzat Ahmed, A., M. A. Alkahtani, A. A. A. Abdel-Wareth (2020): Thyme leaves as an eco-
friendly feed additive improves both the productive and reproductive performance of rabbits under
hot climatic conditions. Vet Med-Czech, 65: 553-563.

Gugotek, A., D. Kowalska, M. Konstantynowicz, J. Strychalski, B. Bukowska (2011):
Performance indicators, health status and coccidial infection rates in rabbits fed diets
supplemented with white mustard meal. Ann. Anim. Sci., 11(3): 425-432.

Todorova, M., M. Ignatova, K. Velikov (2022): Influence of thyme (Thymus vulgaris L.)
supplementation in feed on fattening rabbit’s performance. Tradition and modernity in veterinary
medicine, 7 (2): 71-75.

Okanlawon, E.O., K. O. Bello, O.S. Akinola, O. O. Oluwatosin, O.T. Irekhore, R.O. Ademolue
(2020): Evaluation of growth, reproductive performance and economic benefits of rabbits fed diets
supplemented with turmeric (Curcuma longa). Egypt. Poult. Sci., 40(I1I): 701-714.

Saleh, A. A., S. Hamed, A. M. Hassan, K. Amber, W. Awad, M.H. Alzawqari, M. Shukry (2021):
Productive performance, ovarian follicular development, lipid peroxidation, antioxidative status,
and egg quality in laying hens fed diets supplemented with Salvia officinalis and Origanum
majorana powder levels. Animals 11: 3513.

Saracila, M., M. Olteanu, T. D. Panaite (2020): Implications of using some phytoadditives in
broiler nutrition - a review. Scientific Papers. Series D. Animal Science, 58(2): 165-172.

Zeng, Z., S. Zhang, H. Wang, X. Piao (2015): Essential oil and aromatic plants as feed additives
in non-ruminant nutrition: a review. J Anim Sci Biotechnol, 6(7):10.

16


tlpop
Typewriter
16


C6opauk ot Hayynarta koH(pepeHIUs ¢ MeXITyHAPOIHO y4acTHe ,, ) KHBOTHOBBIHATA HAYKA — MPEIU3BUKATEIICTBA U HHOBAIUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia
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Pe3rome

MacTHOTO TS0 NPU MEAOHOCHUTE MYENU MMa 0COOEHO rojiIMO 3HAa4eHHE IPU 3MMYBAHETO Ha
MYETHUTE CEMEWCTBA W MpPH OTTJICKAAHETO HA MWIOo. B Hero mpoTuyaT BaKHU (PU3HOIOTHYHU
IpolecH, ONPEeAEIAIIHY )KU3HEHOCTTa M OBEICHUETO Ha ImuenuTe. Mitagure muesu, KOUTO XpaHaT
MIJIOTO C IMYEITHO MIICUHIIE, H3MOI3BAT COOCTBEHUTE CH 3alIaCH OT INIMKOTEH, IPOTEUHU U JIUITHIH,
HATpylaHU B MAaCTHOTO TsUI0. B HacTosAmOTO wH3cieiBaHe € MPOYyYEHO BIMSHUETO Ha
MOJIXPaHBAHETO ChC 3aMPA3€H U C U3CYILEH LIBETEH Ipallel] BbpXY Pa3BUTHETO Ha MACTHOTO TSJIO0
Ha muenu padotHruku (Apis mellifera L.). Ctenenra Ha pa3BUTHE Ha MACTHOTO TSUIO € ONpeeiieHa
npeau U cieq noaxpansane npes IIponetnus n Ecennus nepuon. Ilpe3 eceHHus neprop Haii-
BUCOK NpoueHT nuenu (42.9%) ¢ pa3BUTHE Ha MAaCTHHUTE TeJla BTOpa CTEIEH Ce YCTAaHOBSBA CJe]l
MOJXpaHBaHE Ha IYEJTHUTE CEMEicTBa C M3CYILIEH LBETEH IMpamiel. 3a CBhIIMIAT NEepUoj €
JIOCTUTHATA ¥ TPeTa CTEeNeH Ha pa3BUTHE HAa MAaCTHOTO Tsu10 1pu 38.1% oT muenure, moAXpaHBaHU
10 TO3U HaYWH, @ YETBbPTA CTETIEH Ha pa3BUTHE ce Habmoaasa npu 19.0% ot nuenure, kato npeau
MOJAXpaHBaHE TO3U MPOILIEHT € 6wt efBa 8.9 %. Cnen npukiIroYBaHe Ha MPOJIETHOTO MOIXPaHBAHE
C M3CYLICH ITYEJIEH Mpalliel] CE OTYMTA HAal-BUCOK ITPOLIEHT Ha MMYEJIUTE, IIPU KOUTO MACTHUTE TEJIa
ca JOCTUTHAJIM 4YeTBBpTAa cTeneH Ha pa3Butue (58.6%) B cpaBHEHHE C IPOLEHTHT NpPEeau
noaxpanBane (30.8%). HaOxnronaBa ce mokasaTtenHa pasjinka OT nopsabka Ha 27.8%. 3a To3u
NepUOoJ Ha TO/IMHATA € OTYETEHO 3HAYMTETHO MOBUILIABaHE HA IIPOLIEHTA HA ITYETTUTE XPAHEHHU ChC
3aMpa3eH LBETEeH Ipallel], YUMTO MACTHU Tella ca pa3BuTu A0 nera crened (11.1%). Bucokara
CTENeH Ha pa3BUTHE Ha MACTHOTO TSUIO HA MUENHUTE paOOTHUYKH MMOKa3Ba MO-rojieMusi epexT Ha
IIPOJIETHOTO MOAXPAHBAHE HA MYEITHUTE CEMENCTBA ChC 3aMpa3€eH I[BETEH IIpallel] B CPABHEHUE C
M3CYILEHHUS Mpallel Ipe3 NPoJeTHUS MEPUO/I.

Knrwouoeu oymu: Apis mellifera L., MegoHOCHM TT4enu, MacTHO TsJI0, TTOJAXpaHBaHe, 3aMpa3eH U
W3CYIIICH Tpalel]

YBoa

Hanuunero Ha mpater; 1 MeJ B MPUPOJATa € MHOTO Ba)KHO 3a MUEIHUTE MHJIUBUAM U OKa3Ba
NPSKO BIUSHUE BBPXY Pa3BUTHETO M (YHKIMOHHPAHETO HA MAacTHOTO UM Tsuto. [luenmte
paOOTHMYKK HATpynBaT 3amacu OT Ma3HUHM, BBIJIEXUApPATH M TMPOTEMHH B HEro clejn
KOHCyMHUpaHE Ha Ipamnreny ¥ MeA. LIBeTHHST mpaien € OCHOBEH M3TOYHHWK Ha aMHHOKHUCEIHMHH,
NPOTEHHHU, MAa3HUHM, BHUTAaMHHU U MUHEpalu 3a MeqoHocHuTe muenu (Stanley and Linskens,
1974; Roulston and Buchmann, 2000). Toii € ocHOBeH (haKTOp, OMPEALIISIT MPOTBIIKUTEITHOCTTA
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Ha xuBoTa Ha uHANBUAUTe (Haydak, 1970). boratoTo chabpxaHue Ha XpaHUTEIHU BEIIECTBA B
mpaiena AoNpHHAcsS 32 Pa3BUTUETO HA MACTHUTE Tela Ha muenute padoTHuuku (Alaux et al.,
2010). Cnopen Maurizio (1961). CteneHTa Ha pa3BUTHE Ha MACTHOTO TSJIO MIPH ITUYEIIUTE € BAYKEH
nokasaren 3a (PM3MOJIOTMYHOTO ChCTOSIHHE Ha HaceKkomuTe. M3cienBaHusita Ha peauia aBTOpU
MOKa3BaT, Y€ TO y4acTBa aKTHBHO B MpOIlECHTe Ha OOMSHa BeIIECTBAaTa M HA JPYrd OpPTraHU
(Hoshizaki, 2013; Aljedani, 2018). B nmepruoau Ha cTpec 3a MUeTHUTE CEMEHCTBa, KaTO HEAOCTUT
Ha XpaHa B MPHUPO/IATA, IPOJBIDKUTEIICH TOJET Ha MUeNNTE, PsI3Ka CMsSHA HA TeMIepaTypara Ha
OKOJIHATa cpela W T.H. MEJIOHOCHHUTE MYENTH MOIAbP)KAaT XOMEocTa3a B OpraHM3Ma CH upe3
MOOWJIN3HPAaHE Ha XPAHUTEIIHU BEIIECTBA OT MACTHOTO MM TSUIO C YYacTHE Ha Pa3IMYHU XOPMOHHU
- OKTONAaMHH, QJWIMOKMHETHYCH XOPMOH W IoBeHWJIeH xopMoH (Beenakkers et al., 1985;
Gruntenko et al., 2000; Hirashima et al., 2000; Arrese and Soulages, 2010; Kodrik et al., 2015;
Tao et al., 2016). CteneHTa Ha pa3BUTUE HA MACTHOTO TSUIO KMa OCOOEHO Ba)KHO 3HAUYEHUE U MPU
IPOM3BOJICTBOTO HA ITYEITHO MJICYHIIE M U3XPAHBAHETO HA MWJIOTO OT MIIAUTE MTUEIH PAOOTHHYKU
(Crailsheim, 1992). Haxou aBTOpH chOOIIaBaT, Y€ HEJOXPAHEHUTE IMUEIH UMAT MO-C1a00 Pa3BUTH
mactaH Tena (Keller et al., 2005; Toth et al., 2005). JIpyru ycraHOBsIBaT, 4e Tpe3 mocieaHuTe 1-
2 ceIMUIM Ha KUBOTA HA MUEIUTE PAOOTHUYKH 3allaCUTE B MAaCTHOTO UM Tsiio HamansBaT (Toth
and Robinson, 2005). HaGmoaBaT ce pa3nuky B CTETIEHTa Ha Pa3BUTHE HA MACTHOTO TSJIO TIPU
netaute u 3uMHuTe muenu (Lotmar, 1939). Fluri and Bogdanov (1987) noka3Bar, ue MacTHOTO
TSUIO € C MO-TOJIEMH pa3Mepy NP 3UMHHTE IMYeNTd. XPaHUTEITHUTE 3aMack HAaTPYyMaHH B HETO OT
€CeHTa Ce M3IO0JI3BaT OT OpraHu3Ma Ha MYenuTe mo Bpeme Ha 3umyBaHe (Maurizio, 1961).
Shumkova et al., (2019) ycTaHOBSIBAaT MOJOXUTEIHO BIMSAHUE HA CTUMYJIUPAIIOTO MOJXPAHBaHE
Ha MMYEIIHUTE CEeMENCTBA Mpe3 €CeHHUsI MEPHOJ] BHPXY CTENEHTa Ha Pa3BUTHE HA MACTHOTO TSJIO
Ha muenuTte paboTHuukd. Criopea penuiia aBTOPH OT TOJSIMO 3HAYSHHE 3a Pa3BUTHETO Ha
MAacCTHOTO TSUIO Ha MYENUTe € U (propaiHusi MpOU3X0/] Ha Mpaliena, KOMTo mYenuTe KOHCyMUpaT
(D1 Pasquale et al., 2013). B nuenapckara nmpakTuka oAXpaHBaHETO Ha MMYEITHUTE CEMENCTBA ce
W3BBPIIIBA Hali-BeUe Mpe3 MPOJIETHUS U eceHHUs nepuo/. [Ipu HemocTur Ha mparien B mpupoaara
¥ B IMYEITHUTE THE3[a Ha MMUYEITHUTE CEMEHCTBAa ce OCHTypsSBaT NMPOTEHHOBH 3aMECTHUTENIH Ha
mpaiiena Wik XpaHu ¢ jaoOaBeH mpamer. Cren noOuBaHe HA I[BETEH Mpallel] OT MYETHUTE
ceMelcTBa TOM ce chXpaHsBa, kato ce u3cymana (Hapenbda Ne9, 2005; Dominguez-Valhondo et
al., 2011) wnu 3ampazsiBa (Nath and Anderson, 1975). B Ta3zu Bpb3ka e 1enecho0pazHo Ja ce
POYYH MMa JIA PA3JIMKH MO0 OTHOIICHUE Ha Pa3BUTHETO MACTHOTO TSUIO HA IMUYENTUTe paOOTHUYIKU
OT CeMENCTBa NOMBIHUTEIHO MOAXPAaHBAHU ChC 3aMpa3eH M U3CYIICH [IBETEH Mpallell.

[lenTa Ha U3CIENBAHETO € J1a Ce MPOYYH BIMSHUETO Ha IMOAXPAaHBAHETO HA IMYESITHUTE CEMECTBa
ChC 3aMpa3eH U C M3CYIIEH IBETEH Ipallell BbPXY Pa3BUTHETO HAa MACTHOTO TSUIO MPH MYETU
pabotauuku (Apis mellifera L.).

Marepuaj 1 MeTOAU

[IpoyuBanero e mpoBeaeHo mpe3 eceHta Ha 2022r. u mponerra Ha 2023r. Ha YuebHO
Excnepumenrtannara baza Ha cekuus ,,IluenapctBo® kbM ArpapeH Qaxynter Ha Tpakuiicku
yauBepcuteT — Crapa 3aropa. M3BbpieHO € moAXpaHBaHE Ha ITYEJIHU CEMEWCTBA OT MECTHATa
menoHocHa muesta (Apis mellifera L.) npeasapuTenno u3paBHEHH O CHJIa, KOJHYECTBO HA MMAJIOTO
U XpaHuTenaHure 3anacu. OdopMeHH ca JIBe ONUTHU U eJHa KOHTPOJHA TPYIH C IO JABE MUEIHU
ceMelCcTBa, KaKTo CJeaBa:

- 1-Ba OnuTHA rpyna — mect noJxpaHBaHus 1pe3 ceneM AHU ¢ 160g nmonuaopeH myeneH Mex
cMeceH ¢ 40g u3CylleH BETEeH mpalielr;

- 2-pa OnuTHA rpyna — mecTt noaXpaHBaHus npe3 ceneM AHu ¢ 160g nonmdaopeH myeaeH Mex
cMeceH ¢ 40g 3ampa3eH npeceH mpaniels;
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- KonTpona — mect noaxpanBanus npe3 ceaem 1M ¢ 200g nonudIiopeH myeneH Me;

OT BCHYKM ITYEITHU CEMEHCTBA Ca B3CTH NMPOOM MMUYenu paOOTHHYKH 3a ONpENeNsHEe Ha
CTETeHTa Ha pa3BUTHE HA MACTHOTO TSUIO MIPEH U CIIe] TIOJXPaHBaHE MPE3 €CEHHUS U MPOJICTHHUS
nepuoan. OmpeziesieHa € CTEeNeHTa Ha pa3BUTHE Ha MAcTHOTO Tsuio Ha 530 muenu mo MeToxa Ha
Maurizio (1954) — 5 crenenna ckana.

3a 00paboTKa Ha JAaHHWUTE € U3I0I3BaH cratuctuyecku copryep IBM SPSS Statistics 26.0
(NY, USA), karo e npuiIoxKeH HemapaMeTpHIHUAT MeTo] ,,x\2 — ananu3‘ (chi-sguare).

Pe3yaraTtu u 00CchxKIaHE

1. EceHeH nepuoj
B Ta6muna 1 ca mOMecTeHH pe3ylATaTuTe OT X°-aHajliu3a OTHOCHO CTaJMHTE Ha Pa3sBUTHE HA
MaCTHHUTE TeJla Ha IMYeNTd paOOTHUYKH 32 TIEPUOIUTE MPEIU U CIIe] ECEHHOTO MoAxpaHBane. [Ipean
€CEHHOTO MOAXPaHBaHE Ca OTYETEHM HAN-BUCOKHU MPOICHTH MYENTH, YUUTO MACTHH Teia ca
JIOCTUTHAJIM TPETH CTAJUN Ha pa3BUTHE, KaKTO 3a onmuTHUTE rpynu (46.7%; 38.6%) Taka u 3a
KoHTposHaTa (45.2%). Hali-BUCOK MPOIIEHT MYesn ¢ MacTHH Tela, JOCTUTHAIN YeTBbPTa CTEIEH
Ha pa3BuTHEe ca otdyeTeHu npu I'pyma 2 (22.7%), cnenan ot koHTponHaTa rpyna (16.7%).
BeposTHa npuuynHa 3a TO3M CPAaBHUTEIHO BHCOK IPOLEHT Ha pa3BUTHE Ha MAacTHOTO TAJO Ha
MYEJIUTE € MOJCUTYPEHOCTTa Ha MYEITHUTE CEMEHCTBA C IMpamiel OT JIETHUS nepuoja. Ennakss e
MPOLEHTHT IMUEIH C MACTHHU TeJIa, JOCTUTHAJIM TIeTa CTENEeH Ha Pa3BUTHUE IIPH IBETE OTUTHH TPYIIH.
B koHTpONMHATA rpymna He ca yCTAaHOBEHH ITYENH, YUUTO MACTHH TEJa ca IOCTUTHAIM MIeTa CTeTICH
Ha pa3BUTHE.
Pesynratute 3a eceHHHs IEpUOJT CIIe/T TIOAXPAHBAaHE Ha IMTUEITHUTE CEMEWCTBA MOKa3BaT, 4e Ipu
NOJXpaHBaHE C M3CYIIEH LIBETEH Mpallel] Hai-BUCOK € IMPOLEHBT Ha MYeTuTe, MPU KOUTO
MacCTHUTE TeJla ca IOCTUTHAIIA BTOpa CTeneH Ha pa3Butue (42.9%). Tpera creneH Ha pa3BUTHE €
Jocturiara npu 38.1% or myenurte, MOAXpaHBAaHU ChIIO C M3CYylIeH mpamien. VHTepeceH e
(bakThT, 4e YETBBPTA CTEIICH HA Pa3BUTHE HA MACTHOTO Tsu10 ce Habmoaasa mpu 19.0% ot muenure
ot I'pyna 1, a mpenn noxxpaHBaHe TO3M MPOLEHT € e1Ba 8.9 %.
[To oTHOMIEHWE HA ITYENTUTE XPAHEHH ChC 3aMPa3eH IIBETEH MPAIIel] ChIIO CE€ YCTAaHOBSIBA TO-BUCOK
IPOIIEHT Ha Pa3BUTHE HAa MACTHOTO TsUI0 (YeTBbpTa CTENeH) ciel nojaxpanBaHe (23.9%) B
CpaBHEHHUE C MPOIeHTa npeau noaxpanBane (22.7%). Eqnaxss npornent muenu (37.0%), aniito
MacTHU Tela ca JIOCTUTHAJIM BTOPH M TPETH CTaauil Ha pa3BUTHE, € OTYETEeH INpH Ipymnarta,
NOJXpaHBaHA ChC 3aMpa3eH IpeceH mpamren. [IpomeHTHT MYenw, YMUTO MAcTHH Teia ca
JOCTUTHAIIM TIETH CTaJAUN Ha pa3BUTHE € MAJTbK U Ce 3ala3Ba OTHOCHTEIHO MOCTOSIHEH Mpean U
CJIe]1 €CeHHOTO MOJIXPaHBaHE ChC 3aMpa3eH Mpariiell. B koHTponHarta rpymna chIlo € OTYeTeH BUCOK
IPOIIEHT ITYEJTH C TPeTa CTEIeH Ha pa3BUTHE HAa MacTHUTE Tena (42.5%), cieiBaHu OT T€3U C BTOpPa
creied Ha pa3ButHe (30.0%). 3abens3Ba ce CpPaBHUTETHO TOBHUINABAaHE HA IYEIHUTE OT
KOHTpOJIHATA TpyIa, YUUTO MAaCTHU Tella ca JJOCTUTHAJIM YeTBBPTHU CTaauil Ha pa3Butue (27.5%),
KOETO Hall BEpOSATHO ce ABJKM Ha Ipaiierna HabaBeH oT MpHUpoaTa.
B npenBun ¢dakra, ue BCUUKH MUEIHU CEMENCTBA, BKIIOUYEHU B IPOYYBAHETO, Ca IOCTABEHU NpU
€HA W CHIIM KIMMAaTHYHU YCJIOBHUS WM ITYETHA Talla, MOXeE Ja ce JOMYyCHE, Ye pa3IuKhTe B
pPa3sBUTHETO HAa MACTHUTE Tejla Ha MYEIUTe OT aHAIM3MpaHUTE NMPOOU B M3BECTHA CTENEH ce
I'BJDKAT U Ha TToAXpanBaHeTo. [logkpena 3a ToBa TBBpAcHUE ca koeduimentute Ha Kpamep (0.204
u 0.117), kouTo mMOKa3BaT, Y€ BIMSHUETO HA BUAA Ha TOJXpaHBaHE BbPXY Pa3BUTHETO Ha
MaCTHHUTE TeJa Ha MYeITUTe PAOOTHUYKH € Cl1ab0, HO CTATHCTUYECKH 3HAYNMO.
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Tabnuua 1. Bpb3ka Mexly BUJa Ha XpaHEHE U CTaJIMUTE HA Pa3BUTUE HA MAaCTHOTO TSJIO Ha
m4yeny pabOTHUYKY MIPEu U Cliel €CEHHO MOAXpaHBaHe

Table 1. Relationship between the type of feeding and the stages of fat body development of
worker bees before and after autumn feeding

CremneH Ha pa3BUTHE HA MAacCTHOTO Ts10, (%)
Ceson I'pyna Degree of fat body development, (%)
Season Group Crenen 1 | Crenen2 | Crenen3 | Crenen4 | CreneH 5
Degree 1 Degree 2 Degree 3 Degree 4 Degree 5
[Ipenu I'pyna 1
ped pYA 11.1 31.1 46.7 8.9 2.2
€CEHHO Group 1
MOJXPAHBAHE I'pyna 2
P pyx 23 34.1 38.6 22.7 2.3
Before Group 2
autumn KonTpona
] 0 38.1 45.2 16.7 0
feeding Control
(n=131) Cramer's V = 0.204; Sig. (p) = 0.026
I'pyma 1
pYA 0 42.9 38.1 19.0 0
Cren ecenno | Group 1
I'pyna 2
noaxpantgatie | PN 0 37.0 37.0 23.9 22
After autumn Group 2
feedi KonTpona
ceding P 0 30.0 425 275 0
(n=128) Control
Cramer's V=0.117; Sig. (p) =0.471

*p <0.05, T'pyna 1 — momxpanBaHe ¢ M3CYIIEH [[BETEH Mparel, [ pymna 2 — mogxpaHBaHe ChC 3aMPa3eH IBETCH
npamren. * p < 0.05, Group 1 — feeding with dried pollen, Group 2 — feeding with frozen pollen.

2. TlpoJaeren mepuoj

B Tab6muua 2 ca MOMECTEHH pPe3ylATaTHTe OT X -aHallM3a OTHOCHO CTAaJMUTE Ha Pa3BUTHE HA
MaCTHHUTE Teja Ha MYeIr pabOTHUYKH 32 TIEPUOJUTE MPEIr U CIIE/] MPOJIETHOTO MOAXpaHBaHE.
[Tpeau nposieTHOTO MOAXpaHBaHE CE 3ara3Ba yCTaHOBEHATA TEH/ICHIIMS HAa pa3BUTHE HA MACTHUTE
TeJa, KaKTOo MPeIr €CEHHOTO MoaXpaHBaHe. Hail-BHCOKYM MPOIEHTH IMYeNin, YUUTO MAaCTHH Teja ca
JOCTUTHAJIA TPETH CTAJUi Ha pa3BUTHE ca YCTAHOBEHH NpH onuTHUTE Tpynu (42.3%; 37.7%).
[Ipn xKOHTpOJNHATA TpyIa Hal-BUCOK € MPOIEHTHT MYEH, YAUTO MACTHH Tella Ca JOCTUTHAJH
BTOpa cTerneH Ha pa3ButHe (44.9%), mocnenBanu OT Te3U ¢ TpeTa cTeneH Ha pazButute (40.8%).
Haii-BuCOK MpoLIeHT M4eu, YUUTO MAaCTHH Teja ca JOCTUTHAIN YETBbPTA CTEIICH Ha pa3BUTHE ca
otruetenu npu ['pyna 2 (32.1%), cnensana ot I'pyma 1 (30.8%). He ca ycranoBeHU m4esu, YUUTO
MacTHH TeJjia ca JOCTUTHAJIU TIeTa CTENeH Ha pa3BUTHE.
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Crnen npuKIIOYBaHE HAa IPOJIETHOTO MOJXPAHBAHE € YCTAHOBEHO, Y€ IIPU IIOXPAaHBaHE C U3CYLLIEH
MMYeJieH Mpariel] Hall-BUCOK € MPOLEHBT Ha MYeNHuTe, MPU KOUTO MAaCTHUTE Tejla ca JOCTHUTHAIU
YeTBBPTA cTeneH Ha pa3BuTHue (58.6%). 3a cpaBHEeHUE NMPEaU MOAXPaHBAaHE MPOLEHTHT MPHU Ta3U
rpyna e 30.8%. HaGmronaBa ce paznuka ot nopsabka Ha 27.8%, KOSTO € rmoka3areinHa 3a edekra
OT JIONBJIHUTEIHOTO MoAaxpaHBaHe. /lo MOZOOHM 3aKiIIOUEHHs] ca CTUTHAJIU U JIPYTH aBTOPU
(Shumkova et al., 2019). B HacTosus eKCIEpUMEHT ¢€ KOHCTAaTHpa, Y€ IPH MOIXPAHBAHETO C
M3CYIIEH Mpamiel] He ca OTKPUTU IMYeNId, YAWTO MACTHH Tejla Ca JOCTUTHAIM NMETH CTaIui Ha
pa3BUTHE.

[Ipu myenHUTE ceMmeiicTBa MOAXpaHBAHM ChC 3aMpa3eH Ipaiielr] ce 3adeis3Ba TeHICHIHS Ha
MOBUIIIABaHE HA KOJUYECTBOTO MYENM, YUUTO MACTHH Teja ca JOCTUTHAIM YETBBbPTa CTEIEH Ha
pazButue (48.9%). YcraHoBsBa ce ChIIO OINE€ IO-BHCOK MPOIEHT pa3jvuka B CPaBHEHHE C
MPOLIEHTA 3a Ta3u rpyna npenu noaxpansane (32.1%). [Tocouenara paznuka e 16.8%. OcBeH ToBa
€ OTYETEHO M 3HAYMTEJHO [OBUIIIABAHE Ha MYEJIUTEe, YUUTO MACTHU TEJa ca Pa3BUTH O IeTa
creneH (11.1%). ToBa moka3Ba mo-rojgemusi epekT Ha MOJXPAHBAHETO HA MUETHUTE ceMelCTBa
ChC 3aMpa3€H LIBETEH Ipallel] B CPaBHEHUE C W3CYIIEHHUS Ipallell Mpe3 MPOJETHUS MEPUOL.
Brwrpeku, ye mpe3 mposIeTHUSAT [IEPHO/] B MUETHUTE THE31a MMa IIPUTOK Ha Ipaliel] OT b TSIuTe
pacTUTENIHU BUOBE B OKOJIHATA CPEJa, CE OKa3Ba, ye J100aBsHETO Ha JON'BJIHUTEIHH KOJUYECTBA
mpaier 0OKa3Ba MOJOKUTEIHO Bb3/IEHCTBUE BbPXY Pa3BUTUETO HA MACTHHUTE Teja Ha MYEIUTe
pabotHuuku. [Ipu KOHTpoOIHATA rpyna Hal-BUCOK € IPOLEHTHT

Tabnuua 2. Bpb3ka Mexly BUZa Ha XpaHEHEe U CTaJAMUTE Ha Pa3BUTUE HA MACTHOTO TSJIO Ha
myeny pabOTHUYKHU MIPEIU U Clie MPOJIETHO MOAXPaHBaHe

Table 2. Relationship between the type of feeding and the stages of fat body development of
worker bees before and after spring feeding

CremneH Ha pa3BUTHE HA MAaCTHOTO Tsu10, (%)
Ceson ['pyma Degree of fat body development, (%)
Season Group Crenen 1 Crenen2 | Crenen3 | Crenen4 | Crenen 5
Degree 1 Degree 2 Degree 3 Degree 4 Degree 5
Mpon | Py 1 0 26.9 423 30.8 0
MIPOJIETHO Group 1
nonxpanmae | (P12 0 302 377 3.1 0
Before spring Kont pona
feeding Conltjr o 0 44.9 40.8 14.3 0
=154 .
(n=154) Cramer's V = 0,147; Sig. (p) = 0,050
Ipyma | 0 3.4 37.9 58.6 0
Crex Group 1
MPOJIETHO g;yna ; 0 4.4 35.6 48.9 11.1
HOJXpaHBaHE Kogil*gon
Aft i
b a 0 2.3 58.1 372 2.3
ceding Control
(n=117)
Cramer's V = 0,209; Sig. (p) = 0,016

*p <0.05, I'pyna 1 — moxxpaHBaHe ¢ U3CYIIEH IIBETEH mparrer, [ pyna 2 — moaxpaHBaHe ChC 3aMPa3eH IIBETCH
npamren. * p < 0.05, Group 1 — feeding with dried pollen, Group 2 — feeding with frozen pollen.
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MYeJIv, YMUTO MAaCTHU TeJia ca JIOCTUTHAIM TpeTa cTerneH Ha pa3sutue (58.1%), mocieaBaHu oT
Te3U C 4YeTBbpTa cTeneH Ha pa3Butute (37.2%). B Ta3u rpyna ca otkputu 2.3% muenu ¢ nera
CTEIEH Ha Pa3BUTUTE HA MACTHUTE TEa.

KaxkTo u npu ecennoTo noaxpansane, koehunuenture Ha Kpamep (0.147; 0.209) nokasBar ciaba,
HO CTaTUCTUYECKU 3HAaYMMa Bpb3Ka MEXK/1y BU/Ia Ha MOJAXPaHBaHE U PA3BUTHUETO HA MACTHUTE TeJla
Ha muenuTe paboTHUYKU. B3 OCHOBA Ha pe3ynTaTuTe OT MPOJIETHOTO MOJXPAaHBAHE HA MYESITHUTE
CeMEeNCTBa ChC 3aMpa3eH M U3CYIIEH IMpamiel] ChII0 MOXE Ja C€ HAMpaBH MPEANOJI0KEHUE, ue
pa3IMKUTE B Pa3BUTUETO HA MACTHUTE TeJa HA MUEIUTE OT aHAIM3HPAHUTE MPOOH B M3BECTHA
CTEMEH Ce ABJKAT U Ha MOJXPAHBAHETO.

H3Boau

[Ipe3 ecennus nepuoA ciej MOAXpaHBaHE HA MUEITHUTE CEMEMCTBA C€ YCTAHOBSIBA HAW-BHUCOK €
npoueHT (42.9%) Ha pa3BUTHME HAa MACTHUTE Tella JOCTHUTHAIM BTOpa CTENEH NpU IMYEIHUTe
MOJAXPaHBaHU C U3CYIIEH I[BETEH Ipalliell.

3a chIIMAT MEPUOJ € JOCTUTHATA TPEeTa CTENEeH Ha pa3BUTHE HAa MacTHOTO Tsuio npu 38.1% ot
MYEITUTE, TIOJXPAaHBAaHU C U3CYIIICH MpaIIell, a YeTBhPTA CTEIICH Ha PAa3BUTHE CE HAOJIOIaBa MpU
19.0% oT muenuTe OT Ta3u rpymna, KaTo Mpeau MoAXpaHBaHE TO3U MPOLEHT € Oui easa 8.9 %.
Crnien mpuKIIIOUYBaHEe Ha MPOJIETHOTO MOJIXPAHBAHE C M3CYIIEH IMUEJIEH Ipallel] ce OTYUTa Haii-
BHCOK MPOLEHT Ha MYelIHuTe, MPU KOUTO MACTHUTE Teja ca JAOCTUTHAIM YEeTBbpPTA CTENEH Ha
passutue (58.6%) B cpaBHEHHE C MPOLECHTHT npeau noaxpanBane (30.8%), kaTo ce HaOrO1aBa
MOKa3aTeJHa pa3JiKa OT nopsiabka Ha 27.8%.

3a TO3W TEPHOJ HAa TOAWHATA € TPU XpaHEHEe ChC 3aMpa3eH I[BETEH TMpallell € OTYETCHO
3HAUMTENHO MOBHUIIaBaHE HA TMPOIEHTA Ha MYETUTe, YNUTO MACTHU Tella ca Pa3BUTHU N0 IeTa
crened (11.1%). ToBa nmoka3Ba mo-rojaemMusi €pekT Ha MOJXPAHBAHETO HA MUETHUTE CeMeNCTBa
ChC 3aMpa3eH LIBETEH Mpalllel] B CPABHEHHE C U3CYILIEHU Mpallel] Ipe3 IpOoIeTHUS TEPUO/IL.

Development of the fat body of worker bees (Apis melliferal.) feeded with frozen
and dried pollen

Svilen Lazarov'*, Petya Veleva®, Ivanka Zhelyazkova'

Abstract

The fat body in honey bees is of particular importance during the wintering of bee colonies and
when raising brood. Important physiological processes that determine the vitality and behavior of
bees take place in it. Young bees feeding the brood with royal jelly use their stores of glycogen,
proteins, and lipids accumulated in the fat body. In the present study, the influence of feeding with
frozen and dried pollen on the fat body development of worker bees (Apis mellifera L.) was
examined. The degree of development of the fat body was determined before and after feeding
during the Spring and Autumn periods. In the autumn period, the highest percentage of bees
(42.9%) with a second degree of fat body development was found after feeding the bee colonies
with dried pollen. During the same period, the third degree of development of the fat body was
reached in 38.1% of the bees fed in this way, and the fourth degree of development was observed
in 19.0% of the bees, and before feeding this percentage was only 8.9%. After completion of spring
feeding with dried bee pollen, the highest percentage of bees in which fat bodies reached the fourth
stage of development (58.6%) was reported compared to the percentage before feeding (30.8%),
with a significant difference at 27.8%. For this period of the year, a significant increase in the
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percentage of bees fed with frozen pollen, whose fat bodies are developed to the fifth degree
(11.1%), was recorded. The high degree of fat body development of the worker bees indicates the
greater effect of the spring feeding of the bee colonies with frozen pollen compared to the dried
pollen during the spring period.

Keywords: Apis mellifera L., honey bees, fat body, feeding, frozen and dried pollen
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Abstract

The aim of this study was to determine the lysozyme content in the haemolymph of worker bees
and biological development of the bee colonies after supplementation with the herbal product
IMMUNOSTART HERB. The experiment included local honey bees Apis mellifera L., settled in
the Langstroth-Rut hives. The study was conducted at the experimental apiary of the Research
Centre of Stockbreeding and Agriculture — Smolyan in the active beekeeping season of 2020. The
experiment involved one control (10 bee colonies) and one experimental group (10 bee colonies).
The experimental group was fed with IMMUNOSTART HERB at a dose of 10 ml in 100 ml sugar
solution (sugar/water 1:1) 4 times at intervals of 7 days. The control group received only sugar
solution without additives. Supplemental feeding with IMMUNOSTART HERB increases the
lysozyme content in the experimental group bee colonies two months after the application of the
product. Consumption of this product significantly enhances strength of the bee colonies, sealed
worker brood, honey and pollen. IMMUNOSTART HERB has positive effects on bee colonies'
development and it is beneficial to honey bee survival.

Keywords: honeybees, lysozyme content, IMUNOSTART HERB, bee colony

Introduction

Over the past few decades, significant bee colony losses have been observed worldwide
(Decourtye et al., 2019; Osterman et al., 2021; Gray et al., 2022). Numerous factors and stressors
including environmental contaminants, climatic changes and poor nutrition negatively affect the
biological development and bee health. Honeybees collect pollen and nectar from flowers. These
products provide bees with carbohydrates, proteins, lipids, essential mineral elements, vitamins
and other nutrients (Dolezal and Toth, 2018; Dolezal et al., 2019; Negri et al., 2019; Di Noi et al.,
2021). In many cases honey bees are affected by the combined effects of multiple stressors
(Goulson, et al., 2015). The efficiency of beekeeping depends on the richness of flora around the
apiary. The abundance or availability of honey plants in a particular region is stable for a long
period of time but it can vary from year to year and from some climate changes. The scarcity of
honey plants and insufficient food supplies within the bee colonies affect brood rearing, honey
production and development of the bee colonies (Paray et al., 2021). The honey bees must be
provided with early blooming plants for fast spring development of the brood and the bee colony
as a whole (Stanimirovi¢ et al., 2019). Additionally, in the absence of sufficient, naturally
occurring nectar and pollen, commercially available sugar and protein supplements can be
provided to the honey bees. Sometimes beekeepers perceive pollen to be limited or of low quality
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in the environment (Mortensen et al., 2019). On the other hand, some herbal supplements can be
used for different purposes to honey bees. From ancient times, herbs and medicinal plants have
been used feeding bee colonies (Patruica, 2012). They have biologically active substances that
may control honey bee disease and stimulate honey bee immunity. Plant extracts were used as an
effective method for controlling varroa mite (El-Bolok and Mahfouz, 2021). Since honey bee
immunity depends largely on the protein and lysozyme content of the bee haemolymph, we
decided to investigate lysozyme content as suitable markers of the activity of the humoral part of
the immune system after administration of the herbal extracts. Lysozyme is a part of the innate
immune system of the bees (Zaobidna et al., 2017). Besides, very little is known about the
relationship between supplementary feeding and immunity response of the honey bees. Therefore,
the aim of this study was to determine the lysozyme content in the haemolymph of worker bees
and biological development of the bee colonies after supplementation with the herbal product
IMMUNOSTART HERB.

Material and methods

The experiment included local honey bees Apis mellifera L., settled in the Langstroth-Rut hives.
The study was conducted at the experimental apiary of the Research Centre of Stockbreeding and
Agriculture — Smolyan (41°3507.01” N 24°41030.98” E) in the active beekeeping season of 2020.
The experiment involved one control and one experimental group. Each group contained 10 bee
colonies. All bee colonies were equal in regards to the amount of bees (strength), brood and food
supplies. The experimental group was fed with IMMUNOSTART HERB at a dose of 10 ml in 100
ml sugar solution (sugar/water 1:1) 4 times at intervals of 7 days. The control group received only
sugar solution (sugar/water 1:1) without additives. IMMUNOSTART HERB is a Bulgarian natural
product produced by Extract Pharma Ltd. It contains herbal extracts. All bee colonies received a
total of 5 L sugar solution during the experimental period, at intervals of 2 — 3 days.

The parameters strength of the honey strength of the bee colonies estimated based on mass (kg),
sealed worker brood area (cm?), stored capped honey (kg), stored pollen area (cm?) characterizing
the biological development of the bee colonies were determined by the method described by
Shumkova and Balkanska (2021).

Bee hemolymph were collected from young non-flying worker bees by suction with a pasteur
pipette at the border between the 2nd and 3rd abdominal tergites. The lysozyme levels in the
haemolymph were determined by a Lysozyme Detection Kit (Cat. No, LY0100, Sigma-Aldrich),
according to the manufacturer’s instructions. The hemolymph samples were stored at -20°C until
the analysis.

The data was expressed as mean + standard deviation. Significant differences were considered at
P <0.05 by Student’s t-test.

Results and Discussion

The haemolymph of worker bees were taken in June and in September 2020 and the results are
shown in Figure 1.

Haemolymph from worker bees was obtained in June but no significant difference in lysozyme
concentration between experimental and control groups were found. Our study determined that the
concentration of lysozyme in the hemolymph of worker bees that consumed IMMUNOSTART
HERB was significantly higher (p<0.05) in the haemolymph samples in September, compared to
those that were provided with a sugar-only diet in the control group (Fig. 1). Our data suggest that
the increase in lysozyme activity can be viewed as a mechanism induced in the presence of
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adequate nutrition with IMMUNOSTART HERB. The results of Gorzin et al. (2017) showed that
Echinacea purpurea herbal extract had a positive effect on the immune system of bees.

June 2020 = September 2020
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Figure 1. Average (+SD) values of lysozyme content (mg/L) in haemolymph of worker bees

We determined the change in strength of the bee colonies throughout the feeding period from the
beginning of April to the beginning of June. On average, colonies in each of the two groups
experienced an increase in adult bee mass during the feeding period, which is typical of colonies
during spring. Nevertheless, bee colonies that received IMMUNOSTART HERB significantly
increased the strength of the bee colonies than the control colonies. The results are shown in Fig.
2. Charistos et al. (2015) showed that using a mixture of algae extracts and Cymbopogon spp.,
increased colony worker bee population size by 89%.
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Figure 2. Average values of the strength of the bee colonies (kg)
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Figure 3. Average values of sealed worker brood area (cm?)

The bee colonies which received IMMUNOSTART HERB had significantly higher sealed worker
brood compared to the control colonies (Fig. 3). Similar results are received by Eshbah et al.
(2018). The researchers examined the impact of natural substances, including anise (Pimpinella
anisum), coriander (Coriandrum sativum) and nuckthorn (Zizphus spina Christi), when added to
sugar syrup. The addition of these substances improved both brood rearing and colony growth
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(Eshbah et al., 2018). Furthermore, Patruica et al. (2017) conclude that the use of the plant extracts
as supplementary feeds for honeybees had a positive effect on egg-laying activity of the bee queen
and respectively worker brood area.
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Figure 4. Average values of stored capped honey (kg)
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Figure 5. Average values of stored pollen area (cm?)

In recent years, interest in herbal extracts for the treatment of bee diseases has increased because
the contents are natural and do not leave a residue in bee products (Bravo et al., 2017; Ozkirim
and Kii¢iikozmen, 2021). The results for honey and bee pollen collection after feeding with
IMMUNOSTART HERB are presented in Fig. 4 and 5. The last three measurements of the stored
capped honey showed significant differences in the experimental group compared to control group
bee colonies (Fig. 4).

Conclusion

Supplemental feeding with IMMUNOSTART HERB increases the lysozyme content in the
experimental group bee colonies two months after the application of the product. Consumption of
this product significantly enhances strength of the bee colonies, sealed worker brood, honey and
pollen. IMMUNOSTART HERB has positive effects on bee colonies' development and it is
beneficial to honey bee survival.
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Abstract

In the paper are presented the results of scientific investigations regarding the use in the diet of
young chickens of Adler Silver breed aged one day, of Streptomyces Biomass, which represents a
biologically active preparation of microbiological origin, and which is obtained from apatogenic
streptomycetes such as Streptomyces Fradiae CNMN-Ac-11, extracted from the soils of the
Republic of Moldova.

The investigations were carried out within the project 20.80009.5107.12 ” Strengthening the
"food-animal-production" chain by using new feed resources, and innovative sanitation methods
and schemes”, which are organized and carried out within LLC "Avicola Saratenii-Vech" located
in Saratenii Vechi village, Telenesti district.

The research was carried out on a batch of 100 chickens, randomly distributed in two groups of 50
chickens in each, one of which was a control group and another was a experimental group. The
time duration of the investigations was 7 weeks.

It was established that at the end of the investigations the live mass was higher in the experimental
group of chickens whom were administered Streptomyces biomass in propoirtion of 0.1% and who
recorded an increase of 5.1% in live weight compared to chickens from the control group. The
indices of the specific consumption in this group of chickens were lower by 9.3 % compared to
the chickens in the control group.

Keywords: young chickens, biomass, Streptomyces fradiae CNMN-Ac-11, live weight, specific
consumption.

Introduction

One of the most innovative branches of the livestock sector is aviculture, which is based on
industrial production methods, where the entire technological process is aimed at solving problems
that will ultimately lead to increased poultry productivity, increase poultry production, and will
improve the quality of the obtained products.

Of all the factors that determine the productivity of agricultural birds, the largest share falls on the
organization of balanced nutrition, which allows not only to fully satisfy the body's requirements
in nutrients, but also to maintain the internal microbiological balance, which changes under the
influence of external and internal factors.

At the same time, modern food technology should exclude the use of antibiotics to stimulate bird
growth and for prophylactic purposes. The negative consequences of the use of antibiotics are
dysbacteriosis, the emergence of resistance to pathogenic microorganisms and a decrease in
immunity.

In these conditions of substitution of feed antibiotics a promising direction in the breeding of
broiler chickens is the use of biologically active preparations, which increase the digestibility and
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absortion of nutrients from feed, and reduce the negative impact of antinutritional factors that
transform the bacterial composition of the gastrointestinal tract (Starciuc and Manciu, 2014;
Usatai, 2001).

Against this background, preparations of microbiological origin, are the most promising in this
direction due to their availability, practically absence of undesirable side effects, a wide range of
therapeutic effects and the abscence of development of resistance to microorganisms. One of these
preparations with a growth stimulator effect is represented by biomass obtained from apatogenic
streptomycetes such as Streptomyces fradiae CNMN-Ac-11 ( Boortseva, Bereziuk, 2015; Bereziuk,
2016; Bereziuk, et al, 2016).

The product of microbial synthesis of streptomycetes is used in the form of a complex preparation,
which supplements the recipe of nutrition, which leads to optimization of metabolism, fortification
of the immune system and increased productivity.

In addition to nutritional value, it also possesses antimicrobial and immunomodulatory activity,
which favors the digestion of feed and inhibits the development of pathogenic microflora in the
intestines (Sheptytsky et al, 2007; Bereziuk, 2016; Bereziuk, 2017; Toderash, 2000).

The aim of the proposed research is to study the influence of streptomyces biomass administered
in nutrition recipes on the growth and development of young poultry, as well as on some blood
indices of chickens.

Materials and methods

The proposed researches were carried out within LLC "Avicola Saratenii-Vechi", village Saratenii
Vechi, Telenesti district, where an experiment was organized on 100 chickens of Adler silver
breed, aged one day, which by random sampling were distributed in two groups of chickens with
50 heads in each, of which a control and another experimental group that were later included in
the research.

To chickens from the control group were given standard combined feed, and those from the
experimental group received in the nutrition recipes a supplement of 0.1% biomass of
streptomycetes.

The scheme of conducting research is presented below (tab.1).

Table 1. Scheme of the conducted experiment

Groups Biological material | Heads Caracterul alimentatiei
number Suplimentarea
Control young chickens of 50 Combined feed
Adler Silver breed
aged one day
Experimental young chickens of 50 Combined feed +
Adler Silver breed 0.1% biomass of streptomycetes
aged one day

The working methods used were those written in the specialized literature and the duration of the
investigations was 7 weeks.

The conditions of maintenance of the chicks in the experiment were identical, in batteries with
cages, respecting the hygienic and microclimate conditions in accordance with the norms provided
for the age category stated and the necessary changes during the experiment.

The control weighing of the chickens from the control and experimental groups was performed at
the age of 15, 30 and 49 days.
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The character and diet regime was identical for both the groups included in the experiment and
which corresponded to the recommended requirements for the respective age categories.

Food and water were administered at discretion, with daily records of the consumed feed, and the
management and vaccination programs were carried out in accordance with commercial practices.
The combined feed administered to the chickens in the experiment provided their needs in energy,
protein and the rest of the nutrients corresponding to the age.

The structure of the recipes administered to the chickens in the experiment are presented in table
2.

Table 2. Structure and nutritional value of combined feed recipes used in the experiment

Raw compounds Involvement rate,
%
age of 0 to 21 days age of 22 to 49 days
Corn 54,1 50,5
Wheat 11,0 18,5
Soybean meal 28,1 24,0
Fish meal 3,0 3,0
Vegetal oil 1,0 1,0
Premix 1,0 1,0
Monocalciophosphate 1,8 2,0
TOTAL 100 100
Energy and nutrient content
ME, kcal/kg feed 2850 2688
BP, % 21,9 19,4
Cellulose, % 3,1 3,3

During the investigations were determined the basic indices characterizing the growth process of
the young poultry, namely: live weight, average daily gain and specific consumption.

Upon completion of the experiment the blood samples were taken from the chickens in the
experiment for morphological and biochemical analysis.

The data accumulated during the research were processed mathematically by using the student
statistical test.

Results and discussion

The biomass obtained from Streptomyces fradiae CNMN-Ac-11 possesses a valuable biochemical
content, proteins, amino acids, including indispensable, carbohydrates, lipids, substances with
antimicrobial activity and other physiologically important compounds, which are the basis for the
use of this biologically active product in the nutrition of poultry youth. Its use leads to
normalization of intestinal microflora in birds, improvement of digestion process, increase of non-
specific resistance of the organism, productivity and viability of birds, simultaneously with
reduction of feed consumption at production unit and increase in quality of obtained production.
The results of our research demonstrate the efficiency of the use of biomass obtained from
Streptomyces fradiae CNMN-Ac-11 on the growth process of young chickens expressed by the
evolution of the basic indices, such as live weight, average daily gain and specific consumption.
The evolution of the live weight of the chickens in the experiment is shown in figure 1.
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Figure.1. Evolution of live weight in chickens in the experiment, g/week

From the data presented in the table, we can mention that the live weight in the chickens from the
experimental group was higher than the live weight in the chickens from the control group
throughout the entire 7 weeks of investigations.

At the end of the investigations, the values of the basic indices as live weight, average daily gain
and specific consumption were determined, which included the efficiency of the growth process
of the young chickens from the experiment, the results being presented in figure 2.

Figure.2. Growth indices of young chickens

The data presented in Figure 2 indicate that the live weight of the chickens from the control group
and the experimental group were 514.0 g and 540.0 g respectively. So, the chickens from the
experimental group recorded an increase of 5.1% in live weight compared to the chickens from
the control group (p <0,01).

The average daily gain of the chickens from the control group and the experimental group made
up 9.5 g in first case and 10.0 g in second case, respectively. So, the experimental group recorded
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higher values of this index, which was 5.2% higher compared to the chickens from the control
group.

The specific consumption in the control group was 4.3 kg. In the experimental group this index
made up 3.9 kg. Respectively, the specific consumption index recorded lower values in the
experimental group, which indicates a more efficient feed consumption, and which was lower by
9.3% compared to the chickens in the control group.

In order to control the physiological state of the chickens in the experiment, blood samples were
taken with the aim of establishing biochemical indices. The results of the investigations are shown
in figure 3.

Figure.3. Biochemical indices of blood taken from chickens in the experiment

According to the data presented in the figure above, we can mention that the total protein content
in the blood serum of the chickens from the control group was 31.9 g/I, and in the blood serum of
the chickens from the experimental groups 32.3 g /1. The total albumin values in the blood serum
of the chickens from the control group and the experimental group made up 14.0 g/l and 15.2 g/l
respectively. The blood serum hemoglobin of the chickens from the control group made up 79.3
g/1, and for those from the experimental group —82.4 g/ 1.

What is related to the cholesterol content in the blood serum of the chickens from the control group
and the experimental group it had values of 6.9 mg/100 ml and 6.9 mg/100 ml simultaneously.
From the previously presented data we can mention that the groups in the experiment did not show
significant differences in the content of protein, albumin and hemoglobin in the blood serum. We
also found no effect of streptomyces biomass on cholesterol contentl. In the blood serum of
chickens of all groups in the experiment it fluctuated differently and within insignificant limits.
Blood samples were also taken in order to study the hematological indices (of the leukocyte
formula), which is essential in argumenting the state of immunological reactivity and resistance of
the organism to the action of various biological contaminants. The obtained results are shown in
figure 4.
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Figure 4. Leukocyte formula of blood samples taken from chickens in the experiment

The analysis of the blood indices presented earlier showed a slight increase in the number of
monocytes (by 4.66%) and eosinophils (by 3.2 %) in the blood of the chickens from the
experimental group, who received in the combined feed the Streptomyces biomass, which denotes
an immunostimulating action on the chickens organism.

The biochemical and morphological indices of the blood taken from the chickens in the
experiment, demonstrated a better physiological state of the chickens from the experimental group
whom were given the biomass of streptomycetes in the proportion of 0.1%.

Conclusions

1. The research showed that the administration of streptomyces biomass in a proportion of 0.1%
in the combined feed intended for chickens feeding contributed to a weight gain of 5.1% and an
average daily increase of 5.2%, simultaneously with a decrease of 9.9% for the specific
consumption.

2. As a result of taking blood samples and conducting biochemical analyzes of blood serum,
obtained from blood samples taken from chickens in the experiment, no significant differences
were established in the content of protein, albumin, hemoglobin and cholesterol.

3. The morphological analyses of blood samples taken from the chickens in the experiment showed
a slight increase in the number of monocytes and eosinophils (from 4 to 9% respectively) in the
group of chickens that received in the combined feed the Streptomyces Biomass in a proportion of
0.1%, which denotes an immunostimulating action on the chickens ' organism.
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PA3/IMYUA B HAKOU XEMATOJIOI'MYHU ITIOKA3ATEJIX IIPH
YETUPU CTAIA OBLE CIIBM, HOBJIUAHHU OT OIPEJAEJEHH
EKOJIOT'MYHU ®PAKTOPU

WBan Snues'*, Huxona Metoaues!, Kocragun KbvHuer?, [lenka Mouesa!, Mas
Urnarosa!

"MHCTHTYT IO )UBOTHOBBAHK Hayku — Koctun6pon, Cenckocronancka Axkagemus, Copus, brarapus
2Jlecotexnnuecku yHusepcurer, BM®, Codus, buarapus

* ABTOp 3a KOpeCHOHACHIUS: ijantcev@mail.bg

Pe3rome

[lenta Ha HACTOALIOTO MPOYYBAHE € J]a C€ OLEHAT CTOMHOCTUTE HA HSIKOW KPHBHU MapaMeTpH —
opoit epurpouutu (RBC), xematokpur (HCT), xemornobun (HGB), cpenna koHueHTpauus Ha
kopmyckynsapen xemornooun (MCHC), cpenen kopmyckynsipen xemornobun (MCH), cpenen
KopryckyssgpeH obeM Ha epurpouutute (MCV) u Opoit eozunopunnu neskouutu (EOS) Ha
yeTupu crajga oBie oT CuHTeTMuHa momynauus Obarapcka mieuHa (CIIBM), oTtrnexnanu Ha
pa3Iu4Ha HaIMOPCKa BUCOYMHA, B 3aBUCUMOCT OT OLIeHKaTa Ha TesiecHoTo UM cberosinue (OTC)
U HAJIMYMEeTO Ha mapa3utu. M3crieaBanero e mpoBeneHo B pasnnyHu oBredepmu Ha Coduiicka
obnact - ¢. PaBaumie /P./ (391 m H.B.), excnepumenTtanHara 6a3za va MKH- Koctunbpon /M./
(548 m H.B.), c. MupkoBo /M./ (715 m H.B.) u c. bocuek /b./ (940 m H.B.) mipe3 oHu 2022 1. OT
YyeTHpuTe craja ople (Bb3pact 1,5-7,5 r.) 0sxa u30paHu NpeICTaBUTEIHU U3BAaIKU (CHOTBETHO
ot o 58, 61, 17 u 34 )xuBOTHU), HA KOUTO Osixa B3e€TH KPbBHU Mpodu. OmeHKaTa Ha TEIECHOTO
ChCTOSIHUE CE€ U3BBPIIN IO BpeMe Ha MPOOOB3EMAHETO OT €UH YOBEK 10 aJJaTUPaHa CHCTEMA.
bsxa cbOpanu u QexkanHu npobu (cOopHa mpoba) 3a MAPA3UTOJOTUYHU TECTOBE
(KOTIPOOBOCKOMHMS M KOIPOJIAPBOCKOMHUS). AHAIM3BT Ha KpbBTa Oemie u3BwpiiueH ¢ S-Part-Diff
Automated Hematology Analyzer.

OTC na osuere CIIBM ot cragoro B b. (Hail-BiCOKa H.B.) € JOCTOBEPHO IO-100pa OT TOBa Ha
)KUBOTHHUTE OT P. u M. u B Tpute rpynu — o6mo 3a cragarta (P<0,001) u npu rpynute ¢ BUCOK
(cvotBeTHO P<0,001 1 P<0,01) u aucwrk (P<0,001) HCT. OTC na osnete ot ctagoro CIIEM nHa
WM., mpenBuj Jumncara Ha CTOMAIIHO-YPEBHU MApa3sUTH U MAJIKO MO-JO0OPOTO MOIXpaHBAaHE C
KOHIEHTpUpaH Qpypax € 1mo-100pa oT TOBa Ha KUBOTHUTE OT M. u P u ipu Tpute rpynu — o01io
3a cragara (cpoTBeTHO P<0,001 m P<0,05) m mpu rpynure ¢ Bucok (chorBeTHO P<0,001 u
P<0,05) n aucwk (crorBeTHO P<0,01 1 P<0,05) HCT. [JocTtoBepHa e u pa3nukara mexay b. u 1.,
HO camo npu rpynute ¢ Bucok HCT (P<0,001) u o6mio 3a cragara (P<0,01). Hama nocroBepHu
pazmukn B OTC mexny crapara B P. u M. mexny tpure rpynu. Husara va HCT npu oBuere
CIIBM ot cragara B b. u U. B rpynara ¢ Bucok HCT mootraenHo ca TOCTOBEPHO MO-BUCOKU
cnpsiMo Te3u Ha >kuBoTHUTE OT P. (chorBeTHO P<0,05 M P<0,001) u M. (cporBeTHO P<0,01 1
P<0,05). Ilpu rpymnara ¢ aucek HCT oBnere ot W. umar chio goctoBepHo no-sucok HCT ot
te3u B P. m M. - P<0,05. Hama nocroBepuu paznuku B HuBata Ha HCT 001110 B cTaioTO MEXIy
yetupure crana osue CIIBM. Huata na HGB npu osuere CIIBM ot cragara B b. u U. B
rpynata ¢ Bucok HCT mooTaenHo ca chIi0 JOCTOBEPHO MO-BUCOKH CIIPSAMO TE3HW HA KUBOTHHUTE
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ot P. (P<0,001) u M. (P<0,05). Ilpu rpynara ¢ aucbk HCT oBuere ot 1. umar noctoBepHO 10-
Bucok HGB ot te3u B P. u M. - P<0,05. OtkposiBa ce noctoBepHo mo-Bucokust 6poit RBC na
osiere CIIBM ot U. copsmo Te3u ot P. mpu rpymara ¢ Bucok HCT (P<0,001), xoeto ¢ u
€MHCTBEHATa JOCTOBEpHA pa3iuka. AHaIOrM4HU ca pesyararure u 3a MCH kato gocroBepHa
paznuka npu rpynure ¢ Bucok HCT uma camo mexny cramara CIIbBM B b. u P. — P<0,05.
Cpuure gocroBepHu pasnuku npu rpynute ¢ Hucbek HCT, 3a MCH ycraHoBsiBaMe OTHOBO
Mexnay cragata B b. u P., b u M., . u P. — P<0,001 u U. u M. - P<0,01. B rpynure o6mio 3a
cranara CIIBM otHOBO nMa nocroBepHu pasznuku (P<0,05) mexny xuBotaure ot b. u M., U. n
M., Ho u mexny te3u B P. u M. IIpu MCHC B rpynute ¢ Bucok HCT nocroBepHa pasivka uma
camo mexay osuere CIIEM B U. u P. (P<0,05), npu rpynute ¢ Hucbk HCT Mexnay KUBOTHUTE B
b. u P. (P<0,05), a B rpynute 061110 3a ctagara cbino mexxay U. u P. (P<0,01) u b. u P. (P<0,05).

Knrouoeu Oymu: XeMaTOKpUT, XEMAaTOJIOTMYHM IIOKa3zareiau, HaaMmopcka BucounHa, OTC,
racTpOMHTECTUHAIHU U 0en01poOHu napasutu, osue, CIIBM

YBoa

W3cnenBanusita mpu OBIE OT CHHTETHYHATa momynanus Owirapcka mieuyna (CIIBM), kouto
UMaT OTHOIIEHHE KbM HACTOSIIOTO M3CJEABAHE ca IMPEeJIMMHO MO OTHOLIEHHE Ha Bpb3Kara
mexxny OTC u mpomyktuBHuTe mokazarenn (Dimova et al. 2010, Stancheva and Staykova,
2013). ABTOpUTE YCTaHOBSIBAT, Y€ Bpb3KaTa MEXJ/Ay OLIEHKaTa Ha TEJIECHOTO ChCTOSHUE U
MJIEYHATA MPOJAYKTHBHOCT Ha Pa3IMUYHUTE JIAKTAIIMH MTOKa3Ba MO-BHCOKA MIIEYHOCT TIPH TpymaTa
Ha OBLETEe-Malku ¢ OLIEHKH Haja 3.5, KakTo M, 4e OHMOJOrMYyHaTa IUIOJIOBUTOCT Ha OBLETE,
JAKTUPAIIU 33 MbPBU BT € Hal-BHCOKA MPH KUBOTHUTE ¢ 0anm 3 — 3.5, KOETO ChOTBETCTBA HA
ONTUMAaJIHATa Pa3IIoIHA KOHAMLMS, HEMOCPEICTBEHO Mpean CllyyHaTa Kamnanus. Vcnensanus
Ha BapuaOMIIHOCTTa B Oposi Ha €pUTPOLIUTUTE B 3aBUCHMOCT OT CE30HHUTE M IOpoJaTa IMpaBsT
Boychev et al. (2011)"' npu 394 osue ot mopoaute Awassi, East Friesian, Pleven black-headed,
Romanov u CIIEM. ABTopuTte yCTaHOBSBAT, Y€ IIPE3 €CEHTA C€ PErMCTPUPa MHOTO BaXKeH e€(eKT
oT nopojHara npuHaaiexxHocT (50,1%), kakTo u ue Hali-royisMa ce30HHa BapuaOUITHOCT Ha Opos
Ha EPUTPOLUTUTE € yCTaHOBEHa MpH M3TOYHO(ppHU3UiicKaTa mnopoja. B npyro TSXHO CBbp3aHO
uscinensane (Boychev et al., 2011)? 10 OTHOIIEHHE HAa BAPUPAHETO HA XEMATOKPHUTA TIPH NPOOH
OT CBHIIUTE )KUBOTHH, aBTOpUTEe Hamupar, ye HuBoTo Ha HCT Bapupa ot 0,298 I/l (pomanoBcka
nopoaa) ao 0,334 /1 (u3rounodpusuiicka oBa), Hail-ronsmara ce3oHHa mpomernuBocT Ha HCT
€ oTKpuTa 3a Awassi U Hali-BakeH e(eKT OT MOpOoJHaTa MPUHAJIEKHOCT € PETUCTPHUPaH Ipe3
3umara (53.25%, P<0.001).

WHTepec 1Mo OTHOUICHHWE HAa BIMSHUETO Ha HAIMOPCKAaTa BHCOYMHA BBPXY XEMAaTOJOTHUIHHUTE
mokazaresu € npoyuBaHeto Ha Barsila et al, (2020) npu mectau oBue Baruwal B Xumanaure,
KBJIETO KPBbBHHUTE MPOOM ca B3E€TU OT OINpEAeJeHH IpylH U Ha JIBETe MecTa 3a maiia, T.e. OT
HUCKO (2431 M H.B.) 10 BUCOKO nacuine (3885 M H.B.) u pe3ynrature nokassat, ue RBC, HGB u
PCV ca 3HaunTenHo yBelIWYeHH Ha ToisiMa Haamopcka BucouuHa (p <0,05), nmokaro MCH
(cpenen kopryckyiapeH xemorioouH) 1 MCHC (cpeaHa xopmyckylapHa KOHLIEHTpalus Ha
XEMOIJIOOMH) ca OMIIM MMO-BUCOKHM Ha HHUCKAa HaJIMOpCKa BHCOUYMHA. B 1Momo6HO npeauiHo Haiie
npoyuBane (Moneva et al., 2016) cbmo wu3cieABaxMe Bpb3KaTa MEXIYy XEMaTOKPHUTA,
epuTpornoezata M JMHAMUKaTa Ha KOPTH30Jla B Ipolleca Ha akJIMMaTH3alMs KbM ToyisiMa
Ha/JIMOPCKa BUCOYMHA M 110 BPeMe Ha TPAHCHOPT OT ToJIsIMa 10 HUCKA HaMOPCKa BHCOYMHA TIPU
oBIle-Maiiku oT noponara lle de France. PesynratuTte B Hero ce ThJIKyBaT KaTo ce Mpe.roara,
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4ye XEMaTOKPUTHT € CBBbpP3aH C THIA XEMOIVIOOMH U mpeoOianaBamiusi METa0OJUTEH MbT 3a
EHepruiiHo cHaOJsiBaHEe KOETO B KpaiiHa CMeTKa Mpeaompeaess Mojeia Ha XeMaTOJIOTUYHU
IIPOMEHU MO BpEeME Ha M3JlaraHe Ha rojisiMa HaJMOPCKa BUCOYMHA, KAKTO U YYBCTBUTEIHOCTTA
KBM TPAHCIIOPTEH CTPEC.

YCcTaHOBEHO €, Y€ XEMOIJOOMHBT Ompeiess WIM KOHTPOJIMpa U3XOJHUTE HHUBA Ha
epuTponoe3ara, KOHCyMalHsITa Ha ThKaHHHUS KHCIOPOA, (U3nUYecKaTa akTUBHOCT U TIOBEACHUETO
(Shirasawa et al., 2003). [Ipeanosara ce, 4e OBIETE, KOUTO HOCAT BapHaHT HA XEMOTJIOOUH C
HUCHK aUHUTET KbM KHCJIOPOJA, MOTaT Ja JUCOLMUPAT IMOBeYe KHUCIOpoA B mnepudepHute
ThKaHU, JOKATO IPYTUST BapUaHT Ha XEMOrJoOuMH (C BUCOK a(UHUTET KbM KHUCIOPOAA)
npoab/DKaBa C HOpMalieH ra3oo0MmeH B Oemust apo6 (Shirasawa et al., 2003). Ilo-pannu
MPOYUYBaHHUs TMOKA3BaT, Y€ OBIE C XEMOMIOOMH A MMAaT MOCTOSIHHO MO-BHCOK XEMAaTOKPUT OT
osie ¢ xemornnooun B (Evans u Whitlock, 1964), a Pieragostini et al., 1994 ycranosiBat mpu
oBie Leccese, de ycnoBuATa Ha OKOJIHaTta cpena B obOnactra Ilynus, mno-crnenuarHo
B3aMMO/JICHCTBHUATA C CHACMHUYHH MMapa3uTH, MIPUUMHABAIINA aHEMHS U CYXHT KIMMaT MOXE /1a
ca JOBenM A0 cenekius Ha npeobnagaBami Ttun HbB Ha Te3u oBue mopamu mo-Maikus
BUCKO3UTET Ha KPBBTA U MO-100paTa MOHOCHMOCT Ha aHEMHUSATA.

Penuna uscnenoBaren mocoyBaT, Y€ HOPMAIHUTE (PU3UOJIOTUYHU CTOMHOCTH Ha Pa3jIHMYHUTE
XEeMAaTOJIOTUYHU TOKA3aTeN MPHU CEJICKOCTONAHCKHUTE XUBOTHH C€ BIMSAAT OT penuna (Gpakropu
KaTo BB3pAcCT, MOJ, MOPOAa, CE30H, HaAMOpPCKAa BHUCOYMHA, KJIMMAT, YCIOBHS Ha XpaHEHE U
OTTJIeKTaHE U MHOTO Jpyru ekojormunu ¢akropu (Rahman et al., 2011, Soch et al., 2011,
Macrae, 2017). XemMaToJIOTHYHUTE MapaMeTpu OT JApyra CTpaHa ca IMOJIe3HH MHCTPYMEHTH 3a
OTKpUBaHE Ha HSIKOW MPOMEHH B 3[PAaBOCIOBHOTO M (PU3HOIOTUIHOTO CHCTOSIHUE HA )KUBOTHOTO,
KOMTO He Morar ja ObJaT oTKpuTH npH ¢usukaneH npernen (Badawi and Al-Hadithy, 2014).
OmnpenensHeTO Ha TEKYIIOTO 3PAaBOCIOBHO CHCTOSHHE Ha >KMBOTHOTO MOXKE Jla MMa HHUCKa
Ha/IeKIHOCT 06€3 XeMaTOJOTHYHU NapaMeTpH, Thil KaTo Te3W MapaMeTpH JaBaT Bb3MOXKHOCT 32
no-toyHa jauarHo3a. Ahmadi-hamedani et al. (2016) cpoOmiaBaT, 4e oOMpeaeIsTHETO Ha
XEeMaTOJIOTUYHU pedepeHTHH CTOMHOCTU € MHOT'O BaXKHa CTBIIKA, 32 Jia ce (opMHpa OCHOBA 3a
KIMHUYHA WHTeprperanus. OCBEH TOBa MHOTO W3CJIEJOBATENIM YCTAaHOBSBAT HANpUMeEp, 4e
HuBoto Ha RBC, PCV n HGB npu 6oiHM XKMBOTHH ca 3HAUUTENIHO MO-HUCKHU OT 3ApaBUTE
»)kuBOoTHU (Al-Samarai and Al-Jbory, 2017).

W3cnensanust y Hac BBPXY OBLE Mopojata Lacaune BbpXy BapHpaHETO Ha XEMaTOJIOTWYHU
MOKa3aTelu B 3aBUCUMOCT OT MMOPEJHOCTTA Ha JlakTauusara npassat Slavov et al. (2018), B koeto
HaMHparT, 4y€ XeMOTJOOMHBT U XEMAaTOKPUTHT Ca C IOBUIICHUE MIPH OBLIETE BBB BTOpA JAKTALUA
(p<0,05 — p<0,01). B apyro wu3cieaBaHe 3a BJIHMSHUETO HA CE30HA BBPXY BapUPaAHETO Ha
XEeMaTOJIOTUYHUTE ITOKa3aTeNId BHB BPh3Ka U ¢ MPOJAYKTHBHOCTTA MpH chinata mopoaa Nedeva et
al. (2019) ycraHoBsiBaT, ue mpe3 3UMara OpoAT Ha OenuTe KPBbBHU KIETKH, YEPBEHUTE KPBBHU
KJIETKH, TPOMOOIIMTHTE, ChIBPKAHHETO Ha XEMOTJIIOOWH, XeMaTOKPUT U CPEJIeH KOPITYCKyIapeH
XeMOIJIOOMH  ce  MOBMIIABaT KAKTO TPU  BUCOKONPOAYKTHBHHMTE, Taka U  IpH
HUCKompoaykTuBHUTE OBIlE (p<0,05 — p<0,001).

Iupoko mpuero e, ye oreHkara Ha TenecHOTo cberosgHue (OTC) Ha oBHEeTe MMa MHOTO
NpeIMMCTBA TIpe]] JKUBOTO TErJIO 3a OINpENessHe Ha CHhCTOSHHUETO W OJIarOCHhCTOSTHUETO Ha
xuBoTHHTE (Kenyon et al., 2014, Fernandes et al., 2016). B cBoe uzcneasane npu osiie CIIBM
Laleva et al. (2021) oTkpuBat (heHOTHUITHU KOpeNanuu Mexay *kuBoto Terio, OTC u tenecHu
u3MepBanus. B mpenuimHo Hame mi3cinensane (Metodiev et al., 2021) HampaBuXMe OMUT Ja
OLICHMM CTOWHOCTHTE Ha HSIKOM KPBBHU MapameTpu Ha osiere ot mopozara lle de France
CIIOpE]T OIIEHKATa Ha TEJIECHOTO UM ChCTosiHUE. Y cTaHoBeHO €, ue OTC nonusia 3naunmo RBC
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(P<0.01), HCT (P<0.05) u HGB (P<0.05). JlanauTe mpeanoarar, 4¢ HIBaTa Ha XeMaTOKPHT ca
Ba)XEH ompeaessm (akTop 3a MOCTUTaHE Ha TMO-OJarompusTHA IMPOIMOPIUS Ha >KUBOTHU C
ontumainHa cipsamo Hucka OTC B ctagoro, 0coO0eHO MpU HaJI4Ke Ha HEOIaronpusITHU GaKTopu
KaTo 3apa3sBaHe C Napa3suTH M IPEIIojiaraéMo HeJoXpaHBaHe. MHOro u3cieaBaHMs JOKa3BaT
LEHHUS MPOrHOCTHYEH eekT oT mbjHaTa kpbBHA KapTuHa (I[IKK) u nmo-crenmanno, HuBara Ha
€03MHO(PUIHUTE JIEBKOUUTH B PE3UCTEHTHOCTTA KBbM HWHQEKIMH C TaCTPOUHTECTUHAIHU
Hematou (GIN) kakTo mpH ecTecTBEHO, Taka M MPH €KCIEpUMEHTAIIHO 3apa3eHu oBlle (Jenvey
et al., 2020).

PemmaBai npuoputer € 1a ce onpeAensT CTaHJapTHUTE MapaMeTpu 3a HECTPECHUPaHU KUBOTHH,
OTIJICKJIAaHHU BHB BCSAKA OTJENIHA CTPaHa W/WiM reorpadcka u KIMMaTHYHA 30HA, KaTO Ce U3TPaIu
pedepenTHa TabauIa ¢ MECTHU JAaHHU Ha XeMAaTOJIOTMYHU MOKa3aTeNd, KOSTO MEPHOJUYHO J1a Ce
aKTyaJIu3mpa, 3a Jla ce HallpaBH MpaBWIHO cpaBHeHHETO (Bezerra et al., 2010, Gregula-Kania et
al., 2021). Ot npyra cTpaHa, IPOy4YBAaHETO HA JIUTEPATYPHHU U3TOUYHHUIIM, CBHP3aHU C BIHSHHETO
Ha €KCTPEMHHU CTOHHOCTH Ha €KOJIOTHYHHUTE (PAaKTOPH BBPXY XEMAaTOJOTHYHUTE U OMOXUMHUYHU
MOKa3aTeu MOraT Jia JajaT lleHHa WHpOopMalus 3a aJanTallMOHHUTE Bb3MOXKHOCTU Ha JaJieHa
nopoza. [Tomo6en mpodun Ha mopogata Avasi B Mopaanus npasst Jawasreh et al. (2009), kouto
dbukcupaTr BapualMUTe B KPbBHUTE MapaMeTpH IMPH U3CICABAHUTE XUBOTHU MOPAAU HAKOJIKO
(dakTopa KaTo HaJMOpPCKa BHCOYMHA, YIpPaBJIE€HUE, HUBO HA XpaHEHE, Bb3pacT, IOJ, IOpOJa,
3[PAaBOCJIOBHO CBHCTOSIHME, METOJ Ha cbhbOUpaHe Ha mpoOuTe, H3MOJI3BAHM XEMAaTOJOTMYHU
TE€XHHMKH, THEBHU U CE30HHU K0JIeOaHUs Ha TeMIlepaTypara Ha OKOJIHaTa cpejia U (PU3HO0JI0rHueH
CTaTyc Ha >KMBOTHOTO KaTO LI€JIMTE Ha TOBa MpOy4yBaHe ca OWIM Ja ce OLEHH e(peKTHT OT
WHTEH3MBEH NOJ00p M TeHETUYHA MAHMITYJAIHs HA HOPMAJTHA XEMaTOJOTHYHH U OMOXUMHYHU
CTOMHOCTH TIPH 3/IpaBH Bb3pacTHU, HEOPEMEHHHU OBLIe-MalKH.

B koHTekcTa Ha IUTHpPAHUTE MO-TOPE M3CIEABAHMS 1I€JTa Ha HACTOAILIOTO MpoyyBaHe Oelle aa
Ce OILICHAT CTOMHOCTUTE Ha HIKOU KPBBHU NapameTpu — Opoit eputpouut (RBC), xemarokpur
(HCT), xemornobun (HGB), cpenna xoHneHtpanus Ha koprnyckyisipeHn xemoriaooun (MCHC),
cpeneH kKopnyckynsapeH xemoriooun (MCH), cpeneH KoprnycKyisipeH 00eM Ha epUTPOLIUTHUTE
(MCV) u O6poit eosunodpunnu sepkorutu (EOS) na uertupu crama oBue ot CuHTETHYHA
nomynanusa obnarapcka mieuna (CIIBM), oTriexnanu Ha pa3inyHa HaaMOpcka BucounHa (391,
548, 715 nu 940 m H.B), B 3aBUCHUMOCT OT OIleHKaTa Ha TenecHOoTo UM cberosiHue (OTC) u
HAJIMYUETO HA CTOMAIIHO-YPEBHU Mapa3UTH.

Marepuaj 1 MeTOIU

N3zcnensanero 6e mposeneHo B yetupu oBuedepmu Ha Coduiicka oOnacT Ha pas3indHa
HaJMOpCKa BUcO4YMHa /H.B./ -c. PaBHumie /P./ (391 m H.B.), ekciepumeHnTanHaTta 6aza Ha MOKH-
Koctunbpon /MU./ (548 m H.B.), c. MupkoBo /M./ (715 m u.B.) u c. bocuek /b./ (940 m H.B.) mpe3
toan 2022 r. U getupure craga osie CIIBM (Bv3pact 1,5-7,5 1.) 6s1Xa OoTraexmaaHnu 00OpHO-
NAcHUIHO Mpe3 MepHoja Ha MpPoOOB3EMaHe, C MOYTH HAECHTHYHO IO KAa4eCTBO U KOJMYECTBO
MOJAXpaHBaHE ¢ KOHIIEHTPHUPaHH Pypaxu (Maiako mo-m100po B .), oBiiere ce mosxa AByKpaTHO, a
arHerara Osxa B MpoOLEC HA IOCTENEHHO OTOMBaHe (MyCKaHW NpPU MAHKUTE CleJ JIOEHE).
Kamnanmsra mo crpmkbara Ha crajgara € Owia IpoBeIeHa MpeAH IMOBeYe OT €Ha CEIMHMIIA
npeau B3UMaHeTo Ha mpoOute. OT BCHYKM OBIIE B CBHOTBETHHTE CTajga Osfxa u30paHH
npeacraButenHu u3Banku (P.- 58, U. — 61, M. — 17 u b. - 34 )xuBOTHHM), Ha KOUTO OsXa B3ETH
KPBBHU NPOOH upe3 IoryJapHa BEHONYHKIMS B €NpyBETKH ¢ aHTukoarynant EDTA, xouto ca
TPAHCHOPTUPAHU B TEPMOM3O0JIUpaH cbl npu temneparypa +4 °C. OneHkara Ha TEJIECHOTO
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CHhCTOSIHUE CE€ U3BBPILH 10 BpeMe Ha MPOOOB3EMaHETO OT €IMH YOBEK MO0 aJanTupaHaTa cucreMa
Ha Jeffreies ot Todorov et al. (1994).

bsixa ceOpanu u npecHu dekaiHu npoou (cOopHa mpobda) 3a Mapa3uTOJIOTMYHA JTHArHOCTHKA
(KOTIPOOBOCKOMUS M KOIPOJIAPBOCKOMUS). 3a JETEKIUs Ha JICKH XCJIMUHTHH SIMIa U OOIUCTH
usnon3Baxme GrorannoHHUS Metoa Ha DroaedopH, 3a TEKKU — MOCIEI0BATeIHU yTasBaHU, a
3a JapBockonus - Mmoaudunupanus Meton Ha bepman. 3a onmpenensiHe Ha CTETICHTa HAa W3Ba3us
IpU HAJIMYMETO Ha TakaBa, MPHIOKHUXME Moauduiupan meronq Ha Mak Mactep. Pomosara
uAcHTH()HUKAINS U3BBPIINXME CJIE] KYJITUBHpPAHE Ha (DEKAIMUTE IO KOHBEHIIMOHAIIHA METOIMKA
u nocnenBaio uzonupane no bepman (Kanchev et al., 2016; Zajac and Conboy, 2012).
AHamu3bT Ha KpbBTa Oemie m3BbpiieH ¢ S-Part-Diff Automated Hematology Analyzer (1azepen
MHOrou3MepeH xematojoruueH ananu3atop) URIT-5160, koiiTo mo3BojsiBa €IHOBPEMEHHO
onpezaensHe Ha 34 xematonoruuyau napamerpu: WBC, LYM%, MON%, NEU%, EOS%, BAS%,
LYM#, MON#, NEU#, EOS#, BAS#RBC, HGB, HCT, MCV, MCH, MCHC, RDW_ CV,
RDW_ SD, PLT, MPV, PDW, PCT,P_ LCR, P LCC, RETIC%, RETIC _ABS, IRF.
MeTtoaukure, 4pe3 KOUTO pabOTH aHAIM3ATOPHT MO OTHOILIEHUE Ha MapaMeTpUTe, BKIIOYEHH B
Hactosmoro u3cienBane ca: RBC/PLT anmaimm3 - mo wmmmenmanceH meroq u HGB Tect -
KOJIOPHUMETPHS C peareHT 6e3 [HaHuIu.

PesynTatute ca uzpazeHu KaTo cpeHOAPUTMETHYHHN cToMHOCTH = S.E.M. u 0sxa aHanu3upanu
CTaTHCTUYECKU upe3 Meronaa aHanu3 Ha aucnepcusta (ANOVA). 3a nenurte Ha U3CIEIBAHETO
0s1xa JOMMBJIHUTEIHO CHIIOCTABEHU U CPABHEHH CHOPMHUPAHHU MOATPYIH OT 10 10 )KUBOTHU BCsIKa
(mo 5 B ¢. MUpKOBO) — Te3H, MMOKa3alu Hall-BUCOKUTE U Hall-HUCKUTE CTOWHOCTH Ha XEMaTOKPUT
MpU aHajJu3a Ha MPOOUTE — Taka, KAaKTO CME€ MPOIEAUPATIA U B MPEAMIIHUA HAIIA U3CIICABAHUS
MOPaJIi TACHOTO F'€HETUYHO IE€TEPMUHUPAHO UH/IMBUIYAIHO BapUpaHe HA TO3U MOKa3aTell.

Pe3yaratu u o0cbKaaHe

[Tpu mapazutonoruuHoTO U3cieaBane Ha ctafgoTo oBie CIIBM Ha . He 6siXxa OTKpPUTH UHBA3HH.
[Ipobute ot cramoto CIIBM B M. 0sXa MOJOKUTETHU 32 HEMATOAW OT PO MPOTOCTPOHTHUITYC
(Protostrongylus spp.) /++/ cbc cpenana crenen Ha uHBasus (200-500 mapBu B rpam ¢ekanHa
npo6a), 3a HemaToau OT poj TpuxocTpourmiyc (Trichostrongylus spp.) /++/ c¢be cpenna crenex
Ha uHBasusA (500-2000 siina B rpam ¢ekanHa npoOa)), KakKTO M 3a HEMATOAM OT POJI
neoctpourmiryc (Neostrongylus spp.) /+/ ¢bc cnaba crenen Ha uwaBasus (50-200 mapBu B rpam
¢dexanna mpobda). CpuuTe poaoBe HEMATOAM OsXxa PErHCTPUPAHM W TPU H3CIEIBAHETO Ha
npobute ot cranoto oBiie CIIBM B P. — cbc cTenen Ha mHBa3us cbotBeTHO /+/ 50-200, /+/ 100-
500 u /++/ 200-500 siiia B rpam Qekanna npoda. [Tapa3uTosorndyHoTo U3ciaeBaHe Ha mpoouTe
ot ot cragotro oine CIIBM B b. moka3za HanuuWe Ha HEMATOIHM OT POJ TPUXOCTPOHTHIIYC
(Trichostrongylus spp.) /+/ ¢bc cnaba crenen Ha uaBaszus (100-500 siina B rpaM (ekaaHa mpooda)
W Ha HEMATOaM OT OT poj octeprarua (Ostertagia spp.) /+/ cbio cbe caaba CTEeH Ha HHBA3HS
(50-200 sitma B rpam ¢ekanHa mpoOa). Ilapa3uToNOrHsHUAT cTaTyc Ha M3CIEIBAaHUTE OBLE
MoKa3a THUIMYHA 33 HAIIUTe reorpad)CKd MIMPUHH HaXoAKa OT YeCTO CpPEIIaHW CTOMAIIHO-
YpeBHU U 0€I0pOOHM HEMATOJM MpPU MACUIIHO U OOOPHO OTIVIEKJIAHW KHUBOTHH. Jlumcmar
CHJIHM WHBa3WH, KOWTO OWXa Jalmd TPSIKO OTPaXKEHHE BBPXY KIMHUYHHSA CTaTyC U
XEeMaTOJIOTUYHUTE MOKAa3aTeIN Ha OBLIETE.

HuBara na eo3umnoduanu neBkomutH (EOS) B KpbBTa Ha JKUBOTHHUTE OT YETUPUTE CTaaa
T0Ka3BaT MHOTO IIMPOKO BapUpaHe M ca KakTo cieasa: P. - 0,525 + 0,3 10%/L (6,9% ot npobute
canan 1,0 10°/L), U. - 0,667 = 0,58 10°/L (27,9% ot npobuTte ca nax 1,0 10°/L), M. - 0,838 +
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0,412 10°/L (23,5% ot npobure ca Hax 1,0 10°/L) u B. - 0,626 + 0,44 10°/L (20,6% ot npobute
canan 1,0 10°/L), kaTo pasiukuTe MexkKIy CTafaTa He ca J0cToBepHH. [loTyueHuTe pesynTaru ca
HAI'BJIHO JIOTHYHHU, ThH KaTO €03MHO(MUINTE yyacTBaT B MMyHHaTa XOMeOCTa3a M MMYHMTETa,
HaMHpaT ce€ KaKTO B KPBbBTA, TaKa U B THKAaHUTE W yBEIMUYEH Opol €03MHO(GWIN BUHATU CE
peructpupa Mo BpemMe Ha XeaIMUHTHM uHGekuuu. CrnocoOHOcTTa Ha eo3uHOGMINTE [
3alUTaBaT TOCTONPHUEMHHUKA CPEUly Mapa3uTHU XEIMHHTHU C€ ONPEAEist OT CIOCOOHOCTTA UM J1a
MeAMHMPAT 3aBUCHMA OT AHTUTSIO (MM KOMIUIEMEHT) KJIeThbUHA LUTOTOKCUYHOCT in Vitro u in
vivo (Jenvey et al., 2020). He Bunaru obade camo MO MOBHIICHUTE HUBA HA CO3HMHO(DHIHUTE
JICBKOIIUTH MOKE Jla Ce CHhAM JAUPEKTHO 3a WHBA3Ui C HEMATOIW, a TOBa € YyKa3aHHEe 3a
HAJIMYMETO HA TakaBa. Taka HaNpUMep CPEeAHHUTE CTOWHOCTH Ha €03MHO(DHMIHHUTE JCBKOLUTH B
kpbBTa Ha oBuUeTe CIIBM ot WM. ca cpaBHUTETHO BHCOKH, KOETO 3a€AHO C BHCOKHS MPOLIEHT
’KHBOTHU ChC cToiiHocty Haj 1,0 10%/L npeamonara HaJIM4YMeTO HA MAPa3sUTH, a TAKUBA HE CE
OTKpHBAT IPU Mapa3UTOJIOTMYHOTO U3cleaBaHe. Bp3MoxkHa mpUyuMHa 32 TOBAa € U B3UMAaHETO Ha
cOopHa, a He MHANBHTYaTHH IPECHH (PeKaTHHU MPOOH.

Onenkara Ha TenecHOTO chcrosiHue Ha osuere CIIBM ot cragoro B b. (Haii-Bucoka H.B.) €
JIOCTOBEPHO TO-100pa OT TOBa Ha XUBOTHHUTE OT P. 1 M. n B TpuTe rpynu — o01mIo 3a cramara
(P<0,001) u mpu rpynurte ¢ Bucok (cporBeTHO P<0,001 u P<0,01) u nucek (P<0,001) HCT
(®ur. 1). JocroBepHa e u pasznukara mexay b. u W., Ho camo npu rpynure ¢ Bucok HCT
(P<0,001) u obmo 3a cragara (P<0,01). Chmo gocroBepuu paznuku otkpuxme npu OTC u
Mexay ctaaoto B M. cripsimo te3u B P. u M. u nipu Tpute rpymnu — o010 3a cragara (CbOTBETHO
P<0,001 u P<0,05) u npu rpynute ¢ Bucok (crorBeTHO P<0,001 u P<0,05) 1 HUCHK (CHOTBETHO
P<0,01 u P<0,05) HCT. Hama noctoBepuu pasnuku B OTC mexny cranara B P. u M. mexny
Tpute rpynu. OT TOPHHUTE JaHHU MpaBU BIIEYATIICHHE, Y€ MMa OMNpEeIelieHa BPb3Ka MEXKIy
Hagmopckata BucounHa u OTC, 6e3 nma Moxe ga Oble Jl0Ka3aHAa HAKAaKBa KOpEJIaTHBHA
3aBHCUMOCT, ThH KaTo cTafoTo oBie oT U. e ¢ mo-g06pa OTC ot ToBa B M. BBIIpeKH MO-HUCKATA
H.B., T.€. BIIMSHHE MOIaT Jla ca OKa3aJiu U JAPYrd (PakToOpu KaTo XpaHEHE U TEXHOJIOTHs Ha
orrnexxaane. Ontumannara OTC nmpenu oceMeHsiBaHETO TbK TpsiOBa na O6wvae 3,0-3,5 (mocturana
camo npu cragara B b. u W.), Teii kato oBue ¢ oTHOocuTenHO mo-Bucoka OTC, B mpexona ot
CE30HEH aHeCTPYC KbM Pa3MHOXHUTEJIEH CE30H IOKa3BaT 3HAUYMTENIHO I0-BHCOKA CEKCyalHa
aktuBHOCT OT Apyrute oBle (Forcada and Abecia, 2006). Jpyru aBropu (Khalil et al., 2022)
MOCOYBAT B CBOE M3CJe/IBaHe, Ye (GU3HOIOTHUHUAT, OMOXUMHYHUSAT, XEMAaTOIOTUYHUSAT CTaTyC U
IpOAYKTUBHOCTTa Ha oBle Naeemi B KyBeWT ca MOBIMSHM OCBEH OT CE30HHUTE CHLIO U OT
OlIEHKAaTa Ha TeJIECHOTO UM ChCTOSTHHE.
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BIICOK XeMATOKPHT HiicbK XeMATOKPHT OG0 B CTAZOTO
BBocHek /B./ EITKH /IL/ mPagpHime 'P./ Mupkoso /M./

dmur. 1: OTC B werupu craga opue CIIEM (panr 1-5)

a - TocToBepHa paziuka Mexay bocuexk u DKH

b - nocroBepHa pa3nuka Mmexay bocuek u PaBuuiie
C - JOCTOBEPHA pa3nuka Mexx1y bocHexk u MupkoBo
d - nocroBepHa paznuka mexxny VOKH u PaBuuie
e - focToBepHa paziuka Mexy VDKH u Mupkoso

Hupara na xemarokput npu oBuere CIIBM ot cramara B b. u U. B rpynara ¢ Bucoxk HCT
MOOT/IEIHO ca JOCTOBEPHO MO-BUCOKU CIPSAMO Te3U Ha *HUBOTHUTE OT P. (chorBeTHO P<0,05 M
P<0,001) u M. (cporBetHO P<0,01 u P<0,05) nonoOHo Ha pesynrature 3a OTC (®ur. 2). Ilpu
rpynara ¢ Hucbk HCT oBuere ot WM. umat cbuo nocrosepHo no-sucok HCT ot Te3u B P. u M. -
P<0,05. Hama moctoBepum pasznuku B HuBata Ha HCT 00110 B cTagoTO MEXIY YETUPUTE CTaaa
oBue CIIBM. Pesynratute ca B acoHaHc ¢ oyakBaHuTe mo-Bucoku HuBa Ha HCT mpu oBuere
CIIBM B b., oTrimexaaHu Ha MO-TOJsMa HaJIMOPCKa BHCOUYMHA, TTOHEXKE TaM, OCBEH XHUITOKCHSI,
UMa W WU3JaraHe Ha II0-HHUCKAa TeMIlepaTypa Ha OKOJHaTa cpeia, 0CcoOEHO CKOpO Clef
KaMmIanusaTa o crpmxkoata. [lo-Bucokure HuBa Ha HCT npu xuBotHute B U. (01m3ku 10 T€3U B
b.) u nocroBepHO MO-BHCOKM OT Te3u B M. (OTIJIeXkKIaHU Ha MO-TOJIsIMA H.B.) o0ade HEe MOXeE /1a
Oblle CBbp3aHa C HaJMOpCKaTa BHUCOYMHA. BB3MOXKHO JIOTHYHO OOSICHEHME HAa TOBa SIBIEHUE
HaMUpaMe B H3JIOKEeHHTe mo-rope pesyaratn 3a OTC, xouto npeanosarar Io-3aCHIIEH
MeTabonu3bM MpH oBUeTe OT M. 3a HEroBoTO MOAABp)KaHE, pecl., Ha HYyXJa OT IMOBeYe
KHCJIOpOJ 3a MeTabosMTHHUTE mpouecH. JluxarenHata cucrema Ha oBuere B b. ecrectBeHo Ou
TpsiOBaJIO J1a € TMOBJHUSHA OT JIPYI'M €KOJOTMYHU (aKTOpu MOpaau pecrnupaTropHara 3arydoa Ha
TOIJIMHA, CBBP3aHa C yBEJIMYaBaHE Ha BEHTHJAIMATA Mo BpeMe Ha xumokcus (Mortola and
Frappell, 2000). Xemaronmornunara agantaius KbM TojsiMa HaJMOpPCKa BUCOYHMHA € CBBP3aHa C
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[OBHIIIABAHE HA CTOMHOCTUTE HA XEMATOKPHUTA, KOCTO CE Ab/KHA Ha M3MECTBAHETO Ha BOJATa OT
chaoBata cucrema (Mason, 2000; McArdle et al., 2010).
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BHCOK XeMaTOKPHT HiicbK XeMaTOKPHT OBuo B cTagoTo
B EBocHek /B./ EITEKH 11/ EPagHime /P./ Muproso /M./

®dur. 2: Hupa va HCT B uernpu ctaga opne CIIBEM (%)

b - noctoBepHa pa3nuka Mmexay bocHek u Papaumie
C - IOCTOBEpHA pa3inka Mexy bocaek 1 MupkoBo
d - mocroBepHa pazmmka mexxny MOKH u PaBHue

e - JoctoBepHa paznuka mexxay 1KH u Mupkoso

bpp3oT0 HamansBaHe Ha IUIa3MEHUS O0€M Ha EpPUTPOLUTUTE BOAM JO IOBUIIABaHE Ha
KOHIIGHTpAlUsATa Ha XeMOTJIOOMHA, KOETO IMO3BOJISIBA HA TSUIOTO J]a KOMIEHCHPA 3aBHCUMUS OT
kucinopoa enepruer nepunur (Mason, 2000; Stark and Schuster, 2012). Cnen omnpeznenen
HEepHoa OT BpeMe, BBIIPEKH IMPOABIDKABAIIOTO YBEIMYaBAHE HA EpUTPOIIOE3aTa M Macara Ha
YEepBEHUTE KPBBHU KIJIETKH, KOHIICHTpALUATa HA XeMOITI0O0MH obaye 3amoyBa Jia ce 3abpxka Ha
CBOEOOpa3HO IJIaTO MOpaJy YBeIMYaBaHETO Ha mia3MeHnus ooem (Mason, 2000). CnenoBatenHo,
KaTo ce B3eMe Mpe/BH]I TOPECIIOMEHATOTO, MOKE J1a MPEAIOI0KUM, Y€ B ciyyas ¢ oBuere B b.
HE CTaBa BBIIPOC 3a KPATKOTpaiiHa aJalTalysi Clie] TPAaHCIIOPTHPAHE HA MO-TOJIsIMa HaAMOPCKa
BUCOYMHA, a 3a Be4e MPOTEKIJIa aKITMMaTH3aIHsI KbM Hesl.
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Bricok NEeMaTOKPHT Hiicvk NEeMaTOKPHT (:)6]].[0 B CTaJOTO

mEBocuex /B./ mITKH /11./ mPagaume /P./ = Mipkoso /M./
dwur. 3: Huea Ha HGB B 4eTunpu ctaga oeue CIrBM (g/L)

b - nocroBepHa pa3znuka Mexay bocuek u PaBuuiie
C - JOCTOBEPHA pa3nuka Mexx1y bocHex u MupkoBo
d - nocroBepHa paznuka mexxay MOKH u PaBuuie
e - focToBepHa paziuka Mexy VDKH u Mupkoso

CpuiuTe pa3iukd ¥ TEHJIEHIUH, KOUTO KOMEHTHUPAaXMe MO-rope JIOTUYHO c€ HalIl0/aBaT U Mo
oTHomeHne Ha xemorioouHa /HGB/ u O6post Ha yepBenute kpbBHU KieTku /RBC/ (Pur. 3 u
@ur. 4). Husata nHa HGB npu osuere CIIEM ot cragara B b. u W. B rpynara ¢ Bucok HCT
MOOTAEIHO Ca CHIO JOCTOBEPHO MO-BUCOKHU CHPSAMO Te3H Ha kuBoTHUTE OT P. (P<0,001) u M.
(P<0,05). ITpu rpynara ¢ aucbk HCT oBuere ot WM. oTHOBO nuMaT noctoBepHo no-sucok HGB ot
te3u B P. u M. - P<0,05. Onpeneneno BneuaTiieHne obaue MpaBu JOCTOBEPHO MO-BUCOKHS Opoii
RBC na oBuere CIIBM ot U. cnpsimo te3u ot P. mpu rpynata ¢ Bucoxk HCT (P<0,001), xoeto e
U €IMHCTBEHATa JOCTOBEPHA pa3iivKa. ToBa € IMPEKTHO yKa3aHUE 3a MOBUIIEHA KOHIEHTpaLuUs
Ha HGB B eputpouutute Ha >kxuBoTHUTE OT M. M CHINO MOJKpens ropHata HU XUIOTE3a 3a
noBuiieH Merabonm3bM. FiMa JokaszarencTBa, 4Ye IUIIOKOKOPTUKOMJIMTE YydacTBaT B
epuTporioezata U UMar MOTEHIUAJ /1a CTUMYIUpPAT NpoiaudepannsaTra Ha epUTPOUIHHI KIETKH B
IPUCBCTBUETO HA OTPAaHUYEHU KOJMYECTBA EPUTPOINOETHH. Te CTUMYIMpaT WHIUPEKTHO
epuTporioezata upe3 yBelMyaBaHe Ha IMPOU3BOJCTBOTO Ha EpUTPONOETHH B ObOpeuwure.
[loBumenara eputrpougHa mnpoiudepanyss U CHOUPAHETO Ha JudepeHIHanusTa BOIU [0
MOBHUIIIEHO MPOU3BOJICTBO Ha He3penu uepBeHu KpbBHU KiIeTku (Luger et al., 2003).
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Biicok xemMaTOKpHT Hiicbk XxeMaTOKpHT 0610 B cTATOTO
EEBocHek /B./ WITEH /IL/ EPapHume /P./ Mupkoo /M./
dur. 4: RBC B 4yeTupu ctaga osue CreM (10712/L)

d - mocroBepHa pazmmka mexxny MOKH u PaBHue

JlocTOBEpHHM pa3IMKU MpU MOKas3aTessl Cpe/ieH KOpIycKynsapeH ooeM Ha eputpouutute (MCV)
npu rpynute ¢ Bucok HCT uma mexny cragata CIIBM B b. u U. u mexny b. u P. — P<0,05,
JIOKATO MPHU OCTAHAJIUTE CTajia CTOMHOCTUTE ca n3paBHeHU (Pur. 5). Mexay chIIuTe CTaga uMa
noctoBepHU paziuku U npu rpynute ¢ Hucbk HCT — cvorBetHo P<0,01 u P<0,001, HO Beue
JIOCTOBEPHM PA3JIMKU MPH Te3u rpynu uma u mexay cragata CIIBM B . u P. (P<0,01) u 1. u
M. (P<0,001). Tyk Beue OTKpuMBaMe€ JOCTOBEPHH DPA3JIMKH M IpU IpynuTe oOLo 3a cTajaara
mexny b. u P. (P<0,05), mexny b. u M. (P<0,01) u mexny U. u M. (P<0,05). Hucsxk MCV
(HapeueH MUKpOIMTO3a) 3HAUM, Y€ UYEPBEHUTE KPBBHH KIETKHM ca Majikd, a BUCOok MCV
(HapeyeH MakKpolMTO3a) O3HAauaBa, Y€ T€ ca TroJeMH, HO HMBAaTa Ha TO3M MOKas3aTes, BKIIL
OTKJIOHEHMSTA, ca IUTBTHO OKOJIO CpelHUTE pedepeHTHU CTOMHOCTU 3a OBLE, NPU I'PAHULIUTE,
choOmaBanu B kHurata Ha Radostits et al, (2000) — 28-40 f/L, T.e. mpu BCHYKK HM3CJEIBAHU
CTa/la HEe MOXeE J1a CTaBa JyMa 3a HIKaKBU aHOMaJIHH.

AHQJIOTMYHM ca pe3ylTaTUTe M 3a CpedHHus KopmyckyispeH xemoriaooun (MCH) karo
nocToBepHa pasnuka npu rpynute ¢ Bucok HCT uma camo mexnay cragata CIIbBM B b. u P. —
P<0,05 (®ur. 6). Cpriute 1ocToBepHH pasziauku kakto npu MCV npu rpynure ¢ Hucbk HCT, 3a
MCH o6aue ycranoBsiBame OTHOBO Mexnay cragatra B b. u P., b u M., . u P. — P<0,001 u 1. n
M. - P<0,01. B rpynure o610 3a cragata CIIBM 0THOBO MMa IOCTOBEpHU Pa3IUKH
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BHCOK XeMAaTOKPHT HicbK XeMaTOKPHT 060 B cTagoTo
EBocHek /B./ mITKH 11/ Papuume /P./ Mupkoso /M./

dwur. 5: Huea Ha MCV B 4YeTupu ctaga oeue CIrNBM (fL)

a - JocToBepHa pasnnka Mexay bocuex n MOKH

b - mocToBepHa pasznuka Mexny bocHek n Papaumie
C - JOCTOBEpHA pasnnka Mexay bocaek u MupkoBo
d - nocroBepna pasnuka mexay MOKH n PaBaumie

e - goctoBepHa pasnnka Mexay VDKH u Mupkoso

14
13 o Jeiaia
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BIHCOK XeMaTOKPHT HHCBK XeMaTOKPHT OBmo B cTagoTo
EmEocHek /B./ EITKH 11/ EPagHume /P./ Muproso /M./

dwur. 6: Huea Ha MCH B 4YeTtupu ctaga osue CrBeM (pg)
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b - noctoBepHa pa3nuka Mexay bocHek u Papuurie

C - JOCTOBEpHA pas3nuka Mexx1y bocHex u MupkoBo
d - nocroBepHa paznuka mexny MOKH u PaBuuie

e - jocToBepHa pasnuka Mexy VDKH u Mupkoso

f - nocToBepHa paznuka mexny PaBauiie 1 MupkoBo

(P<0,05) mexny xuBotaure ot b. u M., . u M., HO 1 3a mbpBU IBT MeXy Te3u B P. u M. B
KOHTEKCTa Ha JJUCKYCHSTA [10-TOpe M0 OTHOLIEHWE HAa XeMaTOKpUTa OTHOBO CTUTaMe J0 U3BOJa,
cpobmasan ot Mason, 2000 3a 3aabppkaHe Ha KOHLEHTPAIHITa Ha XeMOTJIO0MHA TIPH yBEIHMYEH
o0eM Ha epUTPOLUTHTE KaTo YyKa3aHUE 3a 3aBbpLICH AaKIMMaTH3allMOHEH IpoLecC KbM
eKosoruuHusl (akrtop «HaaAMopcka BucounmHa». M 3a MCH t1psbBa na orOenexum, ue
CTOMHOCTHTE ca CBIIO OKOJIO cpeaHuTe pepepeHTHH cToiiHOCTH 3a oBIle (Radostits et al, 2000).
TenneHuuuTe NpU BCUYKM AUCKYTUPAHM JOCEra I0Ka3aTelu ONPEIENIEHO pe3yiaTHpa Ipu
HoKasareJss cpe/iHa KOHLEHTpalus Ha kopnyckyispeH xemorinooun (MCHC), kpaero obaue nma
o-Majko JoctoBepHU pasnuku (Pur. 7). B rpynure ¢ Bucok HCT TakaBa mma camo mMexny
osiere CIIBM B U. u P. (P<0,05), npu rpynute ¢ nuckk HCT mexny xuBotHutre B b. u P.
(P<0,05), a B rpyniute 061110 3a cragata cbino mexay U. u P. (P<0,01) u b. u P. (P<0,05).

370
365
e o
360 b*
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355 I
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335
330
Bricok XeMaTOKpHT HicbK XeMaTOKPHT 0810 B CTANOTO
BmEocHer /B./ mITEKH/IL/ mPaprmmre /P./ Mupkoso /M./

Pur.7: Huea aa MCHC B yetupn crajga oplie CITBM (g/L)

b - noctoBepHa pa3nuka Mmexay bocHek u Papautie

d - nocroBepHa pazimka mexny MOKH u PaBHue

Cpennara xoHmeHTparusi Ha xemornooumH B eputporuture (MCHC) e mokazaten 3a
YCTAaHOBSIBAHE Ha KOHIICHTpAIIMATAa HAa XEMOTJIOOMH B YEPBEHUTE KPHBHU KIETKHU. 1B KaTo
XEMOTJIOOMHBT € MOJIeKyJiaTa, KbM KOSTO ce CBbp3Ba kuciopoasT, MCHC e mspka 3a cpeHUsT
KalaluuTeT 3a MpEeHAacsHe Ha KHCIOpOJ Ha 4YEepBEHUTE KPBBHU KIIETKH, LUPKYJIUPALIU B
opranuzma. Huckure croiiHocth Ha MCHC (xumoxpomus) MOoXxe Ja O3HayaBaT, Y€ MMa IO-
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HUCKa KOHIIGHTpAIMsl Ha XeMOTJOOMH B paMKUTE Ha JaJieH 00eM UYepBEHU KPBBHU KJIETKHU U,
CJIEIOBATEIHO, HAaMaJIEH KalallUTeT 3a IPEHAcsHE Ha KHUCIOPOJ [0 TBKAHWUTE Ha TSJIOTO.
Bucokute croitHoctn Ha MCHC (xumepxpomusi) MOXe Ja Oo3Ha4yaBaT, Y€ MMa I10-BHCOKAa OT
OOMKHOBEHO KOHIICHTpAIlMsi Ha XEMOTJIOOMH B UYEpPBEHHTE KPbBHH KieTKH. CTOHHOCTTAa Ha
MCHC e or mnom3a mnpud AUAarHOCTULMPAHETO HA aHEMHUs, HO C€ H3M0J3Ba U ThIKYBa
3aIbJDKUTEITHO 3a€IHO ¢ Oposi Ha YEpPBEHUTE KPBBHHU KJIETKU U JIPYrd CTOMHOCTU B I'bJIHATA
kpbBHa kaptuHa (IIKK), cBbp3aHm ¢ 4depBeHUTE KpBBHU KJIETKH, Karo cpeaHus obeM Ha
epurpounutute (MCV) u mupuHara Ha pa3npeesieHue Ha YepBeHuTe KpbBHU KieTku (RDW), 3a
MPAaBUJIHOTO JMArHOCTULIMPaHE Ha pa3jMYHU 3APaBOCIOBHHU MpoOieMu. B TO3M KOHTEKCT,
CbOOpPA3HO C OCTAHAJINWTE M3CIEABAHM XEMAaTOJOTWYHH IOKAa3aTeJM YCTAaHOBEHUTE OT Hac HHUBA
Ha MCHC wmorar na 0bnat ykazanue 3a crenuduyHa aJanTHBHA peaklds Ha OopraHu3Ma Ha
opriere CIIBM ot M. m P. upe3 moBumieHa cuHTE3a Ha XEMOIJIOOWH, BBIIPEKH Y€ TE ca
OTIJIKJAaHU Ha IO-HUCKAa HAaaMOpCKa BUcounMHAB 3akitoueHue MoxkeMm Ja OTOENEeXHUM, ue
U3CIIEIBAHUTE OT HAC XEMATOJIOTMYHH TIOKa3aTeNn ciel Au(epeHIUPaHeTo U Ha OATPYITH OBIIE
[0 OTHOIIEHHWE HAa HUBAa HA XEMAaTOKpUTa MoraT Ja JajaT IeHHa HaydyHa uHdopmanus 3a
peakuusaTa Ha >KHBOTHUTE KBbM (pakTopa ,,HaJIMOPCKAa BUCOYMHA® MPHU pa3IMdHA OICHKA Ha
TEJIECHOTO ChCTOSIHME Ha U3CJIEABAHUTE CTA/la OT €1Ha U ChIlA NOPoJa, KaTo Ce B3eME MPEIBU]L
U BIMSHUETO HA OCTAaHAJIUTE CBOTHOCUMH cTpec (aKTOpH 3a Ce30Ha Karo CTpmwkda u
TEMIIEPATypPHU PA3JIHMKH, HAJIMYUETO HA IMAPA3UTH, KAKTO M MakKap M MAJKUTE pa3Inyuus B
TEXHOJIOTUUTE Ha XpaHEHE U OTTJIeKaHe.

H3Boau

e OTC na ouere CIIEM ot ctanoto B b. (Haii-BHCOKa H.B.) € JOCTOBEPHO MO-100pa OT
TOBa Ha *MUBOTHUTE OT P. u M. u B Tpute rpynu — ob6mo 3a cragara (P<0,001) u npu
rpynute ¢ Bucok (cporBeTHO P<0,001 m P<0,01) u mucek (P<0,001) HCT. OTC Ha
osiere orT cragoto CIIBM na W., nmpenBun numncata Ha CTOMAIIHO-YPEBHU MapasuTH U
MaJIKO IO-J00pOTO MOAXpaHBaHE C KOHIEHTpUpaH ¢ypax € mo-gobpa OT ToBa Ha
KUBOTHUTE OT M. u P u npu Tpute rpynu — obmo 3a cragara (cporBetHo P<0,001 u
P<0,05) u npu rpynure ¢ Bucok (cpotBeTHO P<0,001 m P<0,05) u HHCBHK (CHOTBETHO
P<0,01 u P<0,05) HCT. HoctoBepHa ¢ u pasznukara mexnay b. u WM., HO camo mpu
rpynute ¢ Bucok HCT (P<0,001) u o6mo 3a cramara (P<0,01). Hsama mocroBepHU
pasznmuku B OTC mexny cranara B P. u M. mexnay Tpute rpymny;

e Husara mva HCT npu osuere CIIBM ot cragara B b. u 1. B rpynara ¢ Bucok HCT
MOOTAEIHO Ca JIOCTOBEPHO IO-BUCOKHM CHPSIMO T€3HM HA JKUBOTHUTE OT P. (ChOTBETHO
P<0,05 u P<0,001) u M. (cporBeTHO P<0,01 u P<0,05). IIpu rpynata ¢ mucsk HCT
oBuere ot U. umar cwimo nocrosepro no-sucok HCT ot te3u B P. u M. - P<0,05. Hama
noctoBepHH pa3nuky B HUBata Ha HCT 0010 B cTasioTo Mexay 4eTHPUTE CTaja OBIIE
CIIBbM;

e Husara Ha HGB npu osuere CIIBM or cranarta B b. u U. B rpynara ¢ Bucok HCT
MOOTAEIHO Ca ChIIO JOCTOBEPHO MO-BUCOKU CIIPSAMO Te3H Ha kuBoTHUTE OT P. (P<0,001)
u M. (P<0,05). IIpu rpynata ¢ aucek HCT oBuere ot U. umar 10CTOBEpHO MO-BHUCOK
HGB ot Te3u B P. u M. - P<0,05. OtkposiBa ce goctoBepHO mo-Bucokus 6poit RBC Ha
osuere CIIBM ot U. cnpsimo Te3u ot P. npu rpynara ¢ Bucok HCT (P<0,001), xoero € u
€IMHCTBEHATA JOCTOBEPHA Pa3JINKa;
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e Amnanoruynu ca pesyiratute u 328 MCH karo n1ocToBepHa pasiivka Mpu rpynuTe ¢ BUCOK
HCT uma camo mexny cragara CIIBM B b. u P. — P<0,05. Cbimute 70CTOBEPHU Pa3IUKU
npu rpynute ¢ Hucbk HCT, 3a MCH ycranoBsiBamMe 0THOBO Mexy cTanaraBb. u P., b u
M., 1. u P. — P<0,001 u . u M. - P<0,01. B rpynute 0610 3a cragara CIIBM oTtHOBO
uMa noctosepuu paznuku (P<0,05) mexny sxuBotuure ot b. u M., . u M., HO u mexny
Te3u B P. u M;

e [Ipu MCHC B rpynure ¢ Bucok HCT gocToBepHa pasjika UMa CaMO MEXKIY OBIIETE
CIIBM B U. u P. (P<0,05), npu rpynute ¢ Hucbk HCT mexny >xuBotHute B b. u P.
(P<0,05), a B rpynuTe 061110 3a cragata cwino mexay . u P. (P<0,01) u b. u P. (P<0,05).

Differences in some hematological parameters in four herds of Bulgarian milk
sheep breed influenced by certain environmental factors

Ivan Yanchev'*, Nikola Metodiev!, Kostadin Kanchev?, Penka Moneva!, Maya Ignatova'

Abstract

The aim of the present study is to evaluate the values of some blood parameters - erythrocyte
count (RBC), hematocrit (HCT), hemoglobin (HGB), mean corpuscular hemoglobin
concentration (MCHC), mean corpuscular hemoglobin (MCH), mean corpuscular volume of the
erythrocytes (MCV) and eosinophil leukocyte count (EOS) of four herds of sheep from the
Synthetic Bulgarian Dairy Population (SPBM) reared at different altitudes, depending on their
body condition score (BSC) and the presence of parasites. The research was carried out in
different sheep farms of the Sofia region - the village of Ravnishte /R./ (391 m above sea level),
the experimental base of the IAS- Kostinbrod /1./ (548 m above sea level), the village of Mirkovo
/M ./ (715 m above sea level) and the village of Bosnek /B./ (940 m above sea level) in June
2022. From the four herds of sheep (age 1.5-7.5 years) representative animals were selected
(from 58, 61, 17 and 34 animals, respectively) from which blood samples were taken. Body
condition score was performed during sampling by one individual using an adapted system.
Fresh faeces (total sample) were also collected for parasitological tests (coproovoscopy and
coprolarvoscopy). Blood analysis was performed with a 5-Part-Diff Automated Hematology
Analyzer.

The BCS of the SPBM sheep from the flock in B. (highest altitude) was significantly better than
that of the animals from R. and M. in all three groups - in general for the herds (P<0.001) and in
the groups with high (P<0.001 and P<0.01, respectively) and low (P<0.001) HCT. BCS of the
sheep from the SPBM herd of 1., given the absence of gastrointestinal parasites and slightly
better nutrition with concentrated feed, is better than that of the animals from M. and R. in all
three groups - common to the herds (respectively P <0.001 and P<0.05) and in the high (P<0.001
and P<0.05, respectively) and low (P<0.01 and P<0.05, respectively) HCT groups. The
difference between B. and L. is also reliable, but only in the groups with high HCT (P<0.001) and
in general for the herds (P<0.01). There were no significant differences in BCS between the
herds in R. and M. between the three groups. The levels of HCT in the SPBM sheep from the
herds in B. and 1. in the group with high HCT separately were significantly higher than those of
animals from R. (respectively P<0.05 and P<0.001) and M. (respectively P <0.01 and P<0.05).
In the group with low HCT, the sheep from I. also had a significantly higher HCT than those
from R. and M. - P<0.05. There were no significant differences in herds total HCT levels
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between the four SPBM sheep herds. The levels of HGB in the SPBM sheep from the B. and I.
herds in the high HCT group separately were also significantly higher than those of the R.
(P<0.001) and M. (P<0.05) animals. In the group with low HCT, sheep from I. have significantly
higher HGB than those from R. and M. - P<0.05. The significantly higher number of RBC of the
SPBM sheep from I. compared to those from R. stands out in the group with high HCT
(P<0.001), which is the only significant difference. The results are similar for MCH, as a
significant difference in the groups with high HCT is only between the SPBM herds in B. and R.
- P<0.05. The same significant differences in the groups with low HCT, for MSN we found again
between the herds in B. and R., B and M., 1. and R. - P<0.001 and 1. and M. - P<0.01. In the
groups in general for the SPBM herds, there are again significant differences (P<0.05) between
the animals from B. and M., 1. and M., but also between those in R. and M. About MCHC in the
groups with high HCT, significant there is a difference only between the SPBM sheep in 1. and
R. (P<0.05), in the groups with low HCT between the animals in B. and R. (P<0.05), and in the
groups as a whole for the herds also between I .and R. (P<0.01) and B. and R. (P<0.05).

Keywords: Hematocrit, hematological parameters, altitude, BCS, gastrointestinal and pulmonary
parasites, sheep, Bulgarian milk sheep breed

Jlureparypa

Ahmadi-hamedani, M,, K. Ghazvinian, N. Atyabi, P. Khanalizadeh, M.A. Masoum and M.S.
Ghodrati (2016): Hematological reference values of healthy adult Sangsari sheep (Iranian fat-

tailed sheep) estimated by reference value advisor. Comparative Clinical Pathology. 25(2):459-
464.

Al-Samarai, F. R. and W.A.H. Al-Jbory (2017): Effect of some environmental factors on
hematological parameters in apparently healthy Iraqi Awassi sheep. Journal of Entomology and
Zoology Studies; 5(3): 1668-1671

Badawi N.M. and H.A.H. Al-Hadithy (2014): The hematological parameters in clinically healthy
Iraqi Awassi sheep. World's Vet. J.; 4(1):01-05

Barsila, S.R., K. Bhatt, B. Devkota and N.R. Devkota (2020): Haematological changes in
transhumant Baruwal sheep (Ovis aries) grazing in the western Himalayan mountains in Nepal.
Pastoralism 10, 4

Bezerra, L.R., W.D.C Oliveira, T.P.D. Silva, J.N.C. Torredo, C.A.T. Marques, M.J. Araujo, R.L.
Gilany, K. and M. Vafakhah (2010): Hypoxia: a Review. Journal of Paramedical Sciences
(JPS),.1 (2): 43-60

Boychev, K., K. Tsenova and Z. Schindarska (2011"): Variability of the number of erythrocytes

in sheep blood. II. General evaluation of the interaction of breed and seasonal differentiation.
Bulgarian Journal of Animal Husbandry, Vol.48 No.5 pp.47-52

Boychev, K., G. Krumova and K. Tsenova, (2011?): Dynamics of the hematocrit in sheep blood.
I. Breed variability. Bulgarian Journal of Animal Husbandry, Vol.48 No.2 pp.32-37

Dimova, N., L. Ivanova, J. Peeva, M. Djorbineva and M. Michailova (2010): Link between the
body condition score and productivity of the sheep from Bulgarian dairy synthetic population,
Bulgarian Journal of Animal Husbandry, 2, 14-21

52


tlpop
Typewriter
52


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,, ) KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

Evans, J. and J.H. Whitlock (1964): Genetic Relationship between Maximum Hematocrit Values
and Hemoglobin Type in Sheep. Science, 145(3638):1318

Fernandes, A. F. A., J. A. Oliveira, and S. A. Queiroz (2016): Body condition score in ruminants.
Ars Veterinaria. 32.1: 55-66

Forcada, F., J. A. Abecia (2006): The effect of nutrition on the seasonality of reproduction in
ewes. Rerod. Nutr. Dev., 46: 355-365

Greguta-Kania, M., U. Kosior-Korzecka, A. Hahaj-Siembida, K. Kania, N. Szysiak and A.
Junkuszew (2021): Age-Related Changes in Acute Phase Reaction, Cortisol, and Haematological
Parameters in Ewes in the Periparturient Period. Animals 11, no. 12: 3459

Jawasreh, K., F. Awawdeh, I. Z Ban, O. Al-Rawashdeh and A. Al-Majali (2009): Normal
Hematology and Selected Serum Biochemical Values in Different Genetic Lines of Awassi Ewes
in Jordan. The Internet Journal of Veterinary Medicine, V. 7 No 2: 1-5

Jenvey, C., D. Alenizi, F. Almasi, C. Cairns, A. Holmes, S. Sloan and M. Stear (2020):
Bioinformatic analysis of eosinophil activity and its implications for model and target species.
Parasitology, 147(4), 393—400

Kanchev, K., V.Radev, Y.Kamenov (2016): Manual for practical lessons in Veterinary
Parasitology. University of Forestry publisher, Sofia, ISBN 978-954-332-142-1, 287 pp,
http://unicat.nalis.bg/Record/BAS.000507670

Kenyon, P., S. Maloney and D. Blache (2014): Review of sheep body condition score in relation
to production characteristics. New Zealand Journal of Agricultural Research, 57, 1, 38—64

Khalil, F., H. Yapati, Z. Al Blallam, R. Jose (2022): Seasonal effects on growth, physiology,
hematology and biochemical profiles of Naeemi sheep breed. Advances in Animal and
Veterinary Sciences. 10: 2161-2170

Laleva, S., N. Dimova, Y. Popova, D. Miteva, P. Slavova, and S. Slavova (2021): Live weight,
Body condition score, body dimensions, and phenotypic correlations between them in sheep of
Bulgarian dairy synthetic population. Agricultural Science and Technology. V. 13, No 2, pp 141-
146

Luger, D., D. Shinder, D. Wolfenson and S. Yahav (2003): Erythropoiesis regulation during the
development of ascites syndrome in broiler chickens: A possible role of corticosterone. J. Anim.
Sci., 81: 784-790

Macrae, A. (2017): Interpreting blood haematology/biochemistry in cattle and sheep in the field.
Livestock Science, 22(1), 28-32

Mason, N. P. (2000): The physiology of high altitude: an introduction to the cardio-respiratory
changes occurring on ascent to altitude. Current Anaesthesia & Critical Care, 11 (1): 34-41

McArdle, W. D., F. 1. Katch and V. L. Katch (2010): Exercise at medium and high altitude, In:
Exercise Physiology: Nutrition, Energy, and Human Performance, Lippincott Williams &
Wilkins, chapter 24: 592-608

Metodiev, N., P. Moneva, 1. Yanchev and K. Kanchev (2021): Hematological status of Ile de
France sheep depending on their body condition score. Proceedings in 13th International

53


tlpop
Typewriter
53


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,, ) KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

Symposium Modern Trends in Livestock Production, October 6 — 8, 2021, Belgrade, pp. 96-102,
ISBN 978-86-82431-77-0

Moneva, P., I. Yanchev, M. Dyavolova and D. Gudev (2016): Hematocrit as a potential marker
of acclimatization capacity and stress sensitivity in sheep exposed to transport and high altitude.
Bulgarian Journal of Agricultural Science, 22 (No 6) 2016, 999—-1005

Mortola, J. P. and P. B. Frappell (2000): Ventilatory responses to changes in temperature in
mammals and other vertebrates. Annu. Rev. Physiol., 62: 847-874

Nedeva, 1., T. Slavov, I. Varlyakov, V. Radev and D. Panayotov (2019): Haematological and
blood biochemical parameters in Lacaune dairy sheep. Bulgarian Journal of Agricultural
Science, 25(Supp 1), 91-95

Pieragostini, E., C. Dario and G. Bufano, 1994. Hemoglobin phenotypes and hematological
factors in Leccese sheep, Small Ruminant Research; 13 (2): 177-185

Radostits, O.M., C.C .Gay, D.C. Blood, and K.W. Hinchcliff (2000): Veterinary Medicine, 9th
edn, W.B. Saunders, London, pp. 1819-1822

Rahman, M. K., S. Islam, J. Ferdous, M. H. Uddin, M. B. Hossain, M. M. Hassan and A. Islam
(2018): Determination of hematological and serum biochemical reference values for indigenous
sheep (Ovies aries) in Dhaka and Chittagong Districts of Bangladesh. Veterinary world, 11(8),
1089-1093

Shirasawa, T., M. Izumizaki, Y. Suzuki, A. Ishihara,T. Shimizu, M. Tamaki, F. Huang, K.
Koizumi, M. Iwase, H. Sakai, E. Tsuchida, K. Ueshima, H. Inoue, H. Koseki, T. Senda, T.
Kuriyama, and I. Homma (2003): Oxygen affinity of hemoglobin regulates O> consumption,
metabolism, and physical activity. The Journal of Biological Chemistry, 278 (7): 5035-5043

Slavov, T., D. Panayotov, I. Nedeva, V. Radev and 1. Varlyakov (2018): Haematological
parameters in Lacaune ewes associated to the parity. Bulgarian Journal of Agricultural Science,
24(1), 82-87

Soch, M., J. Brouéek and P. Srejberova (2011): Hematology and blood microelements of sheep
in south Bohemia. Biologia/Section Zoology 66/1: 181-186

Stancheva, N. and G. Staykova (2013): Body condition score and productive performance of the
Synthetic Population Bulgarian Milk Sheep. Bulgarian Journal of Animal Husbandry, 6, 42-46

Stark, H. and S. Schuster (2012): Comparison of various approaches to calculating the optimal
hematocrit in vertebrates. J. Appl. Physiol., 113 (3): 355-367

Todorov, N., Y. Mitev and R. Otzubirov (1994): Body condition score of sheep. Scientific
publishing house of the Higher Institute of Zootechnics and Veterinary Medicine, Stara Zagora,
ISBN 954-8180-12-X

Zajac, A., G. Conboy (2012): Veterinary Clinical Parasitology, Eighth ed., Wiley-Blackwell,
USA

54


tlpop
Typewriter
54


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,,)KMBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

XPAHUTEJIHA CTOMHOCT, _AobUB M CTPYKTYPA  HA
ECTECTBEHN IIACHUIIA B PAMUOHA HA INHEHTPAJIHA CEBEPHA
BBJI'APUSA

Nna CroitueBa*, Haranus ['eopruena

Wucrutyt no pypaknure kynrtypwu, rp. [Inesen, Cenckocronancka Axkagemus, rp. Codust

* ABTOp 3a KopecnoHaeHIMs: ina7777@abv.bg

Pe3rome

Koraro ce roBopu 3a ycremHo MJEYHO OBLEBBACTBO B EBpoma, Haii-uecTo ce moguyepTaBa
3aciayraTa Ha HalM4yHata QypakHa 0aza WM BUCOKO MPOAYKTUBHUTE MACHIA, KOUTO MOKPUBAT
rojsiMa 4acT OT eBporeiickara teputopus. Llenara Ha HACTOSIIETO MPOYYBaHE € /1a CE HANPAaBH
aHaJIM3 HAa XpaHUTEJIHAaTa CTOWHOCT, I00MBa U CTPyKTypaTa Ha 8§ Oposi €CTECTBEHHM MacHIIa,
U3II0JI3BaHU 3a Malla OT OBLETe BHB (epMu OT paifoHa Ha llentpanna cesepHa bwarapus.
HanpaBenu ca moceleHusi ¥ Ipoy4YyBaHus Ha JIMBAJIUTE U MacuilaTa, 0OEKT Ha MaIia OoT OBIE 3a
witsiko B 8 ¢pepmu B Llentpanna Cesepna boarapus. [lacumara ca nogOpanu taka, ye 1a o0XBamar
BBH3MOKHO Hal-TUIMYHU U MTOJI3BaHU €CTECTBEHU MacUIlla B pABHUHHATA U MOTYIUIAHMHCKATA YacT
Ha pernoHa. Ha Bcsika mpo0a e ompesenieH Cyxo BEIIeCTBO, CYpOB IPOTEUH U CYpOBU BIIAKHUHH.
Wzuucnen e nobusa Ha 3eneHa u cyxa Maca (kg/aka), kakto u 6oTaHn4HUSA cheTaB. CpeaHOTO
CBhABPIKAHUE HA CYXO BEIIECTBO Mpe3 MPOyUBaHUS Nepro ce 1Bku oT 26,420% (Tp.8-IlneBen)
10 32,815% (Tp.7-Onwpue). JJoouBbT Ha cyxa Maca e oT oT 38,767 kg/aka (Tp. 2; CnaBuuna) 10
104,156 kg/nxa (Tp. 5; JlykoBut). Haii-Bucok m00MB Ha cyxa maca ce HaOdmoAaBa MpHU
ecrecTBeHuTe nuBagu U macumia B Tp. 5 (Jlykosur) 104,156 kg/dka, cnensanu ot Tp. 6
(Karepuna) 93,030 kg/dka u Tp. 4 (Xnesene) 92,302 kg/dka. C Hali-HUCHK cpeieH JOOMB Ha cyxa
Maca ce ornuuaBa macumero Tp.2 B c¢. CnaBmuna (38,767 kg/dka). OTHOCUTENHHS 1571 Ha
JKUTHUTE KYJITYpU B €CTECTBEHUTE IacuIlla € 0-BUCOKO U Bapupa mexnay 60,20 u 77,50 %, wnn
cpeano 68,20%. JlenbT Ha 6000BUTE KynTypH ce ABWkH B rpanunure ot 0,750 no 15,50 % wim
cpenno 6,39 %.

Knrouoeu oymu: ecrecTBeHU NacHIlla, XpaHUTETHA CTOMHOCT, 100UB U CTPYKTypa Ha Macuiia

YBoa

3enenute (ypaxu ca Hall-eBTUHUAT U Hal-biIHOLEHEH obemuct dypax. IloBeuero 3enenu
pacTeHus ca MBIHOIEHHU (ypaku, MOHEXE ChIBPKAT B JOCTATHYHU KOJIWYECTBA BCUYKU
XpaHUTEIHA BEIIECTBA, B TOBAa YHCIO W TpoTenH. KoraTto ce roBopw 3a yCHEIIHO MIJIEYHO
OBIIEBB/ICTBO B EBporia, Haif-uecTo ce moayepraBa 3aciyrara Ha Haau4Harta ¢pypaxna 6aza wiu
BHCOKO MPOJYKTUBHUTE MACHIIA, KOUTO TOKPUBAT TOJISIMA YacT OT €BPOTEiicKaTa TEPUTOPHS.

Cnopen nupektuBuTe Ha EBpokoMucHsTa 32 TOJAKpENna Ha MICYHUTE )KMBOTHOBB/IHA CTOMAHCTBA
JTUPEKTHUTE TUIAIIAHKS CE€ Pa3NpeessIT MO JABE CXEMH — Ha TJIaBa M Ha JUTHP MIISKO, KOETO
cTUMynHupa epmepure ¢ Mo - BUCOKOMJICUHH KUBOTHU U To-rosieMu ¢pepmu (Haa 100 >KUBOTHH)
Jla IeKIapupaT Mpou3BEICHOTO MIIAKO. 3asiBEHOTO OT mpeacTaBuTenr Ha M3X HamepeHue a He
Ce ThpCHU IPOIBIKEHHE Ha IEPHO/JIa Ha JIeporaliys 3a Mpujlaraie Ha U3UCKBAHUITA KbM CYpOBOTO
MJISIKO, YCKOpsIBa Mpolieca Ha aJanTHpaHe Ha MO-TOJIEMUTE MJICYHU (epMH KbM €BPOIEHCKUTE
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u3uckBanus. KoM kpasg Ha 2014 r. moutu nojoBHHATa OT MJICYHHUTE >KUBOTHHU CE€ HAMHUpaT B
CTOIIAHCTBA OTTOBAPSIIN HAa €BPONEUCKUTE U3UCKBAHUS U MOJTY4aBallly MO{ITOMaraHe.

B T031M KOHTEKCT OBLEBBACTBOTO, KaTO CPEACTBO 3a OCUTYpsIBAaHE HAa JOXOAU U CPEICTBO 3a
U3MOJI3BaHE M TMOJAbp)KaHE Ha TAaCHUIIHUTE EKOCHCTEMH, C€ BIHMCBAT MHOTO Ja00pe B
EBponeiickure nporpamu 3a CeJICcKOTO CTOIAHCTBO.

Ennu oT ocHOBHUTE (haKTOPH, KOUTO OMPENEIST Pa3BUTUETO HA epMUTE C MIIEUHO HAIlPaBJICHUE
e HanuuHaTa (QypaxHa 0a3za W TONXydeHATa MPOJYKLHUATA, KOATO € MpPSIKO CBBbp3aHa C
MKOHOMMYECKaTa €)EKTUBHOCT U JJOXOJIUTE.

Hactpnunure npoMeHu mpe3 MOoCieqHUTE TOANHY, HajlaraT ThPCeHE Ha IIBTHUIIA 32 YBEIMYaBaHE
Ha JOXOJUTE 4pe3 YyBeJIW4yaBaHE MJICYHATa MPOAYKTUBHOCTTa, MOOWJIM3MpPAHE M ONTHMAIHO
U3IOJI3BaHE Ha HaJWyHata (ypaxkHa 0a3a, KakTO M MPAaBWJIHOTO M PAIMOHAIHO BJIOKEHHE Ha
WHBECTUPAHUTE (PUHAHCH.

[Ipu xpaHeHETO Ha OBIETE C€ MPAKTHKYBAT PA3IMYHUA (PYpaKHH CHCTEMH B 3aBHCHMOCT OT
MOYBEHO-KIMMATUYHUTE YCIOBHS, CTAHAIM TUIIMYHU 32 ChOTBETHUS paiion wiu depma (Kirilov et
al., 2006; Landau and Molle, 2004). OcHoBHaTa 11€J1 Ha TPATUIMOHHOTO YIIPABICHHUE HA JINBAIUTE
U MacuIlaTa € Jia ce OCUTypu JOCTAaThYHO MAallla 32 TPEBOMACHUTE KUBOTHU U IOCTATHYHO CEHO 32
XpaHeHe npe3 3umara (Zimkova et al., 2007; Porqueddu et al., 2003).

Cnen HampaBeHO 3 TOAMIIHO Mpoy4BaHe Ha Tepuropusta Ha [lneBeHcka u Jloemka obnactu,
YCTaHOBHUXME, Y€ CIIOpE]] HAIIUTE reorpad)CKu YCIIOaBHsl, OCHOBHOTO OTreDKaJaHe Ha OBIIETE €
CMECEHO, T.€. 000pHO Mpe3 3UMaTa U MaCcHIIHO MIpe3 MposieTHO-IeTHUs ce30H (CroiieBa, 2020).
JloOuBBT Ha pacTuTelHa Maca, ¢a3zaTa Ha BEreTalMs Mpe3 pa3IuyHUTE MECEIM Ha pacTexX B
ChUETAaHUE C BHUJOBHS TPEBEH CHCTAaB HA MACHUINETO € KJIIOYOB KOMIIOHEHT 3a MJe4HaTa
MPOJIYKTUBHOCT IO BpeMe Ha nmacuniHus rnepuos (Stoycheva et al., 2014; Stoycheva and Kirilov,
2015; Stoycheva et al., 2016). CbCTaBbT U XpaHUTEIHATa CTOWHOCT HAa TPEBUTE CE MPOMEHS 110
BpeMe Ha mepuona Ha pactex (Haiimenora u IlaBnos, 2005; Stoycheva and Kirilov, 2015;
Naydenova et al., 2015; Stoycheva et al., 2016). HabmtonaBa ce mocTosHHa TEHICHIUS Ha
HaMaJIssBaHE Ha XpaHUTEJIHaTa CTOMHOCT ¢ HampeaBaHe Ha BereranusTta (Haiinenosa u IlaBinos,
2001, 2005; Todorova and Kirilov, 2002; Naydenova et al., 2003; Bovolenta et al., 2008).
[Tonxonsauiy 3a JaKTUPALIUTE OBLE Ca MacuIlla ¢ BUCOK /7 Ha O00OBUTE KYITYpPH, ChUETAHU C
MHOTOTO/IMIIIHU TpeBHU BHIOBe. JlaxOure OazupaHu HAa TaKUBa TPEBHU CMECKH TapaHTHpAT
BHUCOKa MJiieyHa nmpoayktuBHoOcT (CroitueBa, 2015; Graves et al., 2012). Ilpu Hamure ycnoBus
MOJIXOJISIIN, OT TJIeJTHA TOUYKA Ha XPAaHEHETO, ca TPEBHUTE CMECKH C y4acTHe Ha €KOBa INIaBHIlA U
ecnap3zera (Kupunos, 2010; Vasileva and Ilieva, 2017). IIpe3 nbpBuUTe TOAMHM OEIBT Ha
ecrnap3erara B TakMBa CMECKM € BUCOKM M Te€ HMMaT J0OBp JOOMB M CPaBHUTEIHO BHCOKA
cmmaemoct (CroiueBa u nip., 2016; Stoycheva et al., 2016; 2017). Ilpu nama Ha csta TpeBHA
cmecka (1:1) ot ecmap3era u paiirpac, KOHCyMalMsaTa € MO-BUCOKAa M OBLIETE MMAT IMO-100pa
POJAYKTHBHOCT, OTKOJIKOTO Ha marma camo Ha paiirpac (Molle et al., 2008). Caroro macwuiie ot
ecrap3eTa W €XoBa IJIaBHIla MMa MO0-0bp3 PACTEeX, MO-BUCOK JOOMB M MO-00BP CHCTaB B
cpaBHeHue ¢ ecrecTBeHHs TpeBoctor (CroiueBa, 2015; Stoycheva et al.,, 2016). Ilacunrau
TPEBOCTOM C IO-BHCOKO ChIbpPKAHWE WM HU3IUIO CaMO OT JKUTHM TPEBU ca C IO-HHCKa
XpaHUTEIHA CTOWHOCT 3a MpPEKUBHUTE, cpaBHEHH cbhc cMeceHuTe (Lopez-Trujillo and Garcia-
Elizondo, 1995). Ilpu nama Ha cato macuiie ¢ 50% 6000BU KyITypH, MIEYHOCTTA Ha OBIIETE € C
26,2% no 42,3% mo-BUCOKa OT Ta3u MpH OOOPHO XPaHEHE WJIM Tallla Ha €CTECTBEHO IaCHIIE
(Croiiuena, 2015).

[{enTa Ha HACTOSIIETO MPOYYBAHE € /1a CE HANIPaBU aHAJIM3 Ha XpaHUTeJIHaTa CTOMHOCT, 1001Ba 1
CTpYKTypaTa Ha 8 Oposi eCTeCTBEHH IacHINa, M3MOJI3BAHM 3a Malia OT OBLETE BBB ()epMH OT
paiiona Ha IlenTpanna cesepna bearapus (LICB).
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Marepuana u MeToaH

HampaBenu ca moceiieHus ¥ MpoOydBaHUs Ha JIMBAAUTE W NacHIaTa, 0OEKT Ha MaIia OT OBIIC 3a
Misiko B 8 depmu B Llentpanna Cesepna bearapus (LICB).

[Tacumiara ca moxOpaHu Taka, 4e a 00XBaIIaT Bb3MOXKHO HAW-TUITUYHH U MTOJI3BAHU €CTECTBEHU
macuilla B paBHMHHATa M TMOJYyIUIAaHMHCKaTa 4YacT Ha peruoHa. M30Opanute mokamuu 3a
HaOmo/IeHusT U aHanM3 ca kakto ciensa: Kupuero (Tpesocroit 1; P 1; altitude-600m; GPS:
43.019224, 24.370827), CnaBumunia (TpeBoctoit 2; P 2; altitude-590m; GPS: 43.049157,
24.352830), Jlecunpen (TpeBoctotii 3; P 3; altitude-580m; GPS: 43.003403, 24.421298), XieBene
(TpeBocroii; 4 P 4; altitude-283m; GPS: 43.092820, 24.717013), JlykoBut (TpeBocroii 5; P 5;
altitude-171m; GPS: 43.202685, 24.149462), Karepumna (TpeBocroii 6; P 6; altitude-110m GPS:
43.314595, 24.922452), Onbpue (TpeBocroit 7; P 7; altitude-122m GPS: 43.333684, 24.931418),
[Tnesen (TpeBocroii §; P 8; altitude-220m; GPS: 43.386296, 24.580932).

[IbpBUTE TpU Cca Pa3MOJIOKEHH B MPEIINIAHMHCKH, a OCTaHAJIUTE — B pPaBHUHHH paiioHu. OT
€CTECTBCHHsI TPEBOCTOM, OOCKT Ha Taia OT OBIETE, OT Kpasi Ha allpyiiI IO cpejiaTta Ha Mecel] IOHU
(2018-2020 roxuHa), HAa BCEKH JIBE CEMHIIA ca B3EMaHM ITPOOH 4pe3 MeTpoBKH OT 110 0,25Mm° B 4
MOBTOPCHHUS 32 aHaM3. Ha Bcuuku Qypaku ca HanmpaBeHH aHAW3H. M3cymeHuTe mpodu mpeau
aHanu3 ca cMmieHn ¢ Mennuna Retsch SM 100 mpes cuto ¢ ronemuna Ha otBopute 1 mm. Ha
BCsIKa TIpo0a € ompeJielicH XUMHYHUS cheTaB 1mo o6mo npuetus Weende meton (AOAC, 2007):
Omnpenenenu ca: cypos npoteut (CII) mo Kjeldahl (mo BAC-ISO 5983) u cypoBu Bnakuunu (CBu)
(mo AOAC, 2007) B maboparopuute ripu UDOK-IIneseH.

[Tpenu ToBa Ha Besika Mpoba € ompeIeieHo TErNI0To U € U3UKCieH 100uBa Ha 3eneHa maca (kg/nka).
Ot B3etuTe npodu € ompeneneHo cyxoro BemiecTBO (CB) mpu 105 C° rpamyca 10 OCTOSHHO
TErJo, CeJ KOeTo € u34ucieH nobuBa Ha cyxa maca (kg/nka) (mo BJIC-ISO 6498). Ha mo nBe
poOH € ompesiesieH OOTAaHUYHUS ChCTaB, YPE3 Pa3JICISIHETO UM Ha KUTHHU, 0000BH KOMIIOHEHTH
U IpyrH TpeBH (tuieBenu). OTaeNHUTe KOMIOHEHTH ca IPETErIIHU U 110 TO3U HA4MH € U3YHCIICHO
JISITTIOBOTO UM y4acTHE B TPEBHATA NMPooOa

Cmamucmuuecka obpabomxka Ha OanHume

JlanauTte oT onuTUTE ca 0OpabOTEHU CTATUCTHYECKU C OTYMTAHE Ha CpeJHara CTOMHOCT (X) U
HEl{HaTa rpeuika ¢ npujaaraHeTo Ha cratuctuyecka nporpama MS Office 2007.

Pe3yaraTu u 00chxIaHE

Ha Ttabmuma 1 e mpencTaBeHO ChABPKAHMETO HAa CYpPOBH BIAKHMHM U CYpOB IPOTEHH B
€CTECTBEHHMTE TPEBOCTOU OT 8Te 0OCIIeIBaHU JIOKALIUH.

Coabpxanuero Ha CII e cpenno 13,91% o6mo 3a nepuona ot 5 ceamuuu, a ToBa Ha CBi e
34,07%. C mnaii-uucko cbabpkanue Ha CII o0mo 3a mpoydyBaHUs TEpUOJ C€ OTIMYABAT
ectecTBeHnTe TpeBocToM B ¢. Karepuma (Tp. 6), cneasan ot to3u B ¢. CnaBuuna (Tp. 2) , koeto
KOpeNupa MOJI0KUTEIHO U C MO-HUCKOTO ChAbPKaHWe Ha 0000BU KYJITYPH B CHIIUTE JIBE JIOKALUU
(cvotBetHO 1,25 1 1,31%).

C naii-Bucokn HuBa Ha CII ce ornnuaBa nokamusita B XneeHe (Tp. 4) u Jlecumpen (Tp. 3),
cbotBeHo 17,17 1 16,18%.

Coappxanuero Ha CBi1 € BUCOKO IpH MPOYYBAHUTE TPEBOCTOM, KATO CPEAHOTO MY ChAbpKAHUE
3a nepuopa e 34,07%.
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Tabmuua 1. XuMudeH cberaB Ha ectecTBeHH nacuina B Llentpanna CeBepaa brirapus

Table 1. Chemical composition of natural pastures in Central Northern Bulgaria

1;;’/‘}‘,22::’1 *Tp.l/ | Tp2/ | Tp3/ | Tpd/ | Tps/ | Tp.6l Tp.7/ | Tp.8/ | Cpemnol
o *P1 P2 P3 P4 P5 P6 P7 P8 Average
eters, %

13,910+

CIVCP | 13,900 | 11480 | 16,180 | 17,170 | 14200 | 10,950 | 12940 | 14490 | "go0
34,070+

CBw/CF | 32,730 | 37,280 | 33,000 | 31,660 | 33260 | 36,600 | 35630 | 32410 | 7o
29,440+

CB/DM | 28910 | 30280 | 28,600 | 30,660 | 31,630 | 28450 | 31,530 | 25480 | “7g

*TpeBocroii ot ectecTBeHo nacuiue/Natural Pasture

Ta6muma 2. Cpenen noous u CB,% Ha eCTECTBEHU MMACHUIIHA TPEBOCTOU

Table 2. Average yield and DM,% of natural pastures

Paiion/Region | Tp.1/P1 | Tp.2/P2 | Tp.3/P3 | Tp.4/P4 Tp.5/P5 Tp.6/P6 Tp.7/P7 | Tp.8/P8
3eneHa

Maca/Green 226,360 | 118,875 | 150,225 | 291,425 323,650 282,300 250,900 266,350

mass +56,541 | £32,430 | 29,811 | +86,022 | +54.411 | £111238 | +60,180 | +24,848
dka, kg

CB/DM. % 29,715 31,415 29,485 31,185 32,380 30,230 32,815 26,420

270 | 45444 | 15437 | +4,691 | +3,321 +6,919 +7,634 +7168 | +5430

Cyxa 92,302 | 104,156 | 93,030

Mmaca/Dry 69,418 38,767 45,259 ﬂ:3f 957 j:24’310 j:56 266 83,407 72,028

matter 24364 | £15,152 | £13,211 ’ ’ ’ +27,560 +19,486
dka, kg

Ha tabnuna 2 ca mpeacTtaBeHU pe3yiaTaTuTe 3a JOoOMBAa HAa €CTECTBEHM Iacuila B pailoHa Ha
[lenTtpanna CeBepHa briarapus ot oceM Jokanuu npe3 o0Ccie1BaHus NEPUO.

Ot Tabmuua 2, ce BWXKIa, 4e JOOMBBT Ha 3€J€HAa Maca OT €CTeCTBEHMTE MacHila, OOEKT Ha
npoyuBane, ce aBuxu oT 118,875 kg/nka (Tp. 2; CnaBumuna) no 323,650 kg/nka (Tp. 5;
JIykoBwuT).

CpenHOTO ChIbpKaHKUE HA CYXO BEIIECTBO Mpe3 MPOyUBaHUs NEPHO ce ABHKH 0T 26,420% (Tp.8
- [Inesen) no 32,815% (Tp.7- Onwpwe).

Jlo6uBwT Ha cyxa Maca e oT ot 38,767 kg/nka (Tp. 2; CnaBumuma) no 104,156 kg/nka (Tp. 5;
JlykoBur).

Haii-Bucokx no6uB Ha cyxa Maca ce HaOmo/aBa MpH €CTECTBEHUTE JMBaIu W macuma B Tp. 5
(JIykoBur) 104,156 kg/dka, cnenBanm ot Tp. 6 (Karepuma) 93,030 kg/dka u Tp. 4 (XneBene)
92,302 kg/dka.

C Hali-HUCBK CpeJieH IOOMB Ha cyxa Maca ce oTimdaBa nacumiero Tp.2 B ¢. Cnamuna (38,767
kg/dka).

Ha Tabmuma 3 ca mpeacraBeHu pe3ynTaTute OT IMHAMHKaTa Ha Jo0uBa Ha cyxa maca (kg/dka),
Ipe3 Mepuoj OoT 2 CeIMULM, C HadallHa Aara 19 anpui, 1o cpepara Ha mecen toHu 2021. Haii-
BHCOKHU CTOMHOCTH 3a JOOMBUTE HA CyXa Maca M IpH 8Te MpOy4YBaHU NacHilla ce Habo1aBa OT
cpenaTa Ha Mecel] Maid, 10 kpas My (cboTBeTHO 98,473 1 92,381 kg/dka) . Kpm cpenara Ha mecent
IOHHU ce HaOJI0/1aBa MOHIKaBaHe Ha 100MBa Ha cyXa Maca OT npoyuBaHuTe nacuia. CToOHHOCTUTE
3a 1o0MBa Ha cyxa Maca Ipe3 HavaaHus nepuoj Ha obciensane (19 ampun) ot 20,618 kg/dka
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(Tp.3) no 64,003 kg/dka (Tp.5). CToiiHOCTHTE Ha cyXxaTa Maca, KOUTO ce HaOI0JaBaT KbM cpeiaTa
Ha Mecen Mai 1 ca ot 54,84 kg/dka (Tp.2) no 138,522 kg/dka (Tp.4).

Ta6mmma 3. Jlnnamuka Ha qoOuBa Ha cyxa maca (kg/dka) Ha ecTtecTBeHH TPEBOCTOH.

Table 3. Dynamics of dry mass yield (kg/dka) of natural grass stands.

Hara/Date Tp.1/P1 | Tp.2 Tp.3 Tp.4 Tp.5 Tp.6 Tp.7 Tp.8 Cpenno
1 (19.04) 26,741 17,433 | 20,618 | 42,103 64,003 22,190 33,499 41,810 | 33,549
2 (03.05) 58,563 | 23,845 | 43,829 | 87,540 116,225 | 42,198 77,056 57,044 | 63,287
3 (17.05) 81,195 | 54,849 | 58,238 | 138,522 | 135,129 | 126,628 | 112,446 | 80,778 | 98,473
4 (31.05) 87,262 | 50,853 | 53,950 | 110,623 | 113,517 | 133,587 | 102,160 | 87,095 | 92,381
5 (14.06) 93,330 | 46,857 | 49,662 | 82,724 91,906 140,546 | 91,873 93,412 | 86,289
Cpenno: 69,418 | 38,767 | 45,259 | 92,302 104,156 | 93,030 83,407 72,028 | 74,796

Tabmuna 4. CTpykTypa Ha €CTeCTBEHHU NacHina (>KUTHU:0000BU: APYTH)

Table 4. Structure of natural pastures (grasses:legumes:others)

ITokazare
m/ Tp.1/ | Tp.2/P | Tp.3/ Tp.4/ Tp.5/ Tp.6/ Tp.7/ Tp.8/ Cpenno/
Paramete P1 2 P3 P4 P5 P6 P7 P8 Average
rs

Kuran/G

rasses¥% 66,60 | 69,50 60,20 63,90 77,50 64,00 73,50 70,40 68,20
bobosw/L |y c6 | 116 | 1550 | 9,95 1,50 0,750 0,50 11,10
egumes% 6,39

Apyru
Others% 22,74 | 29,34 | 24,30 26,15 21,00 35,25 26,00 18,50 25 41

OTHOCHUTETTHHS ST HA )KUTHUTE KYJITYPH B €CTECTBEHHUTE MACHIIA € TTO-BHCOKO M BapHpa MEKIY
60,20 u 77,50 %, wiu cpeano 68,20% (Tabmuua 4). lenbT Ha 6000BUTE KyJITYypH C€ IABHXKU B
rparuite ot 0,750 mo 15,50 % wiu cpeano 6,39 %. IlneBennute B €CTECTBEHUTE MacUIla € OT
18,50 no 35,25%, cpenno 25,41%. Upe3 ananmuza Ha rpyoute Qypaku M YCTaHOBSBAHE Ha
CMIJIAEMOCTTa ¥ XPAHUTEIIHATA UM CTOHHOCT, MOTaT J1a ObJaT MPEANPUETH aeKBAaTHA ACHCTBUS
4ype3 BKIIIOYBAHE HA JOM'BJIHUTETHU IPOTEMHOBU U3TOYHUIY MITM U3KJIIOUBAHE HA HAKOU (Qypaku
C TO-JIOUIO KayecTBO 3a Ch3/laBaHE Ha MO-700pH U OanaHCHUpaHM JaXOW 3a XpaHEHE Ha OBLIETE
npe3 pa3IMyHUTE MEPUOJIM Ha XpaHEHEe M OTIJIeKAaHe. B MpUroTBAHETO Ha KaueCTBEHU rpyOu
bypaxku W mpuiaraHeTo Ha OajaHCHpaHU NaXOM NMpPHU OBLETE C€ KpUE TJIaBHUAT pe3epB 3a
noao0psiBaHe Ha MPOAYKTHUBHUTE M PENpPOAYKTHBHHUTE IOKAa3aTeNH, CIEIOBaTeIHO U Ha
UKOHOMHYECKUTE pe3yiTard. [loaxoasamy 3a JIaKTUpalIuTe OBIIE Ca MAacHIa ¢ BUCOK ST Ha
06000BUTE KYITYpH, CbYETaHU C MHOTOTOJIMIIIHN TPEBHU BUa0Be. JlaxOuTe OasupaHu Ha TakuBa
TPEBHH CMECKHU T'apaHTUPAT BUCOKA MJIICYHA IPOTYKTUBHOCT.

N3Boan

CpenHoTo ChIbpiKaHKE Ha CyXO0 BEIECTBO MPE3 MPOyUBAHUS Mepuo 1 ce ABmxu ot 26,420% (Tp.8-
[Tnesen) o 32,815% (Tp.7-OxbpHe).

JobuBsT Ha cyxa maca € ot ot 38,767 kg/nka (Tp. 2; CnaBuunia) no 104,156 kg/nkxa (Tp. 35;
JIykoBwuT).

Haii-Bucok noOuB Ha cyxa maca ce HaOJto/aBa MPU €CTECTBEHUTE JIMBAaIU M macuma B Tp. 5
(JIyxoBur) 104,156 kg/dka, cnenBanu ot Tp. 6 (Karepuna) 93,030 kg/dka u Tp. 4 (XneBene)
92,302 kg/dka.
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C Haii-HHCBK cpeJieH 100MB Ha cyxa Maca ce omnyaBa nacumero Tp.2 B c. CnaBmmna (38,767
kg/dka).

OTHOCUTEIHUS J51 HA )KUTHUTE KYJITYPH B €CTECTBEHUTE MACHUIIA € TIO-BUCOKO U Bapupa MEXIy
60,20 u 77,50 %, unu cpegno 68,20%.

JensT HA 6000BUTE KyATYpH ce nBuxkH B rpanunute ot 0,750 mo 15,50 % wnu cpenuo 6,39 %.
[IneBenute B ecrectBenute nacuma € ot 18,50 no 35,25%, cpenno 25,41%.

Nutritive value yield and structure of natural swards in the Central Northern
Bulgaria region

Ina Stoycheva*, Natalia Georgieva
Abstract

When talking about successful dairy sheep farming in Europe, the merit of the available forage
base or the highly productive pastures that cover a large part of the European territory is most often
emphasized. The aim of the present study is to analyze the nutritional value, yield and structure of
8 natural pastures used for grazing by sheep in farms from the Central Northern Bulgaria region.
Visits and surveys were made to the meadows and pastures grazed by sheep for milk in 8 farms in
Central Northern Bulgaria. The pastures have been selected to cover the most typical and used
natural pastures in the flat and semi-mountainous part of the region. Dry matter, Crude Protein and
Crude Fiber were determined for each sample. The yield of green and dry mass (kg/ha), as well as
the botanical composition, was calculated. The average content of Dry Matter during the study
period ranges from 26.420% (P 8-Pleven) to 32.815% (P 7-Odarne). The yield of dry mass is from
38.767 kg/dca (P 2; Slavshtitsa) to 104.156 kg/dca (P 5; Lukovit). The highest yield of dry mass
is observed in natural meadows and pastures in P 5 (Lukovit) 104.156 kg/dka, followed by P 6
(Katerica) 93,030 kg/dka and P 4 (Hlevene) 92.302 kg/dka. The P 2 pasture in Slavshtitsa stands
out with the lowest average dry mass yield (38.767 kg/dka). The relative share of cereals in natural
pastures is higher and varies between 60.20 and 77.50%, or an average of 68.20%. The share of
legumes ranges from 0.750 to 15.50% or an average of 6.39%.

Keywords: natural pastures, nutritional value, yield and structure of pastures
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UTILIZATION OF FRUIT PROCESSING WASTE FOR FEEDLOT BEEF
CATTLE DIETS

Dang Hoang Lam, Nguyen Thi Ha Phuong, Cao Van

Hung Vuong University, Viet Tri, Phu Tho, Viet Nam

Abstract

This article aims to evaluate the possibility of using by-products from the banana and pineapple
processing industry as feed for feedlot ruminants farming, looking at the yield potential and
nutritional value for ruminants.

Bananas and pineapples are important fruit trees in our country's export crop structure. The amount
of by-products from these two crops is very large and has good nutritional value, and can be used
in the diet of intensively raised ruminants. Replacing part of the ruminant diet with these by-
products increases livestock efficiency and reduces production costs. Research into the processing
and use of these by-products on a large scale can be applied in concentrated beef and dairy cattle
farming models in our country to increase the competitiveness of the ruminant livestock industry.

Key words: diets, utilization, fruit, beef, cattle

Introduction

Changing production methods from small-scale farming to large-scale concentrated farm farming
is becoming an urgent requirement for transformation in our country's livestock industry. In
particular, ruminant livestock farming is also gradually shifting to a commodity production method
with a scale of thousands to tens of thousands of animals per farm. This requires a huge amount of
food to be supplied to farms every day, especially roughage. Intensive ruminant farms need to
diversify the roughage sources by producing the roughage by themselves and purchasing from
suppliers outside the farm. However, the yield and quality of roughage depends on the season, soil
and harvesting time of each different geographical area.

Fruit production for export is gradually becoming an important sector in Vietnam's economic
structure in general and the agricultural sector in particular. Production and processing of fruit for
export also generates a large amount of by-products. These by-products have good nutritional
value and have been proven by many studies to have the ability to be used as feed for ruminants.
However, processing and preserving these by-products on a large scale to create goods to supply
to concentrated ruminant farms is a big challenge, related to their nutritional value. nutrition,
livestock efficiency, processing and preservation processes, logistics

This article aims to evaluate the possibility of using by-products from the banana and pineapple
processing industry as feed for feedlot ruminants farming, looking at the yield potential and
nutritional value for ruminants.

By-products processed from banana

In 2022, Vietnam will have about 154,000 hectares of banana-growing land, reaching a yield of
2.2 million tons of bananas per year. In 2022, banana exports will reach 310.6 million USD,
becoming the fruit with the second-largest export value in the country. The banana industry
produces a large amount of by-products including banana stems, leaves and residue banana fruits.
The amount of bananas fruit discarded from the preliminary processing accounts for 20-40% of
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the total banana yield (Kramer 2014). Banana leaves and banana fruits have suitable nutritional
value for many livestock species and have been researched to be used as food for ruminants.
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Figure 1. Scheme of production of waste-loss from the banana processing.

(Alzate Acevedo et al. 2021)

Banana leaves contain about 85% water and 10-17% DM protein. Banana stems contain mostly
water (92-95%) and very little protein (3-4.5% DM). High fiber content, NDF in the range of 50-
70% DM and ADF around 30-40% DM (Feedipedia, 2011). Banana leaves contain a large amount

of total polyphenols (up to 8% DM), mainly in the leaves, but very little condense tannin.

Table 1: Chemical composition of banana part (Kramer 2014)

Chemical composition Sterms Leaves Green fruit
Dry matter, % fresh matter 97 21.6 18.0
Organic matter, % DM 83.6 85.2 94.4
Crude protein, % DM 2.6 10.4 53

Crude fat, % DM 5.9 - -

NDF, % DM 56.7 61.3 28.3

ADF, % DM 42.7 34.9 5.5

Lignin, % DM 7.2 12.4 2.2

Ash, % DM 16.4 10.8 -

Banana leaves are a useful source of roughage in many tropical countries. In particular, it can be
used as emergency feed in case of drought or feed shortage. Stems and leaves can be fed separately
or mixed together. They can be fed fresh or dried in the sun, and chopped. Banana stems are easily
fermented if chopped and mixed with a fermentable carbohydrate source such as molasses or rice
bran. The silage is good quality. Banana leaves alone can not meet the animal's requirements and

must be supplemented with nitrogen and energy, or as part of a diet containing other feeds and
fodder
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Bananas fruit contain large amounts of non-structural carbohydrates, mainly starch and sugar (85-
93% DM). In green bananas, starch accounts for 65-75% of the DM. Bananas have a low crude
protein (3% DM) and mineral (2-4% DM) content. Bananas contain a significant amount of tannin,
which can affect the ability of animals to absorb food and digest food.

Digestive capacity and rumen decomposition capacity

There are significant differences in decomposition and digestibility between banana leaves and
stems. Unlike other plants, the digestibility of the stem is higher (75%) than that of the leaves
(65%) and the apparent digestibility of OM and DM is similar. The reason is believed to be due to
the hardening of banana stems due to water retention in the cells, not due to the presence of high
levels of lignin in the cell walls. The leaves' high tannin content may also explain their lower
digestibility.

Table 2: Chemical composition of banana for ruminant

Nutrition composition Leaves Fruit Peel
Digestive organic matter ratio, % 74 82 69,3
Digestive energy ratio, % 70,4 77,8 -
TDN for ruminant, MJ/kg DM 12,4 13,3 9.1
Digestive energy for ruminant, MJ/kg DM 9,9 11,3 -
Digestive nitrogen ratio, % 54,7 85 22

Bananas are considered a good source of energy for ruminants. The net energy value of a banana
is equivalent to that of a barley grain. However, because bananas are poor in protein, minerals and
fiber, it is necessary to combine the diet with protein-rich roughage foods or other protein-

Table 3: Effects of ensilage to the nutrition composition of banana leaves
(Wang et al. 2016)

Nutrition composition Fresh leaves Ensilage leaves
(after 60 days)
Dry matter, % fresh matter 9,77 9,25
Water soluble carbohydrate, % DM 7,8 1,68
Crude protein, % DM 2,8 5,25
NDF, % DM 35,3 51,4
ADF, % DM 16,4 15,7
Total tanin, % DM 0,22 0,28
Condense tanin, % DM 0,18 0,17
pH 3,99
NH3-N, % total N 14,5
Lactic acid, % DM 4.4
Acetic acid, % DM 1,1
Propionic acid, % DM 0,08
Butyric acid, % DM 0,04

rich food sources. Ensuring banana leaves is often used to preserve and increase the palatability of
banana leaves.
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Feed intake

Dry matter intake for banana stems is very low (13 g DM/day/kg body weight for Zebu cattle, 6.6
g/head/day for goats), possibly due to high humidity and their low protein content. The amount of
DM for leaves was higher (23 g DM/day/kg body weight in Zebu cattle, 13.6 g/day/kg in goats,
20 g DM/day/kg in sheep).

Use in cattle diets

There have been many conclusive experiments on the positive effects of banana leaves when
supplemented or used in a complete diet.

In beef diets, supplementing banana leaf powder up to 40% in forage diets increased weight gain
and feed efficiency of Zebu cows and sheep (Garcia et al., 1973 ).

In growing calves, a 40:60 mixture of plantain stalks and corn silage reduced feed costs and
increased digestibility, but DM intake and body weight decreased ( Dormond et al., 2001 ). In the
Seychelles, young Jersey cows fed chopped banana leaves and banana stems supplemented with
urea/molasses and leucaena leaves had a growth rate of 0.4 kg/day (Preston et al., 1987). Weight
gain of 0.5 to 0.7 kg/day was obtained in steers fed banana tops supplemented with molasses and
urea (Rowe et al., 1978). In Zanzibar, banana forage can provide maintenance rations during the
dry season and reasonable growth in barnyard animals when combined with other feeds ( Reynolds
etal., 1983 ).

Beef cattle have the ability to use diets containing 50-75% banana DM. Feeding 15kg of green
bananas/day to grazing cows increases weight gain by 50% (0.4 -0.5 kg/day to 0.6-0.7 kg/day).
Bananas increase weight gain in beef cattle but reduce feed costs in cows.

s
Molasses/urea
hd and minerals
2
- 3 ~
5
%
§ 2k Banana leaves
=
1
Sugar cane
0

S S
0 2.5 4.0 5.5
Leve! of bamana leaves, % of animal 1iveweight

Figure 2: Effects of banana leaves ratio in diet to feed intake of Zebu cattle (Preston va Leng,
1987)
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Dairy cow

Fresh banana leaves can be included at up to 15% (dietary DM) in the diet of milking cows without
significantly changing milk yield, although yield and milk digestibility decrease when banana
leaves increased in the diet ( EI-Ghani, 1999 ).

Ensuring banana leaves with other ingredients can be a valuable strategy. Banana leaf tops and
wheat straw (75:25) incubated with molasses and urea can replace 50% of green maize in the diet
of Red Sindhi cows without changing milk yield ( Baloch et al., 1988 ). Banana leaf tops
composted with broiler manure (40:60) and molasses or whey powder can be fed at 15% (DM of
the diet) in the diet of lactating buffaloes and are well tolerated without adverse effects. bad for
milk yield ( Khattab et al., 2000 ).

Bananas can replace energy-providing ingredients in the diet of dairy cows. Bananas can replace
50% of grains in the diet of young cows.

By-products from pineapple processing

Vietnam is the country with the 10th highest pineapple production in the world in terms
of the country's total pineapple growing area of about 34,642 hectares and output of 555,047 tons
(FAO, 2016). The proportion of by-products from pineapple juice accounts for 65% of the total
fruit yield (Gowda et al. 2015). Pineapple by-products have high moisture content (90%), rich in
soluble carbohydrates (20-30% DM) mainly simple sugars, including sucrose, fructose and
glucose (Heuzé et al. 2015). Pineapple residue is mainly used fresh or as silage in ruminant diets
due to its short storage time (Gowda et al. 2015, Heuzé et al. 2015). Using silage by-products from
pineapple increases feed intake, feed efficiency and weight gain of beef cattle (Mui 2004, Suksathit
etal. 2011).

Pineapple
Processing
Product By-Products
Flesh Crown Stem Peel Core
30-65 % 2.7-59 % 2468% 29-42 % 9.4-20 %

Figure 3: Main products produce from pineapple processing
(Polania et al. 2022)
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Table 4. Nutrition composition of fermented pineapple waste (PAW)

(Sukri et al. 2023)

Nutition compostion Fresh PAW Fermented PAW
Am d9, % fresh matter 91.35 72.49

Crude protein, % DM 10 0.91

Crude fiber, % DM 0.6 -

Crude fat, % DM 0.64 12.88

Soluble solid, % DM 10.2 27.51

Sugar loss ratio, % 8.2 5

Sugar remain ratio, % 8.8 1.7

Total sugar, % 10. -

Ascobic acid, % 26.5 -

Using silaged pineapple by-products in TMR diets for beef cattle increases feed efficiency and
weight gain of cows (Suksathit et al. 2011). Using pineapple by-products can increase the quality
of fermented TMR diets (Nguyen Thi Ha Phuong et al., 2021). Replacing 10% of corn stalks with
pineapple by-products does not affect the nutritional value of the TMR diet. Using pineapple by-
products quickly reduces pH and limits mold growth during fermentation of TMR diets. Using
10% dry matter by-products from pineapple does not affect the intake and digestibility of dry
matter and total organic matter but increases the ability to absorb protein, digestibility of protein
and the ability to increase weight of goat. High soluble sugar content in pineapple by-products can
change the fermentation behavior of FTMR diets during storage, indirectly changing the

nutritional value of the diet.

pH

——KPPC —e—=KPTN

14 21 60

Thoi gian bado quan

90

Figure 4 Effects of supplement pineapple waste on pH of fermented TMR diet

KPDC: TMR diet including whole corn crop, rice straw, corn grain powder, soybean meal; KPTN was replace 10%

DM of pineapple peel to whole corn fodder in KPDC. Nguyen Thi Ha Phuong et al (2011)
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In ruminant livestock farming, pineapple by-products (pineapple peel, pineapple pulp, pineapple
stem and leaves) are used as a source of roughage in the diet. Using pineapple by-products tends
to increase animal productivity and reduce production costs. Using pineapple by-products in dairy
cows' diets increases milk production and milk quality. Silage of pineapple by-products increases
the digestibility of the diet compared to grass silage. Furthermore, pineapple byproducts contain
the enzyme bromelain, which has anti-inflammatory and antioxidant effects. Therefore, using
pineapple by-products in the diet helps improve animal health. Using 30% dietary DM from
pineapple peel increases albumin and blood Mg of dairy cows, but reduces blood urea,
triglycerides, nonesterified fatty acids. acidss and ATS (Sukri et al. 2023). Pineapple by-products
increase immune response in ruminants. Using pineapple by-products reduces soma cells and
increases the number of white blood cells and macrophages in dairy cows.

Table 5: Effects of supply pineapple waste (PAW) on the growth performance of cattle (Sukri et
al. 2023)

. . Application | ADG
Ruminant | PAW Ration use duration Control Treatment
Cross
Brahman x
Thaid Pineapple
native 90 days 0,38 kg/head/day | 0,55 kg/head/day
peel
cattle
(18 months
old)
Cross HF x
Thaid Ensilage
nauve ;eeaevle(ss o 6months | 0,0 kg/head/day | 1.0 kg/head/day
(18 month | in DM)
old)
HF heifer Utilize as
(18 Stems and | main forage .
months) leaves (4,5.6,7 l%g 210 days Non - significant
DM/ngay)
Beef cattle | Silage
0
f;:zne’s and %i/[/(l){DM M| 6 week 12.67 kg/6 weeks | 15.01 kg/6 weeks
peel

Conclusion

Bananas and pineapples are important fruit trees in our country's export crop structure. The amount
of by-products from these two crops is very large and has good nutritional value, and can be used
in the diet of intensively raised ruminants. Replacing part of the ruminant diet with these by-
products increases livestock efficiency and reduces production costs. Research into the processing
and use of these by-products on a large scale can be applied in concentrated beef and dairy cattle
farming models in our country to increase the competitiveness of the ruminant livestock industry.
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Abstract

Production of Fusarium mycotoxins is an important problem of grain samples including barley
and wheat in most producing areas worldwide. The study describes a new barley testing
methodology based on various concentrations of artificially inoculated healthy and damaged
seeds to assess the potential of passed mycotoxins. Eight variants presented in this survey were
carry out in three repetitions (pots). Fumonisin levels were monitored before and after
artificially inoculated barley grains by ELISA method. In order to determine the resistance of
barley, the investigated grains were inoculated with spike solution of different concentrations
including 0.666, 2 and 6 mg/l fumonisin. In the damaged samples inoculated with the highest
concentration was detected the fumonisin’s molecules to passed in low quantity. After
overwintering in the same samples the presence of fumonisins was detected of very low
concentration of 0.347 mg/kg. This evaluation provide important information about the
resistance of barly grains considering different levels of fumonisin contamination. The results
show that in seeds contaminated with a concentration of 6 mg/1 or higher, there is a possibility
that the mycotoxin can pass into the seeds and even infect the crop after wintering.

Key words: barley, crop, fumonisin, grains, mycotoxins

Introduction

Fusarium mycotoxins are fungus metabolites produced by different Fusarium spp. on the
harvested small-grain cereals and straw which in high concentrations represent a risk to human
and animal health. Although Fusarium species may cause infections in humans and animals, they
are mainly soil-born pathogens affecting plants and causing devastating crop disease and yield loss
in some key crops such as barley, wheat, maize, cotton, bananas, etc. Fusarium is one of the largest
genus filamentous fungi, represented by more than a thousand species with a number of
continuously emerging new races and isolates. A complex of toxigenic and nontoxigenic Fusarium
species has been isolated from cereals (wheat, barley, and oat) with symptoms of Fusarium head
blight (FHB), a major disease of small-grain cereals (grains) that reduces seed quality and yield
(Pestka, 2010; Zinedine et al., 2007).

The influence of climatic conditions on the accumulation of mycotoxins most probably is an
indirect factor, influencing primarily fungal growth (Popovski and Celar, 2013). However,
diseasedevelopment depends on the substrate, Fusarium species present and individual metabolite
since every species of Fusarium head blight (FHB) complex have different environmental
demands. Mycotoxins produced by Fusarium species pose a threat to both, animal and human
health. One of the most abundant mycotoxins and therefore most frequently contaminating grains
and food products is fumonisin (Mielniczuk et al., 2020). Fumonisins are a group of 15
structurally related mycotoxins, and three of them (FB1, FB2 and FB3) can cause serious health
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problems in animals such as equine leukoencephalomalacia in horses, pulmonary edema in swine,
or kidney cancer in rats or mice (Riley, R. T. and A. H. Merrill, 2019).

Knowledge about the most influencing cultivation measures such as crop rotation, choice of the
variety and tillage is important to reduce the risk of a Fusarium infection in barley and was
assessed during the recent years (Schoneberg et al. 2016). In addition, data about the most
susceptible growth stages and favourable climatic conditions, which were shown to affect the
infection with Fussarium spp., are necessary to predict the occurrence in a particular field (Cowger
et al. 2009; Brustolin et al. 2013).

Considering the findings of harmful mycotoxin effects on human and animal health, the aim
of this study was to estimate the effect of different concentrations of fumonisins in artificially
inoculated barley during overwintering.

Materials and methods
Plant material and soil trials

The study was conducted in vegetative season 2022/2023 at location Kostinbrod, Bulgaria.
The soil type used for the vessel experiment is alluvial. An agrochemical analysis was carried out,
which includes: pH, total mineral nitrogen - according to Bremner and Kinei's model, phosphorus
and potassium - according to P. Ivanov's method, humus - according to Tyurin's method,
mechanical composition - according to the pyrophosphate method, determination of the number
of microorganisms from main groups (bacteria, microscopic fungi, actinomycetes and cellulose-
decomposing microorganisms) - by the method of decimal dilutions.

Micotoxin analysis

Barley, before being sown in a vessel experiment, was examined for the presence of
fumonisins. Samples analyses: 5 g of ground samples were mixed and processed using 70%
methanol (Valerus Ltd, Bulgaria) as solvent for extraction. The filtered (Whatman No 1, Merck)
samples were screened by the Enzyme-Linked Immunosorbent Assay (ELISA) method. A
commerccial kit (R-Biopharm, Germany) was used and the samples were prepared according to
the instructions of the manufacturer. The measurement was made at 450 nm. The values calculated
for the standards were entered into the Ridawin program, Computer Systems (ELx800 Universal
Microplate Reader, BIOTEK® Instruments, Inc., USA).

Chemical analysis of the barley samples was also performed.

Inoculation Procedure

Healthy and mechanically damaged barley seeds variety "Veslets" were used in this survey.
The samples intended for the vessel experiment were artificially inoculated with fumonisin
by spiking with different concentrations of 0.666, 2 and 6 mg/l and stayed in spiking solution
overnight.

Scheme of the experiment:

. Control — healthy seeds untreated with fumonisin

. Healthy seeds treated with fumonisin at concentration of 0.660 mg/1

. Healthy seeds treated with fumonisin at concentration of 2 mg/1

. Healthy seeds treated with fumonisin at concentration 6 mg/1

. Mechanically damaged seeds not treated with fumonisin

. Mechanically damaged seeds treated with fumonisin at concentration of 0.660 mg/1

. Mechanically damaged seeds treated with fumonisin at concentration of 2 mg/1

. Mechanically damaged seeds treated with fumonisin at concentration of 6 mg/1

0N DN K WN —
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Eight variants were presented in three repetitions (pots). Three grains of barley are sown in
each pot.

Results and Discussion

The presence of fumonisins in the investigated barley samples was analyzed by ELISA method.
Healthy and mechanically damaged grains were artificially infected with various concentrations
of fumonisin - 0.666, 2 and 6 mg/l and after sown in eight pots. With this survey for first time we
evaluated how much quantity of the spiked mycotoxin is passed and contaminated the grains and
what is the result after overwintering concerning the crop. The results showed that in the both types
of treated samples, grains inoculation had no or little effect on germination and crop. This was

especially observed in the damaged seeds infected with the highest concentration of 6 mg/1, figure
1.

a)
Figure 1. a) Germination of the control and artificially inoculated damaged barley grains with 6
mg/l fumonisin; b) crop of the damaged grains inoculated with 6 mg/l fumonisin

It should be noted that only at this concentration was detected the presence of fumonisin in seeds
measured after spiking procedure. Probably this contamination influenced on the germination and
the growth of the grains.

Similar results were found by Koch et al. (2020) where they inoculated maize kernels and found
no or only a small effect on plant stand.

Continuing with the evaluation of the spiked mycotoxin after overwintering the detected value in
the crop was 0.347 mg/kg. It has to be mentioned that this result was found in the mechanically
damaged seeds, initially inoculated with 6 mg/l fumonisin. On the other hand the germination was
also influenced in mechanically damaged barley grains artificially contaminated with lower
concentration of 2 mg/l fumonisin. Probably this concentration also has an effect on the
germination and plant growth. So, we found that various concentrations have different influence
on the germination during overwintering, table 1.

The results show that for the concentration of 0.666 mg/l the damaged barley grains show
resistance. Compare with artificially infected with Fusarium fungi wheat samples in a study
performed by Sunic et al. (2021) where they found the geneticresistance considering mycotoxin
accumulation in epidemic conditions. The FHB evaluations provide important information
about the genetic resistance of wheat varieties, as well as risk assessment considering
mycotoxin accumulation in epidemic conditions.
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Table 1. Germination (%) in healthy and damaged barley grains inoculated by different

concentrations of fumonisin

Kind of samples Autumn Spring
Number | % Number | %
of plants | germination | of plants | germination

Healthy (not contaminated) control
8 0.89 8 100

H-0.666 mg/l 9 100 8 89

H-2 mg/1 9 100 9 100

H- 6 mg/I 9 100 9 100

D (not contaminated) 8 0.89 8 100

D- 0.666 mg/1 9 100 9 100

D-2 mg/l 8 0.89 7 88

D-6 mg/1 9 100 7 78

It has to be mentioned that the lowest percentage during the spring germination was observed of
overwintering plants in the variant with damaged seeds inoculated with 6 mg/l fumonisin. Better
was the situation concerning overwintering with damaged seeds at a concentration of 2 mg/l and
for the variant with healthy seeds treated with 0.666 mg/I. In the other variants, 100% of the plants
overwintered. Obviously there are other factors which influenced on the overwintering. Actually
a tendency was found for artificially contaminated damaged seeds to have poorer germination than

healthy seeds, figure 2.

%
100

98 A
96 -
94 -
92 A
90 A
88 1

86 T
germination

overwintered

B H-healthy
B D-damaged

Figure 2. Germination and overwintering (%) of healthy and damaged seeds

From the data presented in table 2, it can be seen that there is some relationship between the
concentration of spike solution and the germination of the plants afterwards. The highest mean
brotherhood was found in the control variant (whole seeds not treated with fumonisin). The lowest
brotherhood was recorded in the variants with damaged seeds at the two higher concentrations at
2 mg/l and 6 mg/I respectively (variants 7 and 8).
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Table 2. Dependence between different concentrations of fumonisin and brotherhood

Kind of samples Spring
Number of | Number of | Mean Number of ears
plants brotherhood brotherhood
Healthy (not
contaminated) control | 8 17 12.5 9
H-0.666 mg/1 8 14 11 12
H-2 mg/I 9 14 11.5 14
H- 6 mg/I 9 13 11 12
Damaged (not | 8 9 8.5 9
contaminated)
D- 0.666 mg/I 9 13 11 10
D-2 mg/I 7 9 8 9
D-6 mg/I 7 9 8 9

It should be noted that an even more marked difference between the two types of seeds (whole and damaged) is
observed in their ability to overwinter.

Conclusions

Considering the findings of harmful mycotoxin effects on human and animal health, the aim of
this study was to estimate the effect on different mycotoxin levels in artificially inoculated barley
used for sowing. It is of great importance to investigate the toxicity, as well as consequently
regulate maximal allowed concentration for specific feed. Furthermore, possible synergistic
effects between certain metabolites need to be investigated more closely as they could interact
together thus giving total toxicity.

With this survey we determined at what concentration the presence of fumonisins in the seeds
could directly affect their germination and the ability of plants to overwinter. Various
concentrations influenced in different way on plant germination. The inoculated mechanically
damaged seeds show low germination and as well as low possibility for overwintering. It is very
important for farmers to know that the seeds contaminated with fumonisin at a concentration of 6
mg/l or higher should not be used for sowing because of economic losses.
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Abstract

In recent years, the number of Chukar partridge (Alectoris chukar) has been decreasing in the
geography of Tiirkiye. In this study, some behavioral characteristics of Chukar partridge
produced for game birds or release in semi-open systems were investigated. The Chukar
partridge, which originates from Central Asia, is a wild bird in the family Phasinidae of the order
Galliformes. In the animal kingdom, communication can generally be seen in the form of voice,
body language, flapping wings, dance movements, differentiation in walking, or touching and
smelling. As birds and other poultry, the different forms of sound produced by partridges appear
to have different meanings as a means of communication. These include alarming, social contact,
dominance, and sexual appeals. It has been observed that chukar partridges have purposes such
as danger and warning signs, social status, loyalty to the group, hunger, need for feed and water,
call for food and water, signs of anxiety and distress, courtship, and threat, as in other domestic
or wild animals. As in chickens, the male initiates the sexual movement in chukar partridges. The
unique courtship behavior of male partridges in influencing the female and finding a sexual
response is the flapping or waltz movement. Female partridges may respond to courtship
behavior by being positive, negative, or apathetic. During the first-time access to water and food
for the partridges reared in the cage, the dominant male of the herd makes a vocal call to the
group for food and water. The partridges responded to this call in a hierarchical order; it has been
observed that if there are individuals who do not comply with the hierarchical order in access to
feed or water, the dominant male is forced by pecking to retreat by warning the partridge that
does not comply with the rule. In the study, it was concluded that the social behaviors of the
chukar partridges occur in a hierarchical order.

Key words: Chukar partridge, hierarchical order, social behavior

Introduction

Animal behavior and welfare issues have attracted great attention in recent years. According to
Article 13 of the Treaty on the Functioning of the European Union in the Treaty of Amsterdam
signed by the European Union countries in 1997 (Anonymous, 2023); Animals are considered
“sentient beings”. In the European Union, many legal regulations are made to improve animal
welfare in various areas. There has been progress in this regard in Turkey in recent years.
Providing care and feeding conditions suitable for the welfare of the animal is only possible by
knowing the species-specific behavioral models. The branch of science that studies animal
behavior in detail, causally and functionally, is called 'ethology'. Behavior may be a simple
nervous event (reflex) in the form of a distinct and involuntary response to a single stimulus; It
also includes all kinds of more complex activities such as locomotion, grooming, grooming,
reproduction, care for offspring, social activities and communication. Since primitive times,
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human beings have begun to observe animal behavior in order to survive and hunt against wild
animals. Although the animal figures on the wall paintings, which are the oldest documents in
history, stand out as the first visual information about animal behavior, systematic observations
and ideas about animal behavior were first put forward by Aristotle (384-322 BC).

Although animal welfare has become an important premise in poultry, little attention has been
paid to the effects of present-day rearing methods on the welfare of game birds, species released
for hunting and re-establishment purposes (Prieto et al,, 2012). Knowing the important behavioral
characteristics of farm animals provides great convenience to producers in their care practices.
The production technique of each animal species raised on the farm varies depending on the
environmental conditions of the animal and the differences are directly reflected in the animal's
behavior. As with other animals, successful breeding work can only be carried out if practices
such as care, feeding, housing, breeding and selection for poultry are compatible with animal
behavior models. Since the breeding of the partridge has gained importance in Turkey and it's
comes important to understand the social behavioral characteristics of partridges in both breeding
and adaptation to nature.

Establishing hierarchical order in poultry flocks is an important behavioral feature. In grouse
partridges, the hierarchical behavioral pattern occurs among individuals within the flocks that
have reached sexual maturity and is established within the colony over time (Akbay, 1980).
During this period, behaviors such as fighting, feather plucking, and pecking of the head and tail
area are observed among the partridges, and the fights end when order is established. The most
important hierarchical order behavior in partridges, as in other poultry species, is that male
partridges are dominant over females, and that male and female individuals comply with the
hierarchical order and superiority order within the colony when entering and exiting feed, water
and nest boxes.

Some practices are needed to establish hierarchical order within the partridge colony. Because if
female partridges are added to male cages before a certain hierarchy is established among male
partridges, or if males join cages containing females, chaos and conflict occur in the cages,
causing cages to turn into battlefields and causing fights with pecking and wounding leading to
death. Injuries can be fatal, such as peeling of the scalp in the head and neck area, and deaths
occur as a result of deep wounds and blood loss (Baser and Akbulut, 2016). A similar behavior occurs
when a foreign male or female is introduced into a cage colony containing 30-40 partridges or is
accidentally released into the cage, and it usually results in the death of the foreign individual
(Baser and Akbulut, 2016). This behavior towards the foreign individual was probably interpreted
as resulting from the competitive instinct of not sharing what they have in their own area,
especially food resources.

Although each animal species has its own behavioral patterns, the behavioral patterns of some
species are better understood and learned due to their economic importance. In this study, among
the Chukar partridges: such as establishing social order and hierarchycompetition and
cannibalism, sexual behavior, social communication, feed and water access behavior, mother-
offspring relationships, voice-behavior features are discussed.

Material and Methods

The experiments were carried out during the reproductive season of April to July 2021. Birds
were housed in a Bahri Dagdas International Agricultural Research Institute "Poultry Research
and Application Center — Konya - Tiirkiye". Cages, measuring stand on 70 cm legs, are 6 m long,
1.2 m wide and 1.5 m high, and their roofs are half open and the other half closed. The cage
batteries mounted side by side in an adjacent arrangement. Individually, each cage compartment
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is a standard 8 m?. The cages are open-air breeding partridge cages, open to external climatic
conditions 365 days a week, with controlled feed, water and lighting automation. In the research,
a total of 480 partridges were studied in 10 pens, 48 in each pen (36 females and 12 males), at 32
weeks of age, with a 1/3 ratio of male and female mixed. All birds were approximately thirty-
two weeks old, and were in their first reproductive season. All animals were fed ad libitum on a
daily basis, with a layer feed, based on corn and soybean. Water was also supplied ad libitum.
Total 16 hours light period was used. This study was conducted by reviewing the literature on
poultry and partridges, and evaluations were made based on video and photographic images of
breeding partridges behavior by personal observation records taken at 15-day intervals and
between 32—40-week-old in the semi-open cages described above.

Some behaviors of partridges

Hierarchical order-establishing behavior

There are some steps that the breeder must follow to ensure hierarchical order in partridge cages
housed in groups. In the first stage, before the Henna partridges reach the adult stage, they are
separated into male and female and placed in separate cages in groups. In the second step, the
number of male and female individuals that will form the breeding herd in the new season is
determined according to the cage size and the number of females. A ratio of 1 male to 3 females
is commonly preferred for breeding partridges. Because, as a result of the studies, this ratio is
preferred for sufficient mating of individuals in the herd and fertility. Care should be taken to
maintain the hierarchical order in the herd and to provide a suitable mating environment. At the
beginning of the breeding season, male partridges are placed in breeding cages before females.
Thus, male partridges placed in the breeding environment are allowed to establish a hierarchical
order among themselves in the cage for approximately 8-10 days. In the new hierarchical order,
male partridges are ready to prioritize their relationships with female partridges to be placed in
the cage. At this stage, the female partridges are placed in the male cages and the fusion begins
to settle in a hierarchical order. The hierarchical order determines the priority order in leadership
within the herd, utilization of feed and water, and mating with females.

Competition and Cannibalism Behaviors

Poultry individuals can injure each other and even feed on each other's blood and tissues as a
result of fights that start with pecking in a competitive environment. Cannibalism is more
common when birds in floor systems lay their eggs on the floor in crowded areas. Birds have
damaged feathers, and egg production usually drops. Increased incidence of prolapse is observed
in flocks that vent peck. Cannibalism can also result in higher than normal mortality
(Anonymous, 2023b). Cannibalism in wild animals is seen as a form of individual behavior rather
than a herd characteristic. In some cases, cannibalism, like an infectious disease, causes animals
to imitate each other's behavior, starting from an individual and quickly spreading to the entire
herd. After a while, it starts with unrest among the partridges in the cage and causes economic
losses such as decrease in egg production and death. In recent years, researchers who have
focused on the similarity of pecking behavior and feeding behavior have suggested that the low
protein level in feeds triggers this behavior. However, some experts have reported that the main
reason that drives poultry to cannibalism is the inadequacies arising from the shelter system and
the reactive result that arises from the inequality of opportunity that prevents the animal from
accessing feed and water. A possible reason for cannibalism is the pecking instinct, which goes
so far as to harm each other. Because in today's intensive breeding conditions, instead of poultry

80


tlpop
Typewriter
80


COopuuk ot Hayunara koH(epeHIHs ¢ MeXIyHApOAHO ydacTue ,,)KUBOTHOBBAHATA HAyKa — IPEIU3BUKATEIICTBA U HHOBALIUK,
1 — 3 HoemBpu 2023, Codus
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

wandering around, scratching the ground with their beaks, searching for food, finding it and
eating it, they find feed and water ready in front of them, and therefore their pecking needs cannot
be met. According to our observation results, the fact that almost no cannibalism has been seen
in large cage systems (6x3x2 m) confirms this thesis. The first thing that draws attention under
current conditions is that the large wheat stalks laid in the nesting boxes have to be replaced with
new and clean stalks every 4-5 days. Because the large wheat stalks laid in the nesting boxes are
pecked by the partridges within 4-5 days and are crushed into hay and most of them are thrown
out of the cage. This led to the conclusion that wheat straw bedding placed in the nesting boxes
functions as a pecking and scratching material for partridges and has a positive effect on
cannibalism-type behaviors. The second issue is that the side compartments of the cages are made
of galvanized sheet material, and partridges peck at these compartments at different times and
periods during the day. This behavior has been evaluated as a reflection of the partridges'
instinctive desire to satisfy their pecking needs.

Social communication behaviors

As with birds and poultry, different vocal patterns are thought to have different meanings among
partridges. These can be grouped under different names: alarming, social contact, dominance and
sexual calls.

Partridges are a type of bird that generally walks low on the ground as if running or prefers to fly
close to the ground. It has been reported that partridges in nature warn the partridges in their
group by making a distinctive, up-and-down alarm sound that gives a feeling of fear and alarm
in the face of a hunter, bird of prey or a sudden wild animal attack (Stokes, 1961). When
partridges housed in large cages sense danger, they usually flee in the opposite direction of the
sound or movement, close to the ground, or take short-distance flights. For example, when the
noise of an airplane or a bird of prey is heard, partridges exhibit a similar behavior by making a
shorter, reactive sound. 2-3 month old partridges raised in cages also react with sudden
movements and sounds in a fearful manner when faced with people or other beings approaching
them from outside. However, as partridges get older, they react more calmly instead of reacting
suddenly while in the cage. While disturbing sounds cause stress and serious productivity losses
in parent partridges housed in outdoor environments prone to noise, this situation is not observed
in partridges that do not feel the effect of sound indoors (Baser and Akbulut, 2016). In a study
we conducted, it was determined that the mother partridges housed in cages completely open to
external influences were affected by the sounds of the gas magneto, glowing device used to
protect the field crops from birds, and their egg production decreased by 20-30%. It returned to
normal levels 2-3 days after the device was removed and the sound stopped; However, in the 2nd
group of partridges, which were closed to external influences by window glass in a closed
building, no negative effects of sound and low productivity were observed.

Communication between partridges

Communication between animals includes sound, body language, wing flapping, dance
movements, differentiation in walking, etc. It manifests itself in forms of touch and smell.
Partridges, like other domestic or wild animals, communicate for purposes such as danger and
warning signs, social status, group loyalty, hunger, need for feed and water, call to feed and water,
signs of anxiety and distress, courtship, threat (intimidation). Sound is an important means of
communication between animals. Animals use sounds among themselves for different purposes.
Inal (2016) grouped animal sounds according to their purposes as follows: a- Feeding sounds:
such as hunger sounds of young birds, sounds of finding food, hunting cries. b- Distress calls:
sounds that indicate the presence or approach of an enemy, such as a signal that danger has passed
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after the predator has moved away. c- Sexual behavior: courtship songs, mate-fighting sounds,
etc. d- Mother-offspring relationships: such as touching or making contact with the mother and
sounds intended to evoke protective behavior. e- Grouping calls: calls to gather and take action
together.

Display and Courtship Behavior

As in animals in general, sexual behavior in partridges includes courtship and mating. Birds or
winged animals are quite remarkable in their courtship movements and have special patterns of
sexual behavior. In partridges, like chickens, sexual movement is generally initiated by the male.

a- Energetic waltz performance of the male: While the female partridge runs away from the front of male, her feet
are flexible, her head is high and body is tense. The male partridge's wings are horizontal to the ground and spread
to the side.

b- Obedience behavior and wing flapping behavior.

c- Male courtship behavior.

d- Mating (the male grabs the female by the neck and her feathers are fluffy)

The male partridge's ability to attract the female and find a sexual response occurs through their
own unique behaviors, and the most obvious courtship behavior is wing flapping or trembling,
dancing or waltzing. Female partridges may respond to courtship behavior by being positive,
negative, or indifferent. A positive response to courtship is in a crouching position, the head is
tilted down, the wings are spread to the side and the body is brought closer to the ground. This
behavior is called crouching or mating invitation. In a negative response, the female walks a few
steps to the side or may run, trying to escape if caught. Rejection of the male by the female may
occur in the form of the female making vocalizations of varying intensity, from low to loud. In a
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positive case, it is a strong warning for the male to mount the female and mate. During mating,
the male partridge's wings spread sideways, grasping the female's feathers on the back of her
neck or her crest, and he moves his feet up and down. The female lays her tail to one side and the
male and female cloacas protrude and enter into mating state. Then the male moves forward, the
female shakes herself in place and can move away in a zigzag (Figure 1). In partridges, sexual
behavior includes courtship and mating. The most distinctive courtship behavior is wing
fluttering or trembling, dancing or waltzing.

Feed and Water Access Behavior

Poultry generally eat grain or concentrated feed by pecking, so feed waste and feed loss in
feedlots is very high. In our observations, among the partridges raised in the cage, when the filled
feeders or waterers are left in the cage, the dominant male generally makes a vocal invitation to
the partridges in the group to eat or drinking by the herd leader (Figure 2). Partridges that respond
to the call cautiously approach the water or feed bowl, with those who have priority in the
hierarchical order coming first. If there are hasty individuals who do not comply with the
hierarchical order in approaching feed or water, dominant partridges (usually males) immediately
warn these partridges by pecking them, forcing them to move aside and approach the water or
food themselves (Baser and Akbulut, 2016).

Figure 2. Hierarchical order in approaching feed or water (Resource: Baser and Akbulut, 2016)

Parent-offspring Communications

Affectionate behavior is found in females among domestic animals. Affection-seeking behavior
is normal for young animals, although it varies between species. While female mother partridges
care for and feed the wild partridge chicks living in nature, the incubators used in today's large-
scale breeding conditions do not allow the female to have instinctive movements such as being
instinctive incubation and taking care of her own offspring and protecting against dangers. While
in nature a female mother partridge can mother offspring hatching from 10-15 eggs, in the
controlled breeding system, they are used commercially to produce more eggs without being
deprived of offspring care (Figure 3).
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Figure 3. Parent-offspring communications (Source: Baser and Akbulut, 2016)

Result

Although each animal species has its own behavioral patterns, the behavioral patterns of some
species are better understood and learned due to their economic importance. As in chickens, the
male partridges initiate the sexual movement. The unique courtship behavior of male partridges
in influencing the female and finding a sexual response is the flapping or waltz movement.
Female partridges may respond to courtship behavior by being positive, negative or apathetic.
During the first-time access to water and food for the partridges reared in the cage, the dominant
male of the herd makes a vocal call to the group for food and water. The partridges responded to
this call in a hierarchical order; it has been observed that if there are individuals who do not
comply with the hierarchical order in access to feed or water, the dominant male is forced by
pecking to retreat by warning the partridge that she does not comply with the rule. In the study,
it was concluded that the social behaviors of the chukar partridges occur in a hierarchical order.
As a result, in this study conducted with Chukar partridges, it was determined that some
behavioral patterns such as establishing social order and hierarchy, competition and cannibalism
behavior, sexual behavior, social communication behaviors and feeding behavior have a very
important effect, as in other poultry species.
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Pe3rome

IlenTa Ha TMpOy4YBaHETO € Jla CE€ YCTAaHOBU BIUSHHUETO Ha OMOJOTMYHO aKTHBHATA J00aBKa OT
KypKyMa 1 YepeH MUIep B ChOTHOIIEHUE 3:1 B pa3nuyHa KOHIEHTPALUs BbPXY PUINKOXUMHUYHUS
Y MAaCTHOKHCEJIMHHUS ChCTaB Ha U3Bapa KpaBe MIISIKO, TIOJy4eHo oT nopoja bearapcko Pogoncko
ropeno. Biaranero Ha koMOMHaLMATa OT KypKymMa M 4YepeH mumep moj (opmara Ha cyxa
cyOcTaHIMs B U3Bapa BOJH 10 AocToBepHO NoHWkaBaHe (P > 0,01) na noOuBa npu u3no3BaHe Ha
0,2 n 0,3% KoHLIeHTpaIys, ABYKPaTHO HapacTBaHe Ha ChABPKAHMETO HAa MAa3HUHM, BapUpaHe B
CHIBPKAHUETO Ha OENTBHK M TIerel, JBYKPAaTHO TIIOHIKAaBaHE HA CBHABPKAHHETO Ha COJL
Hacurenure U noJMHEHACUTEHUTE MAacTHU KHMCEIMHU HamalsBaT 3a CMETKa Ha HapacTBaHE Ha
MOHOHCHACUTCHUTE MAaCTHU KHUCCIIMHU.

Knrouoeu oymu: xpaBu, uepeH nurmep, 100UB, Ma3HUHU, OENTHK, OMOJIOTUYHO aKTUBHA J100aBKa

YBoa

N3Bapara e Bun depmMeHTHpaAT MJICYEH MPOAYKT, HAPUYAHA OIIIE MPSICHO CHPEHE, OCNThYEH WU
OeNTHYHO- MACIIeH MPOIYKT, KOUTO OOMKHOBEHO C€ MPOM3BEXAa OT MIIIKOTO HA BCUYKU BUI0BE
MPESKUBHA JKUBOTHU. TS € TpaJWIHOHEH OBJITapCKH TPOAYKT M € IIMHPOKO 3acThIICHA B
TUETHYHOTO XpaHEHe, MOPa Iy BUCOKOTO ChIbPKaHNE Ha MMBIHOLICHHU OCNTHIU U €CCHIIMATHUTE
aMUHOKHCEIIMHU- MEeTHOHMH U XonuH. Criopen Disanayaka (2019), kauecTBeHaTa nu3Bapa TpsiOBa
Ja IMa TBBpJa U paBHOMEpHA TEKCTypa ¢ MPHUATEH apoMar U TNajKa U TJIaHI[0BAa MOBBPXHOCT.
ChriacHo CTaHAAPTHT 3a U3Bapa OT KpaBe Milsiko T € ¢ pH e 4,5, mazaunu- 5,0% u ChO- 8,5%.
W3BapaTa mposiBsIBa TepaneBTUYHU CBOMCTBA MPU CTOMAITHO-YPEBHH 3a00JSBAaHUS KAaTO 3allek,
muapus, nuzeHtepus (Gandhi and Nambudripad, 1975) u e mone3na 3a MOHMXaBaHE Ha
xonectepoinia B kpbBTa (Mann and Spoerry, 1974). Das and Seth (2017) ycranoBsiBaT cieaHure
(GU3MKOXMMHUYHU TIapaMeTpu Ha o0orareHaTa M3Bapa € KojacTpa: cyxo BemiecTBo -14.12%,
MazHuHu 4.3%, npoteun 3.75%, nakro3a 5.2%, nenen 0.81%, HamaneH CUHEpE3UC U MOBUILIEHA
TBBPJIOCT.

OYHKIIMOHATHUTE XPAaHUTEIHU MPOAYKTH ca Haii-o0eIiaBamiaTa o0IacT B MIIeYHaTa MHAYCTPHUS B
nocineAHoTo Aecetuietus. [IpogykTure oT TO3u BUA OTUYMTAT OalaHCUPAHO XpaHEHE Ha Pa3IMuHu
TPy OT HACEJICHUETO M Ca B ChCTOSHUE J1a 33J0BOJAT (PU3UOIOTUIHUTE HYKIU OT CHEPTUS U
ocHoBHH BemiecTBa (Gorlov et al., 2014; Slozhenkina et al., 2009). IIpu npou3BOACTBOTO Ha
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GyHKUMOHATHN (EPMEHTUPATH MIICYHM MNPOAYKTH C€ H3MOJI3BAT MPOOHMOTULM (CTapTEepHU
MHUKPOOPTaHU3MHU ), TPEOUOTUIIN (JIAKTYJ103a, UHYJIUH, OJUTo(QpyKTO3a, TUeTUIHU GUOpH U Ip.) U
€CTECTBEHH PACTUTEIHH MaTepuaiu (IJI0J0BE, 3eJCHUYLH, CEMEHA M MOJIPABKU), KOUTO ca C
rojsiMa CTOMHOCT, 0cOOeHO Mopaau crenupUIHUTEe CH KOMOMHAIIMK HAa OMOJIOTHYHO aKTUBHU
kommorneHtu (Wong et al.,, 2016; Cerd6 et al., 2017). Kryuchkova et.al. (2020) anamusupar
JUTEpaTypHU JAHHU U YCTAHOBSBAT MPEOMOTHUYHU CBOMCTBA HAa MHYJIMH M KacHC C IMOJIE3HU 3a
3/IpaBETO CBOMCTBA M OOraT XMMHYECKH CHCTaB, KOETO MM IO3BOJISIBA Ja ObJAT CUMTAHH 3a
(GyHKIIMOHATHU XPAHUTEIHU ChCTaBKU ¢ OUdUIOreHHU, UMYHOMOAYIHPAII, aHTHOKCHIAHTHH,
NpeOMOTHYHU U XeMaTONPOTEeKTUBHU CBOWCTBA. MoraT Ja ce M3MOoJi3BaT 3a o0orarsBaHe Ha
MJIEYEH MPOAYKT C Mo- 100pu KauecTBeHU Mokazarenu- nporeuH 0.5%, maszuunu 0.2%,
Beraexuapatu 12.4%, ¢ubdpu 3.4%, nextun 1.0%, nenen 0.5%, oprannyan kucenusu 86.4%.
Kypkymara € MHOTOTOJIUIITHO TPEBUCTO PACTEHUE OT CEMEHCTBO HKUHIKU(DUIOBU C MPOU3XO]
Oxna Munus m Ungonesusi, u3BectHa karo ,,Vuaniicku madpan’. M3mon3Bar ce rpyAKOBUTE
KOPEHHUIIA WU MOA3EMHHUTE CThOIA, KaTO MOIMpPaBKa, TEKCTUIHA 008 M apOMaTeH CTUMYIIAHT B
MenunuHata. B apeBHOCTTa ce € m3moi3Baia kKaro mapdrom um moxanpaska. Kopenumiero e ¢
MUTIEPIUB apOMaT, JIEKO TOPUKB TOI'BJI BKYC U CHJICH OI[BETSBAIl] OPAHKEBO-KbBIT IBAT. Hamupa
HIMPOKO MPUIIOKEHHE B XPAHUTEITHO BKYCOBaTa MPOMHUIILICHOCT, KaTO OIIBETUTEI X apOMATH3aTOP
OT €CTECTBEH MPOU3XOJI- TOPUHIIA, KbPH Ha MPax, CIAJAKUIIN, KUCEIN KPAaCTaBUUKHU, MOANPABEHU
Maciia 3a 3eJIeHYYIH, B SICTUs C puda, sifla, ITHYe MEeCo, OpU3 M CBUHCKO Meco. M3mon3Ba ce B
KO3METHYHAaTa MHIYCTpHUS 3a MOA0OpsBaHE Ha I[BeTa HA TEHa, 3a CallyHH, AHTHUCEINTHUIH,
KO3METHKA U JIp.. XapaKTepu3upa ce C MPOTHBOBB3IAIUTEIHN CBOMCTBA, 00JIEKYaBa CHMIITOMUTE
IpU apTPUT U YpeBHU mpobiemu. M3mon3Ba ce METUIIMHCKHU 32 TPOIBIHKUTEITHO MPUIOKEHUE U
ce mpueMa BhTPEUTHO KaTo cTUMyIanT. KoMOWHaImsITa OT KypKyMa U YepeH MHIep B TOTLIO MIISIKO
ce npenara npu OOJIKU B I'bPJIOTO, KAIITUIIA, HACTUHKA U JPYTH OCTPU PECIUPATOPHU HHPEKIIHH.
Kypkymara cbappka JHUMOPHIHOTO OMOAKTHBHO ChEIWHEHHE KYPKYMHH C aHTHOKCHIAHTHU
cBOiicTBa U npotuBoBB3NanuTENHN cBoricTBa (Hewlings and Kalman, 2017). Idowu-Adebayo et
al (2021a) mpoy4BaT mpoy4uBar BIUSHUETO Ha Ao0aBKaTa OT KypKyMma IPHU BIAraHEeTO i B COEBO
MIISIKO Y HAlMTKa OT XUOMCKYC BBPXY OPraHOJCNTHYHHUTE MOKA3aTeNd M MPUEMIIMBOCTTA M OT
MOTpeOUTEIUTE.

Idowu-Adebayo et al (2021b), ycraHoBsiIBaT XpaHUTEIHATa CTOWHOCT U AHTHOKCHUJAHTHATA
AKTUBHOCT Ha COEBO MJISIKO M HamuTKa Ha 0a3zara Ha XUOHMCKyc ¢ AoOaBka Ha KypkyMma. Idowu-
Adebayo et al (2022), u3cienBar BIUSHUETO Ha J00aBKaTa Ha 11acTa OT KYpKyMa KbM COEBO MIISIKO
chCc U 0e3 TepMUYHAa 00paboTKa, MPU KOETO HapacTBa XpaHUTENHA U XUMHUYECKa CTOMHOCT Ha
BCUYKH BapHaHTH U OTYUTAT IIOBUIIIABaHE HA TIPOTEHUHHU, Kelsi30, HUHK, TPC (0010 chabpkanue
Ha (peHOJIN) U AaHTHOKCHJIAHTHA aKTUBHOCT.

IlenTa Ha MpOy4YBaHETO € Jla CE€ YCTAaHOBU BIUSHHUETO HAa OMOJOTMYHO aKTHBHATa J00aBKa OT
KypKyMa U YepeH IuIep B CboTHOIIEeHUE 3:1 B pa3nuyHa KOHIEHTpalus BbpXY GU3NKOXUMUYHUSA
¥ MAaCTHOKHCEIIMHHHS ChCTaB Ha M3Bapa KpaBe MIIKO, MTOJTy4eHO OT mopoaa brirapcko Pomoricko
TOBEJIO.

Marepuaj 1 MeTOAU

H3non3BaHo € cOOPHO MISKO OT BHUCOKO MPOAYKTUBHU KpaBH BBJIrapcko poJIONCKO TOBEO,
B3MMAaHO BCEKH Mecell B MpoabbkeHue Ha eaHa roguHa ot HIDK3, rp. Cmonsn. [IpoBenena e
MACThOPHU3AIIMS Ha MIISTKOTO (4 IUTpa), CIell KOeTo € 1o0aBeHa KOMOUWHAIUATA OT KypKyMa ¢ YepeH
nunep noj ¢opmara Ha cyxa cyOcTaHIus B ChOTHOLIEHHE 3:1 KbM MISIKOTO ChC CIEIHUTE
kouneHtpanuu: 0%- koutpoma (K), 0,05% (I1), 0,01% (12), 0,2% (I3) u 0,3% (14).
TexHomornyHaTa cxema € npejcraBeHa Ha gurypa 1.
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CypoBo kpaBe
MJISIKO

v

IIacTbopusanus
(85°C, 15 min)

v

Jlo6aBKa

v

Koaryiaanus Ha MJISIKOTO
(MumMoHeHa KuceauHa, 1%)

L

OxJaxkaaHe
(20-25 °C)

v

IIpenexnane
(6 hour, 4°C)

v

H3Bapa

@urypa 1. TexHonornyHa cxema 3a nojlydyaBaHe Ha U3Bapa

Figure 1. Technological scheme for obtaining a curd

N3cnenBaHeTo € MpOBEIEHO ¢ TEXHOJIOTMUHO MIISIKO IPE3 MECEL], 3a YCTAHOBSBAHE HA U3MEHEHUS
clell TEXHOJIOTMYHa 00paboTKa, MOPOJAEHH OT KauyecTBOTO Ha MISKOTo. M3BbpiieHa e
OpraHoJIeNITUYHA OIICHKA Ha M3Bapa 0e3 U ¢ J00aBKa B pa3nyHa KOHIEHTPAIUs, 32 ONpeesTHe
Ha Hall-MoJxoAs1aTa KOHIIEHTpas Bb3 OCHOBA HA CEH30PHUTE BB3MPUSTUS HA MOTPEOUTENUTE
(10 6p.). IIpoBeneH e ananu3 Ha I[BETA 332 YCTAHOBSIBAHE HA PA3IMUUsTA CIIE]l TPETHPaHe ¢ Jo0aBKa
CIPSIMO U3XOAHOTO 0510 camamypeHo cupeHe. OU3NKOXUMHUYHUAT U MACTHOKUCEIMHHHUAT ChCTaB
Ha KOHTpOIIHATA M TPeTHpaHaTa n3Bapa ca U3BbPIIEHU Ha 24 Jac.

Cyxo BemectBo- BJIC 1109:1989, ISO 9622

061 6entbk- ISO 9622, B/IC EN ISO 8968-1:2002

Masuunu- BJIC EN ISO 1211:2002, ISO 9622

ITenenno ceabpxkanue- bJIC 6154:1974

Coawspxanue Ha con (Hatpues xiopua) bJIC 8274:1982

pH- ¢ pH- meTsp Momen MW102-FOOD

LBt ¢ mopratuBen aurutaneH kosopumeTbp NR200 (Huanyu, China), xpaerto L*
choTBeTcTBa Ha ApKOCT (0=uepHo, 100=0s110), a* CTOWHOCT HAa YEPBEHO-3EJICHUS KOMIIOHEHT (-
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88


tlpop
Typewriter
88


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,, ) KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

a=3eJICHO, +a=d4epBeHO) M b* croitHOCT (-b=CcHMHBO, +b=)KBITO) NpEIACTaBIsABA KbITO-CUH
KOMIOHEHT. L[BeThT Oelie AMPEKTHO M3MEPEH Ha MOBBPXHOCTTA HA CTaHAAPTHO KOJHMYECTBO
U3Bapa, KOETO € HAIBJIHWIO NEeTPH, U3Moi3Baiiku 01 ¢oH. HanpaBeHu ca mo Tpu mapajenHu
M3MEepBaHus Ha BCsKa mpooa.

> Excrpakiusta Ha 001y JUNUIN € U3BbpIIeHa o MeToa Ha Roese& Gottlieb n Bligh&
Dyer. MetunoBute ectepu Ha MacTHuTe Kuceaunu /FAME/ Gsxa aHanu3upanu ¢ OMOIITa Ha
ra3oB xpomarorpad Shimadzu-2010 (Kyoto, Japan).

PesyntaTute ca 00pabOTEHU Upe3 CTATUCTUUYECKUS MMaKeT Ha KOMIMIOThpHaTa nporpama EXCEL
2016. JlocTroBepHOCTTa Ha pa3IMKUTE MEXKy U3CIIEIBAaHUTE CUPEHA € yCTaHOBEHA Upe3 t-TecTa Ha
CTIOCHT.

Pe3yaraTu u 00chxkIaHEe

[IpoBeIcHOTO OpraHOJENTUYHO H3CJICABAHE Ype3 IMOTpeOUTean HHU JaBa HHPOpMAIMSA 3a
M3MEHEHHUETO Ha IEeT MoKa3aresa, KaTo Hail- MPUEMJIMBY Ca BCUYKU MOKA3aTeNu MPHU BJIaraHe Ha
0,05 1 0,1% mob6aBka 1 Hali- 101110 oreHeHu ca oopasuuTe ¢ 0,3% no06aBKa M0 BCHYKH MOKA3aTen
CHpPSIMO KOHTpOJIHATa Mpoda U ocTaHAINTE KOHIEHTpauuu (Tabnuua 1).

Tabmuna 1. OpranonenTuyHa OIEHKA Ha U3Bapa ¢ A00aBKa Ha Kypkyma u ueper nunep (3:1),
n=10

Table 1. Organoleptic evaluation of curd with the addition of turmeric and black pepper (3:1),
n=10

K 11 12 I3 14

X SD |X SD |X SD |X SD |X SD
Mupuc
Smell 441 09| 44| 09| 3,8/ 08| 3,6 1,7 3,0| 0,7
Bkyc
Taste 42| 08| 44| 09| 3,6 1,1| 34| 1,7 3,0| 1,6
Apomar
Aroma 40 0,7 42| 08| 3,6 1,1| 34| 1,7 3,0| 1,6
Koncucrenmus
Consistency 421 08| 4,6/ 09| 48| 04| 42| 1,3| 40| 07
LBsat
Color 48| 04| 50| 00| 44| 09| 34| 22| 30| 19

|-HenpueMITuB; 2-IPHUEMITNB; 3-XapecBa MH; 4- MHOTO MM XapecBa; S-N3KIIFOYHTEITHO MHOTO MU XapecBa

[ToryuenuTe pe3ynratu 3a sipkocTTa Ha 1[BeTa L* Ha u3Baparta ¢ n106aBKka Ha KypKyma B pa3jinyHa
KOHIIEHTpalUs /1aBa JIOCTOBEPHO NOHMKaBaHe Ipu Biaranero Ha 0,3% u 0,3% oT kypkyma c
YepeH MUIep CIpsSMO KOHTPOJIHOTO CHUpeHe. UepBeHO- 3eNeHUST KOMIIOHEHT a* HamaisBa Npu
0,05% nmo6aBka u HapacTBa mpu Biaraneto Ha 0,1, 0,2 u 0,3% ot go0aBKarTa, JOKATO MPHU KBITO-
CHHHUS KOMIIOHEHT D* HapacTBa IOCTOBEPHO M TpPEMHHABa KbM JKbITaTa KOMIIOHEHTA IPH
BJIaraHETO Ha KypKyMa U YE€peH MHUIIep U IPHU YETHUPUTE KOHUEHTPAIUU CIPSMO KOHTPOIHOTO
cupene (Tabnuma 2).

JloOGuBBT Ha U3Bapa clie]] Mpelekaane Ipyu KOHTpoJIHaTa rpymna € 722 ¢ 1 HaMalsiBa JOCTOBEPHO
(P>0,01) mpu I3 u 14, nokaro nipu 11 e mo-Bucok (744 g) cipsiMO KOHTpOJIHATA I'pyIia u3Bapa u
npu [2 mamansBa He3HauuTenHo (Tabmmma 3). AKTUBHAaTa KUCEIMHHOCT TMPHU HM3CIICIBAHUTE
W3BapU BapHupa B TECHU IPaAHUIIM, KOTO Hall.HUCKA CTOMHOCT € yCTaHOBEHa npH [4.
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Tab6muma 2. 1{Bat Ha u3Bapara ¢ 106aBka, n=6

Table 2. Color of curd with additive, n=6

K I1 12 I3 14
X SD X SD X SD X SD X SD
93,50 c,d**| 2,67| 91,76 0,54| 88,49| 0,48| 81,93| 2,21| 78,92 191
a -1,54| 0,65| 4,12 4,46 026 1,08| -2,63| 0,83| -1,48| 0,16
11,64
b |a**Db,cd***| 0,04| 56,30 4,66]| 66,73| 2,90]| 64,24| 2,18]| 61,71| 0,39

L-, a-, b- a- K/C1; b- K/C2; c- K/C3; d- K/C4; *P > 0,05; **P > 0,01; ***P > 0,001

Ta6J'II/II_Ia 3. ®U3NKOXUMUYEH ChCTaB Ha nu3Bapa € ,Z[O6aBKa Ha KypKyMa

Table 3. Physicochemical composition of curd with the addition of turmeric and black pepper in
aratio of 3:1, n=6

K 11 12 13 14

Hobus, g | X 722,15 ¢, d** 744,701 700,90| 650,55| 698,80
Yield, g

SD 22,97 51,62 11,78 25,50 20,55
B,% X 12,16 b* c** 10,38 11,20 12,91 14,43
P, % SD 2,23 0,57 0,47 0,61 2,60
M, % X 5,99 a*** d* 13,36 13,52 12,90 8,96
F,% SD 0,57 1,40 1,78 1,28 3,21

X 0,40 a,d** 0,29 0,29 0,29 0,22
NaCl,% SD 0,04 0,06 0,03 0,02 0,02
IT, % X 1,13 a* 0,77 0,89 1,05 1,14
A, % SD 0,22 0,19 0,10 0,23 0,34
CB,% 41,80 b,c**,
TS, % X dE** 42.20 44,13 41,47 43,40

SD 1,26 0,28 1,09 0,61 0,22

X 5,41a,d*** c* 5,10 5,19 5,35 5,00
pH SD 0,07 0,02 0,08 0,03 0,03

b- 6entpk; M- ma3uuHa; I1- nenen; CB-cyxo BemecTBo; P- protein; F- fat; A- ash; TS-dry matter; a- K/C1; b- K/C2;
c- K/C3; d- K/C4; *P > 0,05; **P > 0,01; ***P > 0,001

pH Ha wu3crnenBaHWTE W3BapH € TMO-HUCKO TIPW BJAraHeTO Ha pa3lIMYHa KOHIEHTpAIHs Ha
nobaBKaTa OT KypKyMa M uepeH numep. JlocroepHu pasnuku ca ycranosenu npu 0,05;0,2 u 0,3%
nobaBka. Kontponnute u3Bapu ca ¢ o0uio cpabpxanue Ha O0entbk 12,16% u npu BiaraHe Ha
nobaBkaTa Ha Kypkyma u uepeH numnep npu 0,05 u 0,1% ce ycraHoBsiBa 3aryda Ha O€NTBHK,
croTBeTHO 1 1 2%, moKaTo npu mo-BUcokuTe KoHIeHTpanuu- 0,2 u 0,3% ot qoOaBkaTa ce 3ama3Ba
U JIopy HapacTBa. Brnaraneto Ha 1o0aBkarta BOJM /10 HAPACTBAHE HA ChABPKAHUETO Ha Ma3HUHH,
KOETO OT €JJHa CTpaHa € MOPOACHO OT ChIbPKaHUETO HAa Ma3HUHU B J00aBKaTa, a OT Apyra Jo
3ara3BaHe Ha Ma3HUHUTE CJIE]] TEXHOJIIOTHYHA 00paboTKa B caMaTa CUpEHUHA U HE C€ OT/AEIAT ChC
cypoBaTkaTa. Koin4ecTBOTO Ha HaTpUEBHS XJIOPU € Hal-BUCOKO MPHU
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Tabmuua 4. 'pynu MacTHM KHCEJIMHU B M3Bapa ¢ A00aBKa Ha KypKyMa U YepeH IUIep B pa3iinyHa KoHIeHTpauus, g/100g ma3auna, n=6

Table 4. Fatty acid groups in brine cheese with the addition of turmeric and black pepper in different concentrations, g/100g fat, n=6

K 11 12 I3 14

X SD X SD X SD X SD X SD

SFA 66,47 0,24 60,85 0,21 60,60 0,43 60,86 0,33 64,30 0,60
MUFA 28,37 0,12 32,18 0,11 27,55 0,19 31,50 0,17 28,28 0,26
PUFA 4,53 0,02 4,04 0,01 3,97 0,03 3,95 0,02 3,88 0,04
X C-18:1Trans-FA 5,81 0,03 7,69 0,03 12,58 0,09 13,21 0,07 11,49 0,11
XCLA 0,57 0,00 0,48 0,00 0,43 0,00 0,43 0,00 0,24 0,00
C-16:0/C-18:1cis9 1,45 0,00 1,54 0,00 2,67 0,00 2,20 0,00 2,69 0,00
C-16:0/C-18:1 ges. 1,10 0,00 1,11 0,00 1,24 0,00 1,12 0,00 1,32 0,00
xn-3 0,93 0,00 0,46 0,00 0,51 0,00 0,44 0,00 0,56 0,01
X n-6 3,13 0,01 3,19 0,01 3,13 0,02 3,30 0,02 3,37 0,03
X MCT(C-10>C-14) 18,42 0,08 15,01 0,05 18,56 0,13 15,49 0,08 19,36 0,18
X SCT(C-4>C-8) 8,39 0,03 0,21 0,00 0,24 0,00 0,20 0,00 0,21 0,00
CLA 9c,11t 0,43 0,00 0,26 0,00 0,24 0,00 0,32 0,00 0,11 0,00
X n-6/Xn-3 3,36 0,00 6,97 0,00 6,13 0,00 7,44 0,00 6,06 0,00
XC-18:1cis-FA 19,92 0,09 21,70 0,08 12,15 0,09 15,66 0,08 13,80 0,13
BFA 2,71 0,01 2,89 0,01 3,06 0,02 3,11 0,02 3,27 0,03
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KoHTpoJiHata rpymna uszapa — 0,40%. ToBa cbabpxkaHue € ECTECTBEHO B MJISIKOTO U HE € MOBJIUSIHO
OT TEXHOJIOTUYHATa 00paboTKa, THil KaTO HE € BiaraHa coJj 3a OCOJISIBAHE C IIEJ Jla C€ YCTAHOBST
M3MEHEHHATA TIPH BJIaraHe Ha Jo0aBKaTa M MOCIEIBAIIO MPOCeiiBaHe Ha CPOKA HA ChbXpaHEHHE
0e3 BraraHe Ha KoHcepBaHTH. M3mon3BaHeTo Ha gob6aBkaTta B KoHIeHTparus ot 0,05%, 0,1% u
0,2% 3ana3Ba ChIbPKAHUETO HA COJI B WU3CIEABAHUTE M3BApU U € 1,4 MBTU MO-HUCKO CIPSIMO
KOHTpoJiHata rpymna, nokaro npu 0,3% e ¢ 1,9 nbtu no-nucko. IlenenHoTo chabppkaHue B
U3CJEeABaHUTE U3BapU NpU KOHTposHarta rpyna € 1,13%. BinaraneTo Ha KypkyMa U 4epeH Nnuiep
npu koHueHtpaus 0,05% (P > 0,05), 0,1% u 0,2% Boau A0 TEXHOJOTUYHU 3aryON HA MUHEPAIHU
BEILIECTBA, JIOKATO IMpH Hail- Bucokara koHieHTpauus ot 0,3% ce 3ama3Ba. TexHonoruyHara
0o0paboTka Ha MJISKOTO JO M3Bapa ¢ J00aBka Ha KypKyMmMa U YepeH MHIEep MOBUIIABA CYXOTO
BEIIECTBO B MOJYyYEHUs MPOAYKT MPU BCUUKU KOHIEHTpaIny, ¢ uskimodenue Ha 0,2% mobaska,
IIPU KOUTO C€ YCTAaHOBSIBA [10- HUCKO ChabpxkaHue.- 41,47%.

HacurennuTe MacTHU KUCEIIMHM B KOHTpPOJIHATa Tpyra u3Bapa ca 66,47 g/100g ma3HuHa U ce
noHmwkasat noctoBepHo (P > 0,001) mpu BnaraneTto Ha KypKyma W 4epeH MUIEP BbB BCUUKHU
BapHaHTH, KaTO HAll-HUCKO ChIbPKaHUE € ycTaHoBeHO npu 12- 60,60 g/100g Ma3auHa (Tabiuia
4). UneHTUYHU W3MEHEHHS Ca YCTAaHOBEHU 32 ChIbP)KAHUETO HA IMOJMHEHACUTEHUTE MACTHU
KHCEJIMHY, KaKTO CJie/IBa KOHTPOJIHA Tpymna u3Bapu- 4,53 g/100g Ma3HWHA U TIOHM)KaBAaHETO MM
cleqBallkKi HapacTBaHE Ha ChIBbP)KAHUETO Ha JobOaBkaTa 10 3,88 g/100g mazuuna mpu 14-3,88
2/100g ma3nuHa. Konm4yecTBOTO HA MOHOHEHACUTEHUTE MACTHH KHCEIMHU HapacTBa nipu 11 u 13,
nokato npu 12 namansBa, a mpu 14 ce 3ama3Ba cnpsMo u3xoaHata u3Bapa. M3mon3BaHeTo Ha
no0aBKa OT PACTUTENEH MPOU3XOJ BOJAW 10 NMOHM)KaBaHE HA ChABPIKAHUETO HAa KbCOBEPHIKHU
MacTHU kucenuHu oT 8,38 mpu koHTponHara rpyna go 0,20 no 0,24 npu paznuuHara
KOHIEHTpalusi OT KypkyMa M uyepeH nunep. llpu cpeqHOBepmMKHUTE MAacCTHH KHCEIUHH,
NOJy4eHUTE pe3yNTaTH ca pa3HONOCOYHM- MpU BiaraHeto Ha jno6aBka ot 0,05 u 0,2% ce
YCTaHOBSIBA IOHM)KABaHE Ha CHABP)KAHUETO UM CIIPSIMO U3XOAHUTE U3BapH, gokaro npu 0,1% ce
3ama3Ba, a npu 0,3% nHapactBa. Brnaranero Ha no0aBka OT KypKyMa M 4Y€peH HHUIEp BOJAU JI0
JIBYKpPAaTHO HapacTBaHEe Ha TpPaHC MACTHUTE KUCENWHU B u3Bapara npu 12, I3 u 14 copsmo
M3XO0JIHATa U3Bapa, 3a CMETKA Ha MOHM)KaBaHE Ha LINC MAaCTHUTE KUCEJINHU, IPU KOUTO Hali-HUCKU
croitHocTH ca otyereHu npu 0,1 u 0,3% nobaBka. ChbIbpXKaHUETO HA CIIpETHATa JIMHOJOBA
KHMCEJIMHA TP BJIaraHeTo Ha pacTUTENIHaTa Jo0aBKa BOJIM JI0 JBYKpPAaTHO IOHW)KaBaHE Ha
koHueHtpauuara i npu 0,05 u 0,1%, nokaro npu 0,3% e TpukpatHo. KonmnuecTBoTo Ha omera-3
MacTHUTE KHCEJIMHM HaMalsBaT JBYKpPAaTHO IIpU BJaraHeTo Ha Jo0aBKa Ba pa3iMyHa
KOHIIEHTpaLus, I0KaTO IIPH OMeTa-6 MaCTHUTE KMCEJINHH C€ YCTaHOBSIBA CPAaBHUTEIIHO 3al1a3BaHE
Ha ChIBbpPKAaHUETO WM. Pa3kiioHeHHWTEe MAacCTHM KHCeTWHHU HapacTtBar oT 2,71 g/100g ma3HuHa B
KOHTpOJHMTE u3Bapu 10 3,27 g/100g mazuuna npu 0,3% nobaBka OT KypKyma U 4epeH IuIep.

MN3Boan

Texnomornunata oOpaboTka Ha COOpPHO KpaBe MIISKO JO HW3Bapa C BJIaraHe Ha pasaudHa
KOHIIEHTpALUs OT KypKyMa U YepeH MUIep BOJH 0 NMOHMKaBaHe Ha 100MBa M ChABPKAHUETO Ha
OeNnThK IMpU ABETE MO-HUCKHW KOHUCHTpAaIKU, 1O0KATO CbABPKAHCUTCO HAa IPOTCHUH ITPU ABCTE IO~
BUCOKHM KOHIIGHTPAllMM HapacTBa, yBEJIMYaBa C€ KOJMYECTBOTO HAa Ma3HHMHATa B M3Bapara C
no0aBKa, KOETO € CBhP3aHO C HapacTBaHE Ha CYXOTO BEIMIECTBO CHPSMO KOHTPOJIHATA U3Bapa.
TexHonornyHata 00paboTka Ha W3Bapa ¢ Jo0aBKa Ha KypKyMa M 4YepeH MHIep BOJIU 110
noo0psiBaHe Ha MAacCTHOKMCEIIMHHMSI ChCTaB Ha M3Bapara 4ype3 MOHM)KaBaHE Ha HACUTCHHUTE U
MOJTMHCHACUTCHUTE MACTHH KHCEJIMHU 32 CMETKAa Ha MOHOHCHACHTCHUTEC MACTHU KHCEIWHH.
YcTaHoBEHO € ABYKPATHO NMOHMXXABAHC HA CHABPIKAHUCTO HA CIIPETrHATA JIMHOJIOBA KUCCJIMHA U
oMera-3 MacTHH KHCEJIMHU TP BJIaTraHETO Ha J00aBKaTa B PA3IMYMHN KOHIICHTPAITHH.
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baaroxapuocTu

W3cnensanero e mpoBeneHo ¢ ¢uHaHCOBara moakpena Ha Qoux ,Hayunun wuscnensanus™,
MuHKCcTEpCTBO Ha 00pa30BaHMETO M HayKaTa, B paMKHTE Ha W3MbIHEHHETO Ha [Ipoekt
»IIpoy4YBaHe BIMSHUETO HA APOMATHU PACTEHUS U TEXHHUTE €TEPUYHH Maciia BbPXY KauyecTBOTO
Ha MJISIKO ¥ MuieuHH npoayktu’, (Jorosop ¢ ®HUNe KI1-06-H56/3 ot 10.11.2021 1.).

Effect of turmeric supplementation on the physicochemical and fatty acid
composition in cow's milk curd

Silviya Ivanova'®, Daniela Miteva', Krasimir Dimov', Tsonka Odjakova®, Ayten Solak', Eli
Kostadinova'!, Kamelia Loginovska', Pavel Todorov?, Atanaska Zgurova’?, Nadya Ninova-
Nikolova®

Abstact

The purpose of the study is to determine the influence of the biologically active additive of
turmeric and black pepper in a ratio of 3:1 in different concentrations on the physicochemical and
fatty acid composition of cow's milk curd obtained from the Bulgarian Rhodope breed of cattle.
The addition of the combination of turmeric and black pepper in the form of dry substance in curd
resulted in a significant decrease of yield (P >0.01) using 0.2 and 0.3% concentration, a two-fold
increase in fat content, variation in the content of protein and ash, double reduction of salt content.
Saturated and polyunsaturated fatty acids decrease at the expense of an increase in
monounsaturated fatty acids.

Key words: cattle, black pepper, yield, fat, protein, biologically active additive
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BJIUSHUE HA JOBABKATA oT KYPKYMA BbPXY
OU3NKOXUMHNYHUA U MACTHOKHUCEJIMHHHUA CBCTAB HA
CAJIAMYPEHO CUPEHE OT KPABE MJISIKO

Cunsus Uanosa!”, Jlanuena Murepa!, Kpacumup Jumos', I{onka Omxaxosa?,
Aviten Comax!, Emn Kocramunosa!, Kamenus Jlormnoscka!, ITasen Tomopos?,
Aranacka Cryposa®, Hags Hunosa-Huxkonosa’

"MHCTHTYT 0 KpUOOGHMOIOTHS M XpaHUTEIHH TexHooruy, CenckocTonancka akagemus, 1407 Codus, beirapus
’HayueH LEHTEp 10 )KUBOTHOBBACTBO U 3eMenenue, Cenckocronancka Akagemus, 4700 Cmonsn, Bearapus

3 EJIBY Bynrapukym EAJL, 1225 Codus, Beirapus

* ABTOp 3a KopecnoHAeHIMs: sylvia iv@abv.bg

Pe3iome

IlenTa Ha M3clIeABaHETO € Ja C€ YCTAaHOBM BIMSHHETO Ha OMOJOIMYHO aKTMBHATa J100aBKa
KypKyMa W 4YepeH THIep B CHOTHOIIEHHWE 3:1 B pasauyHa KOHIEHTpAIHsS BBPXY
OpraHojieNTUYHATa OLEHKA, (PU3MKOXMMHUYHHUS U MACTHOKHMCEIMHHHUS CbhCTaB Ha callaMypeHO
CUpPEHE OT KpaBe MIISIKO, ITOJIy4€HO OT BUCOKO MPOJYKTUBHU KpaBU nopooa bvneapcko Poooncko
eosedo. OpzanorenmuyHama oyenKa Ha calamyperomo CUpeHe Ipy BilaraHe Ha KypKyMa 1 4YepeH
nunep, onpenens koHueHtpauusra ot 0,1% karo Hail- mpueMiMBa MO MOKA3aTEIUTE MUPHUC,
BKYC,apoMaT, KOHCUCTEHLUS U ILBAT CHPSAMO KOHTPOJHATA Irpyna Osjo calaMypeHO CHpEHe.
JoObuBbT Ha calamypeHo cupeHe HapacTBa goctoBepHo (P > 0,001) npu Bnaraneto Ha 0,05% u
0,01% ot nob6aBkara. CbIbpxKaHUETO Ha OENTHK HaMalsgBa JOCTOBEPHO, TOKATO Ha Ma3HUHUTE
HapacTBa. CupeHaTa Cc BjaraHe Ha pa3JIMyeH MPOIEHT J100aBKa OT KypKyMa M Y€peH MHUIlep ca
no0pe y3penu M € JI0OKa3aHO 4Ype3 TOoKas3aTels CTeNeH Ha 3psulocT, KouTo € Hax 16 %.
VYcraHossiBeHO € octoBepHO noHmkasane (P > 0,001) Ha cbabpikaHneTO HA HACUTEHU MAacTHU
KHCEJIMHYU TIpU BJIaraHeTo Ha J00aBKaTa B pa3jIMYHM KOHIEHTPAIMU 332 CMETKa Ha JOCTOBEPHO
HapactBane (P > 0,001) Ha moysin ¥ MOHOHEHACUTEHUTE MAaCTHU KUCEITUHHU.

Knrouoeu oymu: xpaBu, uepeH numep, 100UB, pa3TBOPUM O€NTHK, OMOJIOTMYHO aKTHBHA JJOOAaBKa

YBoa

OcBeH TpaJAMIIMOHHUTE CUPEHA CE€ MPOU3BEXKIAT U HOBU (DYHKIIMOHAIHU BUJI0BE CHpPEHA, KOUTO
J1a OTTOBOPSIT HAa HOBHS HAUMH Ha HUBOT, JIa YBEINYaBAT HKOHOMHUYECKUTE IPUXOAM U CHIIIO U 32
penmurno3an MotuBH (Gaglio et al., 2021 a, b; Garcia-Goémez et al., 2021; Wei et al., 2020). B tazu
HAcOKa MJIIKOTO C€ M3MO0J3Ba MPEeIMMHO 3a HOBH IPOM3BOJCTBA HAa CHUPEHE M O MOMEHTa
MHOBAIIMHUTE B IPOU3BOJICTBOTO MY BKJIIOUBAT JA00aBsHE Ha IMJIOJOBH U 3€JI€HUYKOBU CTPAHUYHU
IOPOAYKTH 3a IoslyuyaBaHe Ha (yHKkuMoHanmHM cupeHa (Barbaccia et al., 2021; Lucera, 2018),
€CTECTBEHH XPAaHHUTEIHU OI[BETHTENH 3a MMPOMU3BOJICTBO HA TI0- ATPAKTHBHU OI[BETCHU MPOTYKTH
(Jiao et al.,, 2021), BkJIIOYBAaHETO HA 3BbPHEHH XpaHU KaTO MPEOHMOTHIM 3a MOJIOMaraHe
pa3BuTHeTo Ha npoOuoTuyHu Oaktepuu B uepBata (Plessas et al., 2021). U3cnenBanusra Bbpxy
(U3NKOXUMHYHUTE U OMOXUMUYHUTE U3MEHEHUS MPH OSIIOTO calaMypeHO CUPEHE C paCTUTEIIHU
00aBKM ca OCKBJIHU M HEITBJIHHU, KOETO MpEJCTaBIsABa MHTEpeC 3a HaykaTta (Basant et al., 2018;
EL- Kholy et al., 2017; Oraon et al., 2017; Shamsia and El-Ghannam).
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Pa3zymHOTO m3non3BaHe Ha OWJIKM B MJICYHU NPOAYKTH MOXKE Ja JIOBeA€ 10 MOBUIIABaHE Ha
TEXHUTE XPAaHUTECITHU W MEIUIMHCKA TapaMeTpu W Ja JajJe BB3MOKHOCT 3a Pa3BUTHUE Ha
KayeCTBOTO Ha MJICUHU MPOAYKTU. OOOraTsiBaHETO HAa MIIIKOTO M MJICUHUTE MPOAYKTH C OUIIKH U
Macia OM TMO3BOJIMJIO JIa C€ MOJy4arT (PYHKIMOHAIHMA MJICUYHU MPOAYKTH C BUCOKO KayecTBO U
HapacTBaHe Ha notpedsiennero um (Oraon et al., 2017). AHTUMUKPOOHUTE U aHTUOKCHIAHTHUTE
CBOICTBA HAa ApOMATHUTE PACTEHUS UM MO3BOJISBAT J1a CE IpUiIaraT KaTo KOHCepBaHTH. Braranero
UM B MJICYHH MPOJYKTH MOXKE J1a MOI00pH 3JpaBOCIOBHOTO CTaTyC Ha YOBEKa.

Curcuma longa L. wu kypkyma (ot cemeiictBo Zingiberaceae) ce cunra 3a yHuBepcaiHa maHares
B OMJIKOBOTO JIeU€HHE C MHUPOK (apMaKOJOTUUYEH CIEKTHP HA JNEHCTBHE KAaTO aHTMOKCHIAHTHA
AKTUBHOCT, ChPJCYHO-CHIOBH U aHTUAMAOCTHU €(EKTU, BH3MAIUTEIIHA U OTOYHH HAPYIICHUS,
CTOMAaITHO-YpeBHU  e€deKTH,  MPOTHBOPAKOB  €(eKT,  aHTUMUKPOOHO  aKTHBHOCT,
XeTaTonpoTeKTUBHA M peHonpoTekTuBHa ¢QyHkuus (Nasri et al., 2014; Verma et al., 2018).
Kypxymara cpabpxa 69,4% Bwriuexuapatu, 6,3% nporeunu, 5,1% mazuunu, 2,6% ¢ubpu, 3,5%
muHepaiu U 13,1% Bnara. KypkymunsTt (3—4%) € OTroBOpeH 3a XbIATHS LUBAT U ChIbpKa
kypkymuH [ (94%), kypkymuH II (6%) u xypkymun III (0,3%) (Nasri et al, 2014). [Ipyra BaxHa
BB3MOXKHA ymoTpeda Ha KypKymMa B XpaHUTeITHAaTa HMHIYCTPUS € KaTo 3aMeCTHUTEN Ha
CUHTCTHMYHUTE MUTMEHTH U B MOMEHTAa € €QHO OT Hail- M3MOJ3BaHUTE €CTECTBEHO Oarpmio B
XpaHUTETHO-BKycoBara nmpomunuieHoct (Fagundes et al., 2018).

[lenta Ha M3ClEBAHETO € J1a CE YCTAHOBU BJIMSHUETO Ha OWOJIOTMYHO aKTHBHATa J00aBKa
KypKyMa ¥ 4YepeH mumep B CHOTHOmEHWE 3:1 B pasnuyHa KOHIEHTPANHUS BBPXY
OpraHoJIenTUYHATa OICHKA, (PU3MKOXMMUYHHS U MACTHOKHCEIMHHHS ChCTaB Ha CalaMypeHO
CHpEHE OT KpaBe MJISIKO, TOJTYYEHO OT BHCOKO MPOAYKTHBHH KpaBu mopojaa beiarapcko Pomoncko
TOBEJIO.

Marepuaj u meroau

N3non3BaHo € cOOpHO MISIKO OT BHCOKO HPOAYKTHBHM KpaBU bbiarapcko pomomncko roseno,
B3UMaHO BCEKH Mecell B MpoabbkeHue Ha eaHa roguua ot HIDK3, rp. Cmonsn. [IpoBenena e
NacTbOPU3ALUS Ha MIIIKOTO (4 TUTpa), Ciel KOeTo € 1o0aBeHa KOMOMHAIKATA OT KypKyMa C UepeH
nunep noj (opmara Ha cyxa cyOCTaHIMS B CbOTHOLIEHHE 3:1 KbM MIISIKOTO ChC CJIEIHUTE
koHneHtpanuu: 0%- xontpona (K), 0,05% (C1), 0,01% (C2), 0,2% (C3) u 0,3% (C4).
TexHonornyHaTa cxema e rnpejacraBeHa Ha gurypa 1.

U3MEHEHHUs cJie]l TEXHOJIOTHYHa 00paboTKa, MOpOIeH! OT KaueCTBOTO Ha MIISIKOTO. VI3BBpIleHa
€ OpraHoJIeNTHYHA OIIeHKA Ha OsJIOTO caJlaMypeHO CHpPEHE M CHPEHETO C J00aBKa B pa3jiMyHa
KOHIIEHTpALUs, 3a ONpEAEISHE HA Hal-NTOAXO0AA11aTa KOHIIEHTpalKs Bb3 OCHOBA HA CEH30PHUTE
BB3NpuUATUS Ha norpedburenute (10 Op.). [IpoBeneH e aHanu3 Ha IBeTa 3a yCTAHOBSIBAaHE Ha
pasnuuMsTa Ciej TpeTupaHe C Jo0aBKa CHPSIMO H3XOJHOTO OsJI0 callaMypeHO CHpeEHe.
OU3NKOXUMUYHUAT U MAaCTHOKHCEITMHHUAT ChCTaB Ha KOHTPOJIHOTO U TPETUPAHOTO CHpPEHE ca
U3BBPIIECHU Ha 45 JIeH 3pecHe.

Cyxo BemectBo- BJIC 1109:1989, ISO 9622

061 6entbk- ISO 9622, B/IC EN ISO 8968-1:2002

Masuunu- BJIC EN ISO 1211:2002, ISO 9622

ITenenno ceabpxkanue- bJIC 6154:1974

Tutpyema kucenmnanoct bJIC 1111:1980

Coabpxanue Ha con (HatpueB xaopua) b/IC 8274:1982

pH- ¢ pH- Mmetsp Mogen MW 102-FOOD

VVVYVYVY
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®durypa 1. TexHomornyHa cxema 3a MmoyrydaBaHe Ha CUpPEHe C T00aBKH

Figure 1. Technological scheme for obtaining cheese with additives
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> LBt ¢ mopratuBen aurutaieH kosopumeTbp NR200 (Huanyu, China), xpaerto L*
choTBeTCTBA Ha sApKOCT (0=uepHO, 100=0s5710), a* CTOHHOCT Ha YEPBEHO-3CJICHUS KOMIIOHEHT (-
a=3eJIecHo, +a=depBeHO) W b* croitHOCT (-b=CcHHBO, +b=XBITO) NpeaCcCTaBIsABa >KXBITO-CUH
KOMIOHEHT. L[BeThT Oelie AMPEKTHO M3MEPEH Ha MOBBPXHOCTTA HA CTAaHAAPTHO KOJIUYECTBO
CUpPEHE, KOETO € HAbJIHWIO MeTpU, u3non3Baiiku Osn (oH. HanpaBenu ca mo Tpu mapaneinHu
U3MEpBaHUs Ha BCsAKA Mpooa.

W3cnenBaHero € MpPOBEICHO C TEXHOJIOTMYHO MIIIKO IIpe3 Mecell, 3a YCTaHOBSIBaHE Ha
ExcTpakuusta Ha 00U TUNHMIM € U3BbpIIeHa 1o MeToaa Ha Roese& Gottlieb u Bligh& Dyer.
MetunoBute ectepu Ha mMacTHUTe kucennHn /FAME/ Gsxa aHanmu3upaHd ¢ MOMOIITa Ha Ta30B
xpomarorpad Shimadzu-2010 (Kyoto, Japan).

Pesynraturte ca o0paboTeHH Ype3 CTAaTUCTUYECKUS MaKeT Ha KommioThpHata nporpama EXCEL
2016. [locToBepHOCTTA HA PA3IUKUTE MEXIY U3CIECIBAHUTE CHPEHA € YCTAaHOBEHA upe3 t-TecTa Ha
CTIOI€EHT.

Pe3yaraTu u 00chxKIaHE

[IpoBeieHOTO OpPraHOJICNTHYHO W3CIICABAHE Ype3 MOTPeOUTEeNM HU JaBa uHGpoOpMaIms 3a
M3MEHEHUETO Ha TeT MoKa3aTela, KaTo Hal- mpuemMiiuB € MUpUChT nipu Biarane Ha 0,1 u 0,2%
no0aBKa, BKYChT, KOHCUCTEHIUATA, apOMaThT U LBETHT ca Hal-ipueminBu npu 0,1% nobaska.

Tabmuua 1. OpraHojenTuyHa OILEHKAa Ha CalaMypeHHM CHpeHe ¢ Jo0aBKa Ha KypKyma U yepeH
nunep (3:1), n=10

Table 1. Organoleptic evaluation of pickled cheese with the addition of turmeric and black pepper
(3:1), n=10

K Cl1 C2 C3 C4

X SD X SD X SD X SD X SD
Mupuc
Smell 4,0 1,0 3,4 0,9 3,8 0,8 3,8 0,8 3,2 0,4
Bkyc
Taste 4.4 0,5 3.4 0,9 4.2 0,8 4,0 0,7 3,6 0,5
Apomar
Aroma 4.2 0,8 3,2 1,1 4,0 1,0 3,8 0,8 3.4 0,5
Koncucrenmmsa
Consistency 4,6 0,5 3.8 0,8 4,2 0,8 4,0 1,2 3,6 1,1
Bsar
Color 4.4 0,9 4.0 1,0 4.2 0,8 472 0,8 4.4 0,5

I-HerI/IGMHI/IB; Z-HpI/IeMJ'II/IB; 3-xapGCBa MH; 4- MHOTO MH XapecBa, 5-U3KIIOYUTEIHO MHOT'O MU XapecBa

I-unacceptable; 2-acceptable; 3-1 like it; 4- I really like it; 5-I like it very much

[TomryueHuTe pe3ynraTH 3a SpKOCTTa Ha 11BeTa L* Ha cupeHeTo ¢ 1o6aBka Ha KypKyMa B pa3jldHa
KOHIICHTpAIMs J1aBa JOCTOBEPHO MOHWKaBaHe npu Biaranero Ha 0,05% u 0,2% oT Kypkyma c
YepeH MHIEep CIPSMO KOHTPOTHOTO cHUpeHe. UepBeHO- 3eJCHHSIT KOMIIOHEHT a* HapacTBa
3HaunuTeNnHO TpH BiaraHeTo Ha 0,2 u 0,3% ot mobaBkarta, JOKaTO MPH KBJITO-CUHUS KOMIOHEHT
b* HapacTBa TOCTOBEpHO M MPEMUHABA KbM JKbJITaTa KOMIIOHEHTA MPH BJIArAHETO HA KypKyMa H
YepeH MUIEP U MPU YETUPUTE KOHIIEHTPAIIUU CIIPSIMO KOHTPOITHOTO cupere (Tabnmia 2).
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Ta6muma 2. [{BAT Ha camaMypeHOTO cCHpeHe ¢ J00aBKa, n=6
Table 2. Color of brine cheese with additive, n=6

K Cl C2 C3 C4
X SD X SD X SD X SD X SD
L*| 91,44 a*c** | 1,13 | 84,53 | 2,31 | 88,67 | 2,62 | 82,53 | 1,48 [ 89,96 | 0,37
a*| -1,26c¢*,d** | 0,06 | -0,67 | 0,99 | 1,57 | 3,05 | 2,52 | 0,91 | 8,48 | 1,33
17,35
b* | ab**cd*** | 0,27 | 72,47 | 7,03 | 65,82 | 3,83 | 76,22 | 0,92 | 70,95 | 2,25

L-sprocr (lightness), a- uepBeHo-3eneH KommoneHT (red-green component), b- xbiaro-cua kommoreHT (yellow-blue
component) a- K/C1; b- K/C2; c- K/C3; d- K/C4; *P > 0,05; **P > 0,01; ***P > 0,001

JloOUBBT Ha cupeHe cie/1 MpecoBaHe MpU KOHTpoaHaTa rpyna € 494 g u HapactBa goctoBepHo (P
>0,001) mpu C1 u C2, nokaro npu C3 u C4 He ca ycTaHOBEHU JIOCTOBEPHU U3MeHEeHUs (Tabnuia
3). akTUBHATa KUCEIMHHOCT IIPU U3CJIEABAHUTE CUPEHE HE CE U3MEHS ChIIECTBEHO MpHU BiIaraHe
Ha pa3jyHa KOHLIEHTpalus oT Jo0aBkaTa Ha KypKyMa M YepeH MUIEp, HO € JIOCTOBEPHO IO-
BHUCOKO CIIpsiMO KOHTposiHOTO cupeHe (P > 0,01). TutpyemaTa KMCEIMHHOCT Ha aHAJIU3UPAHUTE
cupeHa karo 1o € Hucka oT 140 mo 156 °T, karo mpu KOHTPOJHOTO cupeHe € 158 °T.
ChappkaHMEeTO Ha OCNTHK B KOHTPOJHATA rpymna cupeHa € 16% u 10CTOBEpHO HamalisiBa Mpu
BJIaraHETO Ha pa3iM4Ha KOHIIEHTpaus oT nobOaBkata. Hail-HHCKa CTOMHOCT 32 KOJMYECTBOTO
6entbk e otuerena npu Cl u C2. PazrBopumusr 6entrsk npu Cl e mo- Hucek ot K n HapacTBa
HenocTosepHO npu C2, C3, u C4. Crenenra Ha 3psutoct ceriacHo bJIC 15:2010 3a kpase cupene
€ MUHUMYM 16 %, ChriacHO KOETO KOHTPOJIHHUTE M TPETUPAHUTE CUpPEHA ca JI00pe y3penu u ca
cbe crerneH Ha 3psuocT ot 20,97 % (K) mo 31,67 % (C2). KonuuecTBOTO Ha Ma3HUHUTE € TO-
BUCOKO IpH BCHUYKM BapHaHTH Ha BiaraHe Ha jpao6askata- 10,29% no 12,81% copsimo
KOHTpoOJIHata rpyna cupeHe- 9,86%. KonnuecTBOTO Ha HaTpUEBHUS XJIOPUJ € CPABHUTEIHO
€THAKBO MPU BCUYKU U3CJICIBAaHU CUpeHa u Bapupa oT 5,19 1o 5,48 %. IlenenHoro chabpkanue
B U3CJIEBAHUTE CUpEHa C JoOaBKa Ha KypKyMa U 4YepeH IMHUIIEp € JOCTOBEPHO Mo-BUCOKO (P >
0,001) B cpaBHEHHE ¢ KOHTPOJIHOTO cupeHe. CyxoTo BemecTBo mpu K e Hali-BHCKO ¥ HamaJisiBa B
3aBHCHUMOCT OT BJIaraHeTo Ha Jjo0aBKaTa, KaTo Hall HUCKa CTOMHOCT € yctaHoBeHO mpu C2- 34%.
Cupenero € AMHaMHUYeH OMOXMMHYEH MPOJYKT, KOHTO MPEeThpIsBa MPOMEHH IpPU Mpoleca Ha
3peeHe B CpaBHEHUE C pellulia NpepadoTeHH XpaHuTenH! npoaykTu. Mijacevi¢ and Bulaji¢ (2008),
YCTaHOBSIBAT ChIbpKaHUE Ha 0enThK-- 17%, BoiHO chabpxkanue- 55% u cyxo BemiecTBo- 45% B
cupenero cnep 3peene oT 30 nuu. Shahab Lavasani et al., (2013) ycraHoBsiBat, 4e KOTU4YE€CTBOTO
Ha IPOTEHWHA HaMaJIsiBa B mpoiieca Ha 3peeHe ot 15,81 no 11,52%, mazuunute ot 15,7 Ha 13,15%,
cyxoto BeuiectBo oT 40,15 na 13,05% npu cupenara oT oBue MIISIKO. bHOakTMBHUTE nENTHIN
MorarT Jia ObJJaT 0CBOOOJIEHU OT €H3UMHU, MOJIYyYeHH OT MUKpoopranu3mu wim pactenus (Korhonen
and Pihlanto, 2007).

MUIISIKOTO ¥ CHUpEHETO ca BajkHa 4acT OT OajlaHCHMpaHaTa YOBEIIKA JUETa C MOJOXKUTEIHA POt
KOraro ce KOHCyMHpa yMepeHO. ThpCeHETO Ha BHCOKOKAUECTBEHH, 3/IpaBOCIOBHH MIIEYHU
INPOAYKTU CE€ yBEIMuYaBa, Thi KaTO MOTPEOUTENTUTE BCE MOBEYE OCH3HABAT BpB3KaTa MEXKIY
JeTaTa U 3JpaBeTo.

Hacutennte MacTHH KHCEIWHHM B KOHTpOJIHATA Tpymna cupeHa ca 66,35 g/100g mazHuHa u ce
noHwxkasar noctosepHo (P > 0,001) mpu Braranero Ha KypkyMa M 4epeH NMIIEp BbB BCUUYKU
BapHaHTH, KaTO HAW-HUCKO ChABpKaHWe € ycraHoBeHo mnpu C2- 58,07 g/100g mazHuHa.
NOJIMHEHACUTEHUTE 1 MOHOHEHACUTEHUTE MAaCTHU KHCEJIMHHU B CaJaMypeHHUTE CHpeHa ¢ JoOaBKa

99


tlpop
Typewriter
99


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,, ) KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

Ha KypKyMa U 4epeH IUIep HapacTBaT, KaTo Hail- BUcoka ctoitHocT 3a [IHMK e yctanoBena npu
C4- 7,35 g/100g maznuna u 32 MHMK npu C2-32,76 g/100g mazHuHa.

Tabmuna 3. OU3MKOXUMHYEH CHhCTaB Ha OsJI0 calaMypeHO CHpPEHE M CHUpeHe ¢ Jo0aBKa Ha
KypKyMa W 4Ye€peH mumep B choTHOEeHue 3:1, n=6

Tabmuua 3. OU3MKOXUMHYEH CHhCTaB Ha OAJIO cajJaMypeHO CHpEHe M CUpeHe ¢ 1o0aBka Ha
KypKyMa M 4epeH nurep B cboTHouieHue 3:1, n=6

K Cl1 C2 C3 C4

Hobus, g | X 494,40 a,b**** 602,61 | 694,60 | 552,18 | 588,88
Yield, g

SD 31,58 29,55 | 20,72 | 79,29 | 97,77
pH X  |5,19 b** ac,d***| 551 5,46 5,46 5,51

SD 0,12 0,11 0,12 0,11 0,06
K, T X 158,60 140,60 | 145,60 | 153,80 | 156,20
A, °T SD 10,55 9,56 8,62 15,83 9,04
b,% X 16,37 a,b,c,d** | 8,73 9,69 10,97 | 12,28
P, %

SD 0,72 0,94 2,26 1,12 1,09
PB, % X 2,53 2,46 3,40 2,96 3,78
SP, % SD 0,59 0,81 1,43 1,13 1,17
C3, % X 20,97 b**,d* 2091 | 31,67 | 22,11 | 26,53
DM,%

SD 4,04 3,62 2,75 4,12 2,99
M, % X 9,86 d* 10,29 | 11,27 12,07 12,81
F,%

SD 1,88 5,21 1,67 1,33 1,52
NaCL,% |X 5,19 5,01 5,37 5,47 5,48

SD 0,22 0,22 0,45 0,44 0,50
I, % X 3,97 ab,c,d*** | 589 | 5,57 5,70 6,10
A, % SD 0,41 0,34 0,47 0,33 0,31
CB,% X 44,53 b,c**,d* | 40,92 | 34,00 | 36,14 | 39,69
TS, %

SD 3,73 2,58 3,01 2,13 2,66

K- turpyema kucenmmunoct o Tropaep; b- 6entok; PB- paztBopum 6entbk; C3- creneH Ha 3psiioct; M- ma3HuHa; [1-
nenexr; CB-cyxo BemecTBo; A- titratable acidity according to Turner; P- protein; SP- soluble protein; DM- degree of
maturity; F- fat; A- ash; TS-dry matter; a- K/C1; b- K/C2; c- K/C3; d- K/C4; *P > 0,05; **P > 0,01; ***P > 0,001

W3non3Banero Ha Jo0aBKa OT pACTUTENEH IMPOU3XOA B pa3IMyHA KOHIIEHTpAlUs Mpu
TEXHOJIOTUYHATa OO0pabOTKa Ha MISKOTO [0 CaJaMypeHO CHpPEHE BOJU JO MHOTOKPATHO
HaMaJIIBaHE Ha ChIbP’KaHUETO Ha KbCOBEPHKHU MacTHU KucenuHu oT 8,11 g/100g maznuHa npu
koHTposHata rpyma 10 0,17 g/100g mazuuna nipu C1 (47 meth). [Ipu cpeqHOBEpHIKHUTE MACTHU
KHUCEJIMHHU, TOTYYeHUTE Pe3yaTaTH ca pa3HONOCOYHHU- MPH BiaraHeTo Ha gobaska oT 0,05% ce
YCTaHOBSIBA HAPACTBAHE HA ChABPKAHUETO UM CIIPSIMO U3XOIHUTE U3BapH, Aokaro mpu 0,1 n 0,3%
ce 3amna3Ba, a npu 0,2% HamainsaBa.Brnaranero Ha 1o0aBka OT KypKyMa U YepeH
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Tabnuna 4. 'pynu MacTHH KHCEITMHU B callaMypeHO CUPEHE ¢ 100aBKa Ha KypKyMa M YepeH MUIep B pa3indHa KoHieHTpanus, g/100g ma3HuHa,

n=6
Table 4. Fatty acid groups in brine cheese with the addition of turmeric and black pepper in different concentrations, g/100g fat, n=6
K Cl C2 C3 C4
X SD X SD X SD X SD X SD
HMK, SFA
66,35 0,08 59,23 0,23 58,07 1,09 58,18 0,11 56,90 0,67
MHMK, MUFA 27,87 0,03 32,04 0,12 32,76 0,62 34,65 0,08 31,74 0,37
IMHMK, PUFA 4,09 0,00 5,28 0,02 5,27 0,10 4,50 0,01 7,35 0,09
Y C-18:1 TMK, TFA 4,22 0,01 14,17 0,05 13,77 0,26 12,09 0,02 9,92 0,12
X CLA 0,68 0,00 0,45 0,00 0,56 0,01 0,43 0,00 0,71 0,01
C-16:0/C-18:1cis9 1,45 0,00 2,05 0,00 1,82 0,00 1,50 0,00 1,51 0,00
C-16:0/C-18:1 ges. 1,14 0,00 0,99 0,00 0,92 0,00 0,88 0,00 0,94 0,00
xn-3 0,76 0,00 0,60 0,00 0,64 0,01 0,53 0,00 0,65 0,01
X n-6 3,00 0,00 4,44 0,02 4,32 0,08 3,88 0,01 6,29 0,07
YCBMK, MCFA
(C-10>C-14) 15,66 0,02 16,99 0,06 15,87 0,30 13,92 0,03 15,79 0,19
YKBMK, SCFA
(C-4>C-8) 8,11 0,01 0,17 0,00 0,33 0,01 0,22 0,00 0,44 0,01
CLA 9c,11t 0,53 0,00 0,21 0,00 0,27 0,01 0,18 0,00 0,15 0,00
¥Nn-6/Xn-3 3,96 0,00 7,36 0,00 6,71 0,00 7,38 0,00 9,72 0,00
S C-18:1IIMK, CFA 20,86 0,03 15,01 0,06 16,37 0,31 19,99 0,05 19,08 0,22
PMK, BFA 3,18 0,00 3,23 0,01 2,88 0,05 2,81 0,01 3,09 0,04

a- K/C1; b- K/C2; c- K/C3; d- K/C4; *P > 0,05; **P > 0,01; ***P > 0,001
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MUIep BOAM /10 TPUKPATHO HAPACTBAHE HA TPAHC MACTHUTE KUCEJIHMHHU B CAJIAMypPEHOTO CUpEHE
npu C1,C2 u C3, nokaro npu C4 e nBykpaTHo. Te3u HM3MEHEHHS BEPOSTHO C€ ABJDKAT HA
MPOTUYAHE HA JIMITOTUTUYIHY MPOIIECH MO ISHCTBUETO HA JO0OABKATa M BIATaHETO HA CHPUIITHUS
€H3UM IpU TEXHOJOrMYHaTa 00paboTKa 3a CMETKa Ha LIMC U30MEPHUTE Ha OJIEMHOBATa KUCEINHA,
Py KOUTO HAM-HUCKU CTOMHOCTH ca otueteHu npu 0,05 u 0,1% nobaska. ChabpKaHUETO HA
CIperHaTa JIMHOJIOBA KHCEJIMHA MPHU BJIaraHETO Ha pacTUTENIHATa J00aBKa U 3peeHe Ha CUPEHETO
BOJIM /10 2,5 10 3 IbTH MO-HUCKO ChABPKAHUE CIIPSIMO U3XOIHUTE KOHTPOJIHU CUPEHA.
KonnuecTtBoTO Ha omera-3 MacTHUTE KHCEJIIMHU HaMalsgBaT HE3HAUMUTENHO, KAaTO Hal-HUCKa
CTOMHOCT € ordereHa mpu cupeHero ¢ 0,2% nmobaBka Ha kypkyma u ueper mumep (C3).
CopabpxaHHeTo Ha oMera-6 MacTHUTE KHCEJIMHU HapacTBa CIPSIMO M3XOJHOTO CHpEHE U Haid-
BHCOKa KOHIICHTpalusl € oT4yeTeHa npu Biaranero Ha 0,3% xypkyma ¢ yeped numnep (C3)- 6,29
g/100g ma3nuHa. ToBa OT CBOS cTpaHa MpeAoIpeaess U BUCOKOTO ChOTHOIICHHE MEXIYy OMera-6
¥ OMera-3 MacTHUTE KHCEITMHY IIPH BJIATAHETO Ha J00aBKa KbM CAIAMYPEHOTO CHPCHE B PA3IMYHU
KOHIIEHTpAIUH.

Pa3kiioneHnTe MacTHM KHUCEIMHM HapacTBaT B aHAJU3UPAHUTE CHUpPEHA HaMalsBaT IMpHU
koHnenrpanus 0,1, 0,2 u 0,3% nobGaeka, mokaro npu 0,05% ce 3ama3Ba Onu3ka 10
KOHIICHTpaIMATa Ha U3XOIHOTO cupeHe. KomnyecTBeHOTO ChAbpKAaHUE HA PA3KIOHEHUTE MACTHU
KHCEJIMHU B XPAHUTEIHUTE MPOAYKTU € TMOoKa3aTell 32 MUKPOOMOIOTHYHATA AEHHOCT U TAXHOTO
HaMaJsiBaHE B pE3yJiTaT Ha BJIaraHETO Ha J100aBKa OT KypKyMa M YEpeH MUIep BOAU JO
HOJTUCKAHETO H.

N3Boau

TexHomornynara 06pa60TKa Ha C60pHO KpaBC MIIMIKO OO0 CaJIaMypEHO CHUPCHEC C BJIaraHC Ha
pasiindydHa KOHIOCHTpAalIuAg OT KypKyMa U YCPCH MUIICP BOAU 1O TEXHOJIOTMYHU 3ary61z1 OT IMPOTCUH
B PE3YJITAaT HAa NPOTCOJUTHYIHU MPOLECCHU I10 BPpEME Ha MMPOHCCa Ha 3PECHC, KOCTO BOJAU OT CBOA
CTpaHa MU OO0 IOHMWKABAHC Ha CBHABPKAHUCTO Ha CYXO BCIICCTBO B CaJlaMYpPCHUTC CHUPCHaA C
I[O68.BKI/I CIIpAMO KOHTPOJIHATA T'pyIlia CUPCHE. Bnaranero Ha ,Z[O6aBI(a B pa3jinyHa KOHLUCHTpalnud
HC MOBJIMsABA TCXHOJOIMYHHA MPOLEC HA 3PpCCHE HAa CAITaMYPCHOTO CUPCHE, KOCTO € YCTAHOBCHO
U JTOKAa3aHO C TIOKas3aTeyid CTCIICH Ha 3PAJIOCT. I[OCTOBepHO CC INOHM)KABA CBHABPIKAHUCTO Ha
HAaCUTCHU MACTHHW B pPE3YJITaT Ha BJIAaraHeTo Ha KypKyMa M UYCpPCH IMUIICP B pas3IMdHU
KOHICHTpALUHU, KOCTO noz[o6p;1Ba KaueCTBOTO Ha HNPOAYKTa U TI'O IIpaBU MO-3ApPaBOCIIOBCH

HIPOAYKT.

baaromapuocTu

UzcnenBanero e mpoBeAeHO C (uHaHCOBaTa mojkpena Ha Qoupa ,,Hayunu wuscrnensanus®,
MunucTepcTBO Ha 00pa3oBaHMETO M HayKara, B paMKUTe Ha H3MbIHEHHETO Ha IIpoekt
»IIpOyYBaHe BIUSHUETO HA apOMATHU PACTEHUS W TEXHHUTE €TEPHYHH Macliia BbPXY KadyeCTBOTO
Ha MJISIKO 1 MuitedHH npoaykTu®, (Jorosop ¢ @HWNe KI1-06-H56/3 ot 10.11.2021 r.).
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Effect of turmeric supplementation on the physicochemical and fatty acid
composition in white brined cow's milk cheese

Silviya Ivanova'®, Daniela Miteva', Krasimir Dimov', Tsonka Odjakova®, Ayten Solak', Eli
Kostadinova!, Kamelia Loginovska!, Pavel Todorov?, Atanaska Zgurova’, Nadya Ninova-
Nikolova®

Abstact

The purpose of the study is to determine the influence of the biologically active additive turmeric
and black pepper in a ratio of 3:1 in different concentrations on the organoleptic evaluation,
physicochemical and fatty acid composition of brine cheese from cow's milk obtained from highly
productive Bulgarian Rhodope cattle. The organoleptic evaluation of the brine cheese with the
addition of turmeric and black pepper determines the concentration of 0.1% as the most acceptable
in terms of smell, taste, aroma, consistency and color compared to the control group of white brine
cheese. The yield of brine cheese increased significantly (P > 0.001) when applying 0.05% and
0.01% of the supplement. The protein content decreases reliably, while the fat content increases.
The cheeses with different percentages of turmeric and black pepper additives are well matured
and this is proven by the degree of maturity indicator, which is over 16%. A significant decrease
(P > 0.001) in the content of saturated fatty acids was found when adding the supplement in
different concentrations, at the expense of a significant increase (P > 0.001) in poly and
monounsaturated fatty acids.

Key words: cattle, black pepper, yield, soluble protein, biologically active additive
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PasBbkaaHe, TreHeTHKAa M PENpPoOAYKIHUS Ha
AKUBOTHUTC
Animal breeding, genetics and reproduction
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Abstract

A comparative study on the main performance parameters and morphology of eggs of layer hens
(line “L”) and dual purpose cross “Salmon” with poorer vision was carried out. The experiment
was conducted in the Institute of Animal Science- Kostinbrod, with 12 pens each containing 35
birds at a stocking density of 5 birds/m? for each of the genotypes for the period 32-44 weeks of
age. The feed conversion and the laying performance of the hens were determined. Analysis of the
morphology of eggs from “M” category was performed at the beginning (32 wk) and at the end of
the experiment (44 wk). During the experimental period, except on 37 week, the feed conversion
was significantly higher in Salmon hens, as the latter showed lower laying performance. The
percentage of albumen decreased with the age of the hens, however, it remained higher in the birds
of line L. On the other hand, the percentage of yolk increased significantly with advancing of the
age, regardless of the genotype. Considerable differences were found in regard to the percentage
of the egg shell, as the values of this parameter was higher in the Salmon hens at the age of 32
weeks. In the latter, we observed lower egg shell thickness, in comparison to L line. The genotype
and age interacted significantly in regard to the Haugh units, as this trait remained higher in Salmon
at 32 weeks of age.

Key words: hens, genotype, age, performance, morphology of eggs

Introduction

At the end of the 1960s finished the long transition of the systems for production of hen eggs that
developed from small scale village farms to large scale industrial enterprises, turning the egg
production into a very important agricultural branch (Frohlich et al., 2012). The increase of the
scale of the farms lead to changes in production systems, and due to hygienic and economic
reasons, the latter became more intensive. Thus in 1970s, placing of layer hens in conventional
cages was indicated as a defining innovation. At the same time, public concern about the
intensification of the industry began to grow, especially after publications such as “Animal
Machines” (Harrison, 1964), initiated a new type of animal welfare legislation. This forced the
agriculture to adapt, responding to new consumer demands (Makdisi and Marggraf, 2011). An
initial push was given to the development of a new (alternative) type of rearing systems for laying
hens and a return to the floor-type rearing systems that provided greater freedom of movement and
conditions for natural behavior (Frohlich et al., 2012). Over time, this type of egg production
system was imposed and reaches the situation of the complete rejection of the conventional type
of cell systems within some countries (Germany and France) in 2022, setting deadlines for the rest
of the EU member states until 2027 (Albert Schweitzer Foundation, 2021; BBC, 2021).
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The strictly specialized layer hybrids, which are mainly based on ancestral lines adapted to
existence in cages (Nordskog et al., 1972), however, are found to be ill-adapted to the new
demands of the consumers. The main reason for this is the short-sightedness of the breeders of
nearly 40 years ago, who in the early 1980s eliminated or adapted all layer progenitor lines to cage
systems. The only one that preserved similar type of lines is the selection center of Lohmann
Tierzucht in Cuxhaven (Flock, 2009), where under the guidance of Prof. Flock, several lines of
layer type with higher live weight are preserved. This will later allow the creation of four-line
hybrids, such as Lohmann Dual and Lohmann Traditional (Kaufmann and Andersson, 2013; Icken
and Schmutz, 2013; Damme et al., 2015; McDougal, 2018), which are hybrids adapted to floor
and extensive systems (Lambertz et al., 2018; Jorga, et al., 2020), such as the alternative types of
systems (Belorechkov, 2010). On the other hand, the selection that was carried out in conditions
of low lighting leads to an aggravation of the vision of all ancestral lines, which is also inherited
by the final hybrids for eggs and meat (Aiala and Kiger, 1984). For this reason, when placed in an
environment with high light intensity (the alternative systems), they become aggressive (Collins
et al., 2011; Belorechkov, 2016), have lower performance and high mortality due to pecking (Star
et al. al., 2008; Alree et al., 2001). Their high requirements for feed further increase the tendency
to pecking and subsequent cannibalism (Belorechkov, 2011, 2016). Until recently, this did not
apply to floor-raised birds, but in the last few years there has been a tendency to increase the
lighting standards in buildings, which confronts breeders with a new problem related to the
unsuitability of old lines and hybrids to the new conditions. According to some researchers (De
Jong, 2007; Galster, 2011), crosses between lines with poorer vision and layers might give a good
result in response to the new demands of the market. Thus, dual purpose hybrids or combinations
that have good laying capacity in females (Bresse-Gauloise),with laying performance of 250 eggs
per year and a live weight of 3 kg in males and 2.2 kg in females (De Jong, 2007; Galster, 2011),
might be used in the alternative systems. In tests with a daylight-selected BB line, it was found
That the birds had poorer vision than other birds, which, combined with its parentage, makes it
suitable for a male form when forming egg combinations. Similar attempts were made by Ali and
Cheng (1985), using a male line with a genetic mutation for poorer vision, allowing layer birds to
remain indifferent to the irritation (Sandee et al., 2014) that high intensity of sunlight induces in
the laying hens (Sastry, 2006).

The aim of the study was to compare the main performance traits and morphological qualities of
the eggs in the conditions of a floor type rearing system in layers (Line "L") and dual purpose
"Salmon" birds with poor vision.

Material and methods

The experiment was carried out in the experimental poultry farm of the Institute of Animal
Science- Kostinbrod, Bulgaria. Two genotypes of hens were involved in the trial — dual-purpose
“Salmon” and layer line “L”. The dual purpose cross “Salmon” was obtained after crossing of
female layer Red Rhode Island (Line “L”’) and dual-purpose males based on Bresse Gauloise breed
(line BB). The birds have light pink to white colour of the plumage, white skin, light blue feet and
blue abdominal membrane. They do not deposit abdominal fat during the intensive growth. Line
“L” is a purebred layer line from the national gene pool of Bulgaria. The “L” birds are usually
reared on floor, but it is possible to be raised in alternative systems as well.

For the purpose of the study, the birds were reared in pens on deep litter. The feed and water were
provided “ad libitum” by gravity drinkers and bunker feeders. The birds were fed commercial feed
for layers (20-45 wk of age) containing maize, wheat, soybean meal, sunflower meal (crude
protein-16.056%,; crude fat-5.288%; crude fibers -4.392 %; Lys-0.771%; Met-0.346%; Ca-
3.199%; Na-0.367%, P-0.753%). The experiment was carried out into the period between the two
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control morphological analyses (32-44 wk of age). The trial involved 12 pens each containing 35
birds at a density of 5 birds/m? for each of the examined genotypes (a total of 420 birds).

During the trial, the feed intake of the birds for each pen was controlled daily and weekly, the
number of the laid eggs was recorded daily and weekly. Based on these data, the feed conversion
and laying performance were calculated.

Morphology analysis of 15 randomly chosen eggs of “M” grade was performed for each of the
groups. The analysis was carried out at the beginning (32 wk) and at the end (44wk) of the trial
period. The parameters of interest were weigh of the eggs, % of the albumen, % of the yolk, % of
the egg shell, shell thickness, Haugh units and colour (measured by Roche yolk fan). Data were
statistically evaluated using the JMP v.7 software package. The differences in the performance
parameters between the two genotypes were measured through t-test. For assessment of the
morphological traits of the eggs, two-way ANOVA was applied, to determine the effect of the
genotype and the age of the birds, as well as their interaction.

Results and discussion
Feed conversion and laying performance

During the whole trial period, except in the 37 th week, the feed conversion remained significantly
higher in the Salmon hens compared to line L (Fig.1). As seen on the figure, its values decreased
in the course of the experiment, as the lowest were detected on the 44™ week in both genotypes.

32 33 34 35 36 37 38 39 40 41 472 43 44

Week

Feed/egg/,g
= [ ] ] w
g 8 8 8 g 8

o

¥P<0.05; **P<0.01; ***P<0.001

Figure 1. Feed conversion (Feed/egg, g) in the two genotypes during the experimental period
(32-44 wk)

The results concerning the laying performance showed lower values of this parameter in Salmon
hens in the course of the experiment (Figure 2). Except in the 37" week, the differences in the
laying performance between the two genotypes are significant.
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Figure 2. Laying performance of the genotypes during the experimental period (32-44 wk)

The results for the feed conversion and the laying capacity that we observed are due to the specifics
of each of the genotypes. In a comparative study of the performance traits of dual purpose and
layer hens, Gagnat et al. (2020) found higher feed conversion and lower laying capacity in the dual
purpose birds from traditional breeds (Schweizerhuhn u Belgian Malines), that is in agreement
with our results. On the other hand, the authors pointed that when comparing the classic Lohmann
Brown layers with hens of Lohmann Dual, the latter showed significantly lower laying
performance with similar feed conversion. Baldinger and Bussemas (2021) comparing the layer
breed Sandy with the dual purpose Bresse and its crosses with White Rock and New Hampshire,
reported the highest laying percentage in Sandy, the lowest in Bresse, as the crosses had
intermediate position. The latter showed peak of the laying performance of 89 % and 87% during
37 and 31 week, respectively for Bresse x WR and WR x Bresse, as well as 88% and 84% during
the weeks 35 and 27 for the Bresse x NH and NH x Bresse, respectively. These values were
considerably higher that what we observed about the Salmon hens. On the other hand, Lambertz
et al. (2018), found close to our values of the laying performance of the Bresse x NH on 3week,
however, decrease of this parameter was observed at 44th week.

Morphological analysis of the eggs

The results of the morphological analysis of the eggs (Table 1) showed significant interaction
between the genotype and the age of the hens in regard to the weight of the eggs (P=0.004). It was
found that at the age of 44 weeks of the birds, this parameter had higher values in the Salmon hens.
In agreement with our results, Baldinger and Bussemas (2021) also found that the weight of the
eggs was determined by the significant interaction of the genotype and the age, however, the
authors did not detected significant differences in the weight of the eggs of the dual purpose and
the layer hens. On the other hand, Gagnat et al. (2020) reported significantly lower weight of the
eggs of dual purpose hens in comparison to layers. According to Schmidt and Damme (2017), the
lower weight of the eggs of the dual purpose hens is a problem due to the negative impact for
producing egg mass and its salability.
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Table 1. Components and quality traits of eggs according to the genotype (G) and the age (A) of

the hens
G A Weight, | Albumen, Yolk, % Shell, % Shell Haugh Roche
g % thickness, units
mm

Salmon | 32 52.50% 61.68 27.53 10.79a 0.378 93.607? 8.80
44 54.81% 60.20 30.17 9.63b 0.371 89.27° 8.67

L 32 5431 63.90 26.12 9.98b 0.403 89.53b 8.93
44 50.64° 61.07 29.17 9.76b 0.390 91.33% 8.67

G Salmon 53.66 60.94a 28.85 10.21 0.375° 91.43 8.77
L 52.47 62.49b 27.64 9.87 0.397° 90.43 8.80

A 32 53.41 62.79a 26.82a 10.39 0.391 91.57 8.87
44 52.72 60.64b 29.67b 9.69 0.381 90.30 8.70

Sig. G P=0.244 | P=0.032 P=0.103 P=0.059 P=0.001 P=0.419 | P=0.872
A P=0.499 | P=0.003 P=0.0002 P=0.0002 P=0.107 | P=0.308 | P=0.421
GxA P=0.004 | P=0.340 P=0.778 P=0.010 P=0.588 | P=0.016 | P=0.629

RMSE 3.89 2.72 2.81 0.68 0.024 4.77 0.80

Values least squares means; the values connected with different letters are significantly different (P<0.05)

The genotype and the age of the birds affected significantly the percentage of the albumen, being
higher in L hens, however its values decreased in both genotypes in the course of the experiment.
The yolk percentage was affected only by the age of the birds, and was increased by the 44 weeks
of age. Our results are in line with those of Baldinger and Bussemas (2021), who observed decrease
in the percentage of the albumen and increase in the yolk with age regardless of the genotype. We
found that the genotype and age interacted significantly in regard to the shell percent. The
comparisons made showed considerably higher value of this parameter in the Salmon hens at the
age of 32 weeks. The genotype affected significantly the egg shell thickness (P=0.0007), as it was
found that in Salmon eggs the values of this parameter were lower in comparison to L. This
confirms previous our observations on eggs of Bresse hens (unpublished data), that displayed
higher size of the pores of the shell. Significant interaction between the genotype and the age was
seen in regard to the Haugh units, as the trait had higher values in Salmon hens at the age of 32
weeks, when compared to line L at the same age. In addition, these values were higher when
compared to 44 weeks of age in Salmon birds, as in line L there were no differences between the
age groups. Discrepancies in this indicator between the different genotypes were observed by
Almeida et al. (2021). The higher Haugh units are associated with higher quality of the eggs.
According to USDA (2000), the eggs with Haugh units over 72 are considered of excellent quality.
The values of the Haugh units in our study varied in the range 89.27-93.60, showing excellent
quality of the eggs of the layer line L and the dual purpose Salmon.

Conclusion

The comparative study of the two genotypes of hens showed that the dual purpose Salmon birds
had higher conversion and lower laying performance when compared to the layer line. L.
Furthermore, these birds displayed higher percentage of the egg shell at the age of 32 weeks,
whereas the line L eggs had thicker shell. The eggs of the L hens had higher percentage of albumen,
while the yolk percentage was increased with age, regardless of the hens’ genotype.
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Abstract

The article presents the productivity indicators of Moldovan-type of Tsigay sheep, which are
oriented towards wool, meat, and milk production, for various age and sex groups. From 2018 to
2022, the evaluation of lambs and ewe lambs at 12-14 months of age, as well as rams and ewes,
was conducted based on live weight and wool yields. A comparative assessment of the average
productivity of the entire flock was made in comparison with the minimum requirements for
selected breeding groups. Throughout all stages, the number of individuals and their individual
productive indicators in kilograms and percentage ratios were taken into account.

Keywords: Ram - breeder, raw wool, body weight, lamb, ewe lambs, sheep.

Introduction

In the Republic of Moldova, there are two types of Tsigay sheep breeds - the local wool-milk type,
which was imported from Bulgaria, and the Moldovan wool-meat-milk type created by scientists
from the Scientific and Practical Institute of Biotechnologies in Zootechny and Veterinary
Medicine, in collaboration with zooveterinary specialists and the management of the Agricultural
Production Consumer Cooperative "Elita-Alexanderfeld" from Cahul district, for over forty years
[1]. The creation of the Moldovan-type Tsigay sheep involved crossbreeding the local Tsigay sheep
with rams of the Priazov wool-meat and Crimean wool-meat types, followed by further selection
and breeding of desirable sheep "in itself" [2, 4].

The aim of our research was to study the productivity of various age and sex groups over a period
of five years, to select highly productive animals for breeding groups, and to compare them with
the minimum productivity requirements developed during the creation of the new Tsigay type.
Additionally, we compared the selected groups with the average productivity indicators of the
entire flock, both in terms of physical weight and percentage ratios.

Materials and Methods

The research was conducted on Moldovan-type Tsigay sheep of wool-meat-milk direction,
belonging to various age and sex groups (rams, ewes, and young sheep classified by assessment).
The sheep population from Agricultural Production Consumer Cooperative "Elita-Alexanderfeld,"

113


tlpop
Typewriter
113


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHApOIHO y4acTHe ,,)KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALIUK,
1 — 3 HoemBpu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

peasant farm "Rusandu Dumitrii Nikolaevich" in Cahul district, and the Experimental-
Technological Station "Maximovka" in Anenii Noi district was analyzed.

The study has been carried out in the project: 20.80009.5107.20 "Management of the genetic
potential and productions of breed animals reproduced and exploited in the pedoclimatic conditions
of the Republic of Moldova".

Comprehensive assessment (scoring) of the young sheep was carried out at the age of 12-14
months, following the current instruction "Instructions for the scoring of Tsigay sheep with
elements of breeding work" [3].

Individual wool yields were evaluated based on the weight of wool fleeces during shearing, while
the live weight of the adult flock was measured before the breeding campaign.

The productive indicators of the selected groups, including rams, ewes, reproductive young rams,
and ewe lambs, were correlated with the standards of the created Moldavian-type Tsigay sheep,
considering the necessary selection intensity for the respective age and sex groups.

The statistical processing of the digital data obtained during the research, along with the
determination of the significance difference between the compared groups and the average values
of the indicators for the analyzed periods, was carried out following the guidelines for biometric
processing [5].

Results and Discussion

Based on the individual results obtained for rams and ewes during the autumn weighing before
insemination and shearing for each considered year, a biometric analysis was conducted for the
average values across all years.

In comparison to the average values across all years, the live weight of rams in 2021 was higher
by 2.48 kg (P <0.01) and in 2018 by 1.48 kg (P <0.05) (Table 1). As for the ewes, the live weight
was higher in 2021 by 1.53 kg (P <0.001), in 2020 by 0.68 kg (P <0.001), and in 2022 by 1.27 kg
(P <0.05).

Table 1. Results of the evaluation of adult sheep based on body weight and raw wool production,
kg

Year Breeding rams Ewes
n live weight Raw wool n live weight Raw wool
M+m M+m M+m M+m
2018 | 68 75.04+0.51%* 5.15+0.11 1123 51.25+0.16 3.67+0.02%**
2019 | 65 71.10+£0.55 5.63£0.12 959 50.79+0.17 3.35+0.02
2020 | 65 73.98+0.8 6.13£0.13*** | 908 | 53.17+0.19%** | 3,75+£(0.02%**
2021 63 | 76.04+0.74%* 5.02+0.12 850 | 54.02+0.19%** 3.55+0.02
2022 68 71.71+£0.62 5.57+£0.10 878 53.76+£0.51* 3.454+0.05
A"Zrag 392 73.56£0.29 5.50£0.05 | 4718 | 52.49+0.11 3.56+0.01

*P < 0,05, **P < 0,01, ***P < 0,001
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In 2020, the wool yield of rams was 6.13 kg, which was higher compared to the average value by
0.63 kg (P <0.001). Similarly, for ewes, the wool yield was higher in 2020 by 0.19 kg (P <
0.001) and in 2018 by 0.11 kg (P <0.001) compared to the average.

Based on the above-presented data, Table 2 was compiled, displaying the productivity of animals
selected in breeding groups compared to the average productivity of the flock and the minimum
requirements for this type of sheep.

Table 2. Productivity of breeding groups of adult sheep in comparisonwith the average flock
performance and minimum requirements

. Breeding rams Ewes
Indicators - - - .
n | live weight raw wool n | live weight | raw wool
Productivity of 14 | 81.1740.29* | 6.95+0.09* | 270 | 55.33+£0.08* | 4.43+0.01*
selected groups 3 kok ok 2 *ok ok
Average productivity | 32 1 23 56,099 | 55040,05 | 471 | 52.49+0.11 | 3.5620.01
across the flock 9 8
+/- k
compared to the | g| -7.61 - 145 - -2.84 -0.87
productivity of ., | 9.4 209 i 5.1 19,6
selected groups
Minimum - 80.0 6.0 - 50.0 4.0
Requirements
+/- k
compared to the | g| - 1.17 -0.95 - -5.33 -0.43
productivity of o} 1.4 13.7 i 9.6 9.7
selected groups
**¥p < 0,001

During the study period, 143 heads (43.5%) were selected for the breeding groups out of 329 rams,
and 2702 heads (57.3%) were selected out of 4718 ewes. The live weight in the breeding groups
for rams and ewes was higher compared to the average flock performance by 7.61 kg and 2.84 kg,
respectively (P < 0.001). Similarly, the wool yield for these age-sex groups was also higher. For
rams, it was higher by 1.45 kg, and for ewes, it was higher by 0.87 kg (P < 0.001). Considering
that the breeding groups were selected from animals with productivity indicators not lower than
the minimum requirements, the live weight for rams was higher by 1.17 kg, and for ewes, it was
higher by 9.6 kg. As for wool yield, it was higher by 0.95 kg for rams and 0.43 kg for ewes.
According to the evaluation instructions, the young sheep at 12-14 months of age were assessed
(Table 3).

All considered criteria for assessment in the breeding groups were based on live weight and wool
yield. For the lambs, 183 heads were evaluated, with a live weight of 54.68 kg and a wool yield of
5.45 kg. All lambs were classified as "elite."

As for the ewe lambs, they were classified into three categories: "elite," I, and 1. Among the
assessed population, 1631 heads (86.6%) were classified as "elite," to I and II respectively 133
heads 7.1% and 120 heads (6.3%) as II. The live weight of "elite" ewe lambs was higher compared
to the average flock performance by 1.56 kg (P <0.001), and the wool yield was higher by 0.14 kg
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(P <0.001). Table 4 shows the productivity of the selected groups of lambs and ewe lambs at 12-
14 months of age compared to the average flock performance and minimum requirements.

Table 3. Results of assessment of young sheep at 12 - 14 months, (M+m)

Class | n | % | liveweight,kg | raw wool, kg
Lambs
Elite | 183 | 100 |  54.68£0.39 | 5.45+0.08
Ewes

Elite 1631 86.6 45.924+0.09*** 4.83+0.02%**
Class 1 133 7.1 36.08+0.02 3.87+0.07
Class 11 120 6.3 32.35+0.13 3.68+0.10
Average 1884 100 44.36%0.07 4.69+0.02

#44P < 0,001

Table 4. Productivity of selected groups of lambs and ewe lambs at 12-14 months of age compared
to the average flock performance and minimum requirements

Rams Ewes
Indicators n | live weight raw wool | n | live weight raw wool
Productivity of selected é 56.68+0.41* | 6.81+0.15% | 11 | 47.64+0.11* | 5.46+0.03*
groups 0 ek sksk 41 sksk sksk
.. 1
Average productivity | g | 54 66,039 | 5452008 | 13| 4436:0.07 | 4.69:0.02
across the flock 3 84
+/- k
compared to the ol - -2.00 -1.36 - -3.28 0.77
productivity of of - 35 200 i 6.9 14.1
selected groups ) ) ) )
Minimum Requirements | - 45.0 6.0 - 40.0 4.5
+/- k
compared to the ol - -11.68 -0.81 - -7.64 -0.96
productivity of 1,0 1 544 200 | - 16.0 17.6
selected groups
***¥p < 0,001

For the lambs, all individuals exceeded the minimum requirements for live weight, but 23
individuals fell below the minimum wool yield. Therefore, 160 heads were selected for the
breeding group. The live weight in the breeding group was 56.68 kg, which is higher by 2.0 kg
compared to the average flock performance (P < 0.001) and 11.68 kg higher than the minimum
requirements. The wool yield was 6.81 kg, which is 1.36 kg higher than the average flock
performance (P <0.001) and 0.81 kg higher than the minimum requirements.
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Regarding the ewe lambs, the live weight in the breeding group was also higher by 3.28 kg (P <
0.001) compared to the average flock performance and by 7.64 kg according the minimum
requirements at wool yield respectively was 0.77 kg (P <0.001) and 0.96 kg .

Conclusions

The results of the conducted research indicate that the live weight in the breeding groups of rams
and ewes is higher compared to the average flock performance by 7.61 kg and 2.84 kg, respectively
(P <0.001). The wool yield in these same age-sex groups is also higher, with rams having 1.45 kg
higher wool yield and ewes having 0.87 kg higher wool yield (P < 0.001).

Regarding the lambs, the live weight in the breeding group is 56.68 kg, which is 2.0 kg higher than
the average flock performance (P < 0.001) and 11.68 kg higher than the minimum requirements.
The wool yield is 6.81 kg, which is 1.36 kg higher than the average flock performance (P <0.001)
and 0.81 kg higher than the minimum requirements.

At ewes, the live weight in the breeding group is also higher by 3.28 kg (P <0.001) than the average
for the flock and by 7.64 kg according to the minimum requirements, for wool shears, respectively,
0.77 kg (P <0.001) and 0.96 kg.
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Abstract

The aim of the study was to compare some of the main morphological and morphometric features
of four breeds originating from the region of Southwest Bulgaria - Struma chicken (SCh), Rhodope
painted chicken (RPCh), Southwest Bulgarian chicken (SWBCh), and Bulgarian longcrower (BL).
Almost all studied breeds showed the presence of characteristic plumage mutations - beard, crest,
and feathered shanks, with the exception of the Rhodope painted chicken. Struma chicken breed
had the highest live body weight, with average values of 3309.3+351.8 g and 2567.3+372.9 g for
roosters and hens, respectively (P<0.001). The weight of Southwest Bulgarian chicken breed is the
lowest, 2419.6+419.6 g and 1998.0+£222.6 g respectively (P<0.001). The Struma chicken breed has
the highest values in terms of the Massiveness Index, 13.79+1.08 for roosters and 12.24+1.39 for
hens respectively (P<0.001). The representatives of the Struma chicken showed the highest values
of Compactness Index (181.6+15.3 for roosters and 180.2+14.52 for hens, respectively), and the
lowest - for roosters (158.2+13.82) and hens (157.4+10.82) from the Southwest Bulgarian chicken.
Regarding the Long-leggedness Index, the mean values between roosters and hens of the four
studied breeds were close, ranging from 42.01 (BL) to 46.55 (SCh) for roosters and between 37.65
(RPCh) and 44.67 (SCh) for hens. Despite their close ancestry, long-term multivariate selection
applied to each of the four breeds has shown significant exterior differences, both in terms of
exterior dimensions and phenotypic characteristics.

Keywords: breed, Bulgaria, phenotype, chicken.

Introduction

The observed total globalization in poultry breeding is associated with a strong limitation of the
number of companies engaged in breeding (Gura, 2007) and with a concentration of genetic
resources, which leads to a serious reduction of genetic diversity in industrial poultry sector
(Besbes et al., 2007). Highly productive stock hybrids are gradually displacing native breeds and
breed groups, further limiting genetic variation in the domestic chicken (Lukanov, 2016). Despite
the proven reduction in genetic diversity, high heterozygosity is still observed in domestic chicken
populations from Africa, South America, and some Asian and European breeds (Malomane et al.,
2019).
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Today, more than 1000 breeds and breed groups of domestic chickens are known (DAD-IS, 2023),
and only a few of them have been implemented in industrial poultry farming (Teneva et al., 2015).
Europe is one of the main centers where a huge number of chicken breeds were created (Lukanov,
2017). Scientific research of local breeds in Bulgaria started in the 20s of the last century (Tabakov
and Chlebarov, 1930). The Bulgarian local breed groups of chickens were studied, and a later a
selection work began for creation of two Bulgarian dual-purpose chicken breeds (Pavlova et al.,
2021). Of all of them, to this day, only the Black Shumen chicken and the Stara Zagora red chicken
have been preserved (Lukanov, 2017a). The breeds of chickens raised by amateur poultry breeders
remain out of sight of scientists and state institutions. Besides the two Bulgarian breeds mentioned
above, there are several other breeds that were created in Bulgaria by amateur poultry breeders.
These are the Katunitsa chicken, the Struma chicken, the Southwest Bulgarian chicken, the
Bulgarian longcrower, the Rhodope painted chicken, the Bregovska dzhinka, the Struma bantam
and the Southwest Bulgarian dzhinka (Lukanov, 2011a, b; Teneva et al., 2015; Lukanov and
Pavlova, 2021). The subject of scientifically based research, of all the above-mentioned modern
Bulgarian breeds of chickens, were the Black Shumen chicken, the Stara Zagora red chicken, the
Katunitsa chicken and the Southwest Bulgarian dzhinka. This scarcity in terms of information on
the distribution, exterior and productivity of the Bulgarian chicken breeds gave rise to the purpose
of the present article. The aim of the study was to compare some of the main morphological and
morphometric features of four breeds originating from the region of Southwest Bulgaria - Struma
chicken (SCh), Rhodope painted chicken (RPCh), Southwest Bulgarian chicken (SWBCh), and
Bulgarian longcrower (BL).

Material and methods

The study was conducted during the period from 11.12.2021 to 08.10.2022 in the region of

Southwest Bulgaria, where are the most typical representatives of the Struma chicken (Pernik

region, Bulgaria), Rhodope painted chicken (Momchilgrad region, Bulgaria), Southwest Bulgarian

chicken (Banya village, Blagoevgrad Province, Bulgaria), and Bulgarian longcrower (Kurdzhali
region, Bulgaria) breeds. A total of 60 roosters and 100 hens of those breeds were subjected to
morphological and morphometric analysis (15 roosters and 25 hens from each breed). The average
age of the tested roosters was 14 months with minimal/maximal variations of 7 to 36 months. The
average age of the tested hens was 19 months, encompassing birds from 7 to 48 months old.

The following morphological characteristics were monitored:

- Phenotypic assessment of eye, shanks, and plumage color, comb type, beard/muffs, crest
development, and foot-feathering development.

- Live body weight (g).

- Body dimensions. They were measured in the following order: body length (cm); breast width
(cm); breast depth (cm); body circumference (cm); breast length (cm); lower leg length (cm);
wing length (cm); wingspan (cm); shank length (cm); shank circumference (cm); comb length
(mm); comb height (mm); beak length (mm); beak width (mm); wattles length* (mm); wattles
width* (mm). *only in nonbearded breed - Rhodope painted chicken.

Based on the conducted morphometric analysis, the following body conformation indices were
calculated:

119


tlpop
Typewriter
119


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHApOIHO y4acTHe ,,)KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALIUK,
1 — 3 HoemBpu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

- Massiveness index (MI) = (live weight/body length)*100
- Compactness index (CI) = (breast circumference/body length)*100
- Long-leggedness index (LI) = (leg length/body length)*100

The statistical analysis was performed via statistical software IBM® SPSS® Statistics (V26). Due
to the study’s specifics, data for mean (m), standard deviation (SD) and coefficient of variation
(CV, %) values were included as well. The male/female and between-breed differences were
considered statistically significant at p<0.05, using Student’s t-test, if the data were normally
distributed.

Results and discussion

Table 1 presents the summary data concerning the main phenotypic characteristics of the four
studied breeds. An impression is made by the presence of different comb types. The Struma chicken
and the Rhodope painted chicken are mainly characterized of the single comb type (rrpp genotype).
In SCh, a pea-shaped comb is also allowed by standard, and single individuals with a rose-shaped
comb are also observed (Lukanov, 2017a). For the purposes of the study, only birds with typical
external markings were used, and for this breed - only with a single-shaped comb. In contrast to
the SCh, no other type of comb is allowed in the RPCh, except single-shaped (Pavlova et al., 2021).
A pea-shaped comb type (rrPP/ rrP_) characterizes the breed BL, although there are single birds
with a strawberry-shaped type (RRPP; R_P_), characteristic of the SWBCh. In the latter, especially
in the female individuals, there are also birds with a pea-shaped comb. While only one type of
comb is allowed in the breeds that have been worked according to the breed standard, with some
exceptions such as Leghorn, Rhode Island Red, Orpington (Lukanov, 2017a), then in the more
primitive breeds there is frequent variation in some external signs, incl. comb shape (DAD-IS,
2023). As expected, the comb of the single-type breeds - SCh and RPCh (P<0.001) stand out with
the largest sizes (P<0.001). In RPCh the comb is longer (P<0.001) and almost similar in height in
the representatives of SCh, observed in both sexes. In the remaining two breeds with pea- and
strawberry-type comb, close values are observed, with regard to its length BL show significantly
higher values (P<0.05), while in terms of width - the dependence is reversed - in favor of SWBCh
(P<0.001). These results are directly related to the characteristics of those two comb types.
Regarding the color of the eyes, all the presented breeds are characterized by an orange-red color
of the iris, which is also typical for a large part of known breeds around the world (Lukanov,
2017a). The same can be said to some extent about the color of the legs (shanks), with all four
breeds having a base color of yellow with slight variations to a lighter or darker yellow (BL). A
relatively large proportion of birds with white legs are found in BL. From the leg measurements
taken, no statistically significant differences were found between the roosters from the four breeds,
both in terms of length and circumference (P>0.05). On the other hand, the differences between
hens of most breeds were statistically proven, where the greatest length (9.35£0.96 cm) and
circumference (5.05+0.48 mm) of the leg was distinguished by SCh (P<0.01). The average length
of the lower leg was highest in BL roosters (17.14+0.7 cm) and SWBCh hens (14.32+1.25 cm),
and the lowest average sizes were distinguished by roosters and hens from the RPCH group
(15.38+1.25 cm and 12.64+1.0 cm, respectively).
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Table 1. Main phenotypic characteristics of the studied chicken breeds

Parameter SWBCh SCh RPCh BL
Comb type Strawberry single/pea single pea
Eye color orange-red orange-red orange-red orange-red
Shank color yellow yellow yellow yellow/white
Beard yes yes no yes
Crest no yes no no
Feathered legs yes yes no yes
Main plumage red spangled chamois spangled mottled black yellow
colors

light spangled red spangled

chamois spangled mottled

Concerning the mutations of the plumage, it can be said that the SCh unites all presented here -
beard, crest and feathered legs, while the RPCh lacks them. Mutation plumage formations were
extremely well developed in the Struma chicken, reflecting in an extremely attractive appearance.
Other Balkan breeds with similar plumage features are Struma bantam (Teneva et al., 2015) and
Sultan chicken (Lukanov, 2012). Although the typical representatives of the Rhodope painted
chicken do not have such mutations, there are specimens with a beard or light leg feathering. The
SWBCh has a well-developed leg-feathering and beard, while the BL is distinguished by a
relatively well-developed beard and moderate to light feathered shanks. Comparing BL with the
other known longcrowing breeds (Lukanov, 2017b), it can be concluded that they have exterior
characteristics that are absent in any of the others - the presence of a beard, feathered shanks, and
a pea-shaped comb.

With the most variations in plumage color, the SCh undoubtedly stands out, but the most common
are in the range of spangled and mottled colors. The other ones with a few main plumage variations
is SWBCh — mainly in spangled (red, light, and chamois), but could be found in white, blue, and
black. The other two are distinguished with black-white mottled (RPCh) and black-yellow (BL)
plumage color. In RPCh there are some specimens with red spangled plumage color. In BL
plumage color is typical as could be seen in Denizli longcrowing chicken breed (Schwarz and Six,
2004).

Figure 1 presents the results obtained in terms of average live body weight measured in both sexes
of the studied breeds. It is clearly seen that the SCh group is distinguished by the highest parameter
values, respectively 3309.3+351.8 g for roosters and 2567.3+372.9 g for hens (P<0.001). The
lowest live body weight was recorded in the group of SWBCh, respectively 2419.6+419.6 g in
roosters and 1998.0+222.6 g in hens (P<0.001). This SCh/SWBCh difference is 26.9% for roosters
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and 22.2% for hens. The greatest variation in the parameter was observed in the males of the
SWBCh group (CV = 17.3%), and for the females - in the SCh group (CV = 14.5%). For the rest,
the coefficient of variation was between 8.06% (RPCh roosters) and 12.87% (BL hens). The

Male Female Male Female Male Female Male Female

Live body weight, g

SWBCh SCh RPCh BL
Breed

Figure 1. Live body weight according to breed and gender (g)

representatives of the RPCh and BL breeds had close values in terms of mass in male and female
individuals, with a between groups gender difference of 2.2% and 4.1%, respectively. Analyzing
these systematized data, we can place the considered four breeds in the groups of medium-weight
and light chicken breeds. In the class of medium-weight breeds, only SCh can be included, where
the weight range for roosters is usually between 3.0 and 4.0 kg, and for hens 2.5-3.0 kg (Genchev
and Lukanov, 2018). The SWBCh in its weight mean values is a typical representative of the light
breeds of chickens, which are usually in the range of 2.0-2.5 kg for roosters and 1.4-2.0 kg for hens
(Genchev and Lukanov, 2018). The remaining two breeds (RPCh and BL) showed intermediate
weight-class position, with roosters closer to medium-heavy breeds and hens to light ones. In
appearance, they are closer to light breeds, having a more elegant body and a less well-developed
breast area. Due to the presence of specific exterior characteristics, and in the case of BL and
behavioral ones, the SCh, SWBCh, and BL breeds can also be included in the decorative class of
chicken breeds, which was most likely the driving force for their creation (Lukanov, 2017). The
BL in its live body weight approaches the most longcrowing Balkan breeds, with the exception of
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the Sanjak longcrower, which has a higher live weight (Lukanov, 2017b), including his probably
closest relative — Denizli breed (Schwarz and Six, 2004; EE, 2012). Perhaps the closest breed to
the SWBCh is the Orloff, which, however, has a significantly higher live body weight, different in
its type, and lack of shanks feathering (EE, 2012; Lukanov, 2017a). The closest breed to the RPCh
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Table 2. Some body dimensions, divided by gender and breed group.

Parameter Breed SWBCh SCh RPCh BL

Gender IS Q 38 Q 3 Q 3 ?
Body length, cm  x+SD 21.68+1.19a* 18.96+1.46a* 24.0+1.73a* 20.93+1.23a* 23.19+0.37ab*  20.77+1.04a* 25.43+]1.1ab* 21.15+1.11a*
Breast weight, x£SD 8.91+0.75a*  7.9+0.43a* 10.29+0.47a*  8.83+1.04b* 10.44+0.62a*  7.89+0.6b* 10.36+0.56a*  8.36+0.59a*
cm
Breast depth,cm  x£SD 13.28+1.01a* 12.31+0.72a* 14.5+1.04 13.59+1.21a 14.56+1.55% 13.22+0.88a* 14.57+0.6a* 12.97+0.97*
Body x£SD 38.814+3.8a*  34.24+2.05a* 43.53+4.15 37.65+3.31ab*  41.36+5.1%* 36.75+3.31* 42.24+1.35a*  35.47+1.92b*
circumference,
cm
Breast length, x+SD 12.7+1.33a* 11.4+0.84a* 14.61£0.83ab*  12.65+1.17ab*  14.13+£1.51ac* 12.14+1.36* 15.994£0.51bc*  11.92+0.59ab*
cm
Lower leg x+SD 16.29+1.59* 14.32+1.25a* 15.93+1.17a* 14.03+0.99b* 15.38+1.25b*  12.64+1.0ab* 17.14+0.7ab* 13.08+0.89ab*
length, cm
Shank  length, x+SD 10.93+0.87*  9.26+0.69a* 11.14+0.69* 9.35+0.96b* 10.0+£1.07* 7.81+0.6ab* 10.64+0.9* 8.19+0.59ab*
cm
Shank x+SD 8.87+0.4%* 4.6+£0.37a* 6.07+£0.73* 5.05+0.48ab* 5.454+0.42% 4.2+0.38abc* 5.86+0.36* 4.62+0.41bc*
circumference,
cm
Wing lenght, cm  x£SD 37.67x1.48a* 32.74+1.29a* 37.79+3.08b*  34.334£2.16abc* 35.13+£2.03ac* 31.83+1.62b*  42.1+1.26abc* 32.2+2.22c*
Wingspan, cm x+SD 82.7143.5a*  73.32+£2.37a* 87.57+4.86b*  77.88+4.31ab*  80.63£1.77bc*  72.1242.74bc* 91.11£2.24ac*  75.02+3.69¢c*

Note: values marked with the same letters are related to statistically significant intergroup differences at P<0.05; Values marked with an asterisk are associated
with statistically significant gender differences at P<(0.05.
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in terms of external features is the Asturian Painted chicken, originating from Spain, it has a
significantly higher live weight (Rodriguez et al., 2009) and a different exterior type.

In Table 2, the summary values of the remaining exterior measurements taken in the four breeds
can be seen. It can be summarized that they don’t strictly follow the dependence related to the live
body weight, which could be expected that reflects on their body size, and from there on the exterior
dimensions.

Male Female Male Female Male Female Male Female
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B Index for massiveness B Index of compactness Index of long-leggedness
Figure 2. Body conformation indices reported in the investigated chicken breeds

Exterior indices represent a summary characteristic of some of the main body dimensions. In figure
2 can be seen the main exterior indices used in poultry farming, calculated for the four studied
breeds. The SCh had the highest values in terms of the Massiveness Index, 13.79+1.08 for roosters
and 12.2441.39 for hens respectively (P<0.001). The representatives of the SCh also showed the
highest values in terms of Compactness Index (181.6+15.3 for roosters and 180.2+14.52 for hens,
respectively). The lowest CI was determined for roosters (158.2+13.82) and hens (157.4+10.82)
from the SWBCh group. Regarding the Long-leggedness Index, the mean values between roosters
and hens of the four studied breeds were close, ranging from 42.01 (BL) to 46.55 (SCh) for roosters
and between 37.65 (RPCh) and 44.67 (SCh) for hens. Male birds showed a tendency towards higher
values in relation to the three indices, the differences being most pronounced in LI, which is closely
related to gender differences. Comparing the values obtained by us for the three indices for body
conformation with those presented in several broiler hybrids (Kokoszynski et al., 2017), it can be
summarized that despite the differences in breeding and age, the values regarding MI are
comparable. As for the CI, only at SWBCh comparable values are observed with those presented
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in broiler chickens (142.0-158.0 at broilers vs 157.4-158.2 at SWBCh). The other three genotypes,
showed higher CI mean values than those presented for broilers. The LI reported by us in all four
groups (37.7-46.6) was significantly higher than that of broiler chickens (33.9-34.9). Comparing
our results with those presented by a local breed, a typical representative of light breeds of chickens
— Shumen chicken (Lukanov et al., 2018), it can be said that with regard to MI the results presented
here are higher, as for roosters as well as hens (vs 9.15 in Shumen roosters and 7.86 in Shumen
hens). The reported CI in the cited study was comparable for male and female individuals of the
SWBCh and BL group but was lower compared to that of SCh and RPCh. Both roosters and hens
of the breed (Shumen chiken) are distinguished by lower mean values in terms of LI compared to
the breeds presented here (vs 41.05 for roosters and 34.9 for hens).

Conclusions

The presented Bulgarian breeds show distinctive exterior characteristics that distinguish them from
other known breeds of chickens. All described breeds have a basic spangled color of the plumage,
except Bulgarian longcrower. Only the Struma chicken combines all the described plumage
mutations - beard, crest, and feathered legs, while the Rhodope painted chicken lacks them. The
summary data in terms of live weight gives us reason to assume that the Struma chicken is in the
weight range characteristic of the medium-weight type of chickens, while the other three breeds
show characteristics of the light type of chickens. With the most massive and compact body, the
Struma chicken stand out, while the Southwest Bulgarian chicken have the lowest MI and CI
values. All four breeds show close values regarding the ratio of leg length to body length (LI).
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MOP®OJIOI'NYHA U JAEPMATOIVINM®HA XAPAKTEPUCTUKA HA
HOCHOTO OI'VIEJAJIO HA HOPMAH/ICKH I'OBEJIA OTTJVIEXKJIAHH
B BbJIT'APUA

Hukomait Mapkos*!, Ilseran Mapkos!, Cserocnasa Croituesa', Jlopa
Monpemxka!, Mapus BapsmoBsa?

Cenckocronancka akagemus- Copus, MHCTHTYT 1O INTAHUHCKO XHBOTHOBBICTBO H3eMaenne-TposH, 5600
2BABX Codus

* ABTOp 3a KopecnoHAeHIus: ncm64@mail.bg

Pe3rome

B crarusta ca pasriaenanu Mop(oJIOTHYHHUTE W JepMaTOrIU(HUTE OCOOEHOCTH HA HOCHOTO
orienajgo npu KpaBu M roHuuu oT Hopmanackara mnopona roseja akiIMMaTHU3UPaHU, U
OTIVIeKJIaHU B paiioHa obmuHa Kpecna, brnaroesrpanacka obmnact. bsxa onenenu 35 kpaBu u 5
oHunu. M3cnenBanure XKUBOTHM MOka3zBaxa MiieyHocT Haa 5500 kg, M3nmomsBanu Osixa
aHaTOMMYHM M Tomorpadcku meronu: ¢ororpadupaHe u U3MepBaHE HA IUIOIITA HA HOCHOTO
ornenano. Jlepmarornmudure ce mnpoydBaxa BH3YaIHO IO MeETOAMKAaTa Ha TpopuMeEeHKO
(1987,1991), mo nmeAyKTUBHHS METOJA 3a aHAIN3 HAa CHUMKAaTa CBIJIACHO KOWUTO, OTYHUTAXME
CIIEIHUTE NpU3HALM: OKpacka, TUI Ha JepMaToriuda, TUII Ha CTPYKTypara, H3BUTOCT U
HalpaBJIeHUE Ha KOXKHUTE Opa3/u, MOJOXKEHHWE Ha ThHKUTE, (opMa Ha KOXXHUTE TpeOeHH.
W3non3BanuTe TepMUHU U 0003HAUYEHHUS Ca B ChOTBETCTBHE ¢ MekyHapo/aHaTa BeTepHUHapHa
aHaTOMMYHa HOMEHKJaTypa - Nomina Anatomica Veterinaria.

Haii-Bucokomieuna mpoayKTMBHOCT ca TOKa3alM IMpeACTaBUTEIUTE Ha jAepMmaTtorumna ,.Kmac”-
5537,2 xg, cnensanu ot ,,JIppBo knonka“5511,2 kg, ,,Kopona”-5382,4 xg u ,,3ppH0”- 5078,6 Kg,
a C Hall- HUCKa MPeJICTaBUTENNTE Ha fepmaToTumna ,,Komou’-4788,0 kg.

Knrwouoseu oymu: bpaznu, reaku, Aepmaroriudu, HopMaHacko roBeno, HOCHO OTJeao.

YBoa

Jepmartornudukara € Hayka 3a KOKHUTE (PEHOKOMIUIEKCH, CBBbp3aHa C WIACHTHQHUKAIUATa U
CEeNIeKLMOHO-TIJIeMeHHaTa  paboTa TpU  NOpPeXKUBHUTE KUBOTHH. DeHeTHKaTa, Karo
MEXITYAUCHUIIIIMHAPHO HAYYHO HalpaBlieHWE, MpaBU NMPOYUYBHHUS HA JUCKPETHUTE MPOSBU Ha
eNUreHeTHYHa M3MEHYMBOCT W TEXHUTE KOMOMHAIMM, M KOPECHOHAMpa TICHO C
nepmatoriudukara (6;0koB, 1987).

Manodees u ap. (2005), u3cnenBaiy CHUMKH Ha HOCHU OIJIeAajia MpH KpaBu oT YepHolapeHaTta
MopoJia U JOCTUTHAIW J0 M3BOJA, Y€ CHIIUTE JaBaT CBEJIEHUS 3a YCTAaHOBSBaHE HA BHJA Ha
YKUBOTHOTO M HEroBaTa MJIEHTH(UKALUS U, Y€ TE3U CBEIECHUS Morar Ja ObJaT U3MO0JI3BaHU, KaTo
MapKep MpH CeIeKIUATA.

KoxxHuTte rbHKM M Opa3au HaAMHpallyd ce Ha MOBBPXHOCTTA Ha HOCHOTO Orieaaio, Gpopmupar
nepmatoriud, o KOMTO ce ChIM 3a MPOAYKTUBHOCTTA HA MHAWBHUAA, U KOWTO CIioMara TpaiHo
IpY UACHTU(PHUKAIMATA HA KUBOTHOTO, U TIPUHAUIEKHOCTTa My KbM OIPEJIENIEHO CTaa0 U (pepma
(JIummoBuk u np., 2011). B Ta3u Bpb3Ka € BB3MOXKHO M3IOJI3BAHETO Ha JepMaTodeHUTE Ha
HOCHOTO OIJIe[ajo IpU TOBeJaTa B KAaueCTBOTO Ha JONBIHHUTENCH MPHU3HAK NPU OTOOpa U
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dbopmupaHe Ha TJIEMEHHUTE siipa Ha cTajgara (ApkankoBa, 2002; ApxankoBa u Jlo3osas, 2008;
Jlo3oBas u Apxkankosa , 2010).

Enna ot BojemuTe TEHACHIIMY B Pa3BUTUTE, B TOBEIOBB/IHO OTHOILIEHUE CTPaHH, € CUCTeMaTa 3a
€HO3HAYHA PETUCTpAlUs U HICHTU(PUKALNS HA TNIEMEHHUTE B CTOKOBUTE *UBOTHU (bapaHoB u
ap., 1999; bapanos u Cuporuna, 2011).

W3non3BaneTo Ha nepmarorivga Ha HOCHOTO OIJIEJANI0 IPH rOBe/IaTa, KOWTO OCTaBa MOCTOSHEH
npe3 IeNus KUBOT Ha >KMBOTHOTO, JaBa BB3MOXKHOCT Aa ObAaT pa3pabOTeHH PpEruoHaIHU,
HAI[MOHAJTHU ¥ MEXKIYHAPOJHHU CHCTEMH 32 WICHTU(DHKAIMSA U MACIOPTHU3AIUs HA Pa3IMIHUTE
nopoau roeena. Bb3pacToBuTe H3MEHeHHS Ha aepMaroriuda Ha HOCHOTO OIUIEallo, MpU
roBefaTa IOKa3BaT CaMO KOJUYECTBEHH, HO HE W KAYECTBEHM H3MEHEHUs (ApKaHKOBa U
Jlozosas, 2010; Cupotuna, 2012).

I'onuap u ap. (2013), uzcneaBar 1epMaTOTUIIOBE HA JIBE YKPAUHCKH MJIEYHH MOPOJU rOBeAa —
YKpanHCcKaTa uYepHOIIapeHa Mopoja M YKpauHCKaTa uYepBEHO-IIapeHa Mopoja, KaTo ThPCST
Bpb3KaTa UM C MPOAYKTUBHOCTTA.

Kanunun (2014), mpoydBa AepMaTOTHIIOBE Ha HOCHOTO OTJIelajio NpU KEHCKH TejleTra OT
UepBeHo-1mapeHaTa nopoja u pa3KkpuBa Bpbh3KaTa UM C MECHATA MPOAYKTHBHOCT.

MauaxTtsipoBa u np. (2017) mpu u3crneaBaHe Ha MOTOJOBHETO OT SIKyTCKO aODOPUT€HHO TOBEAO
omucanyu 4 OCHOBHU THIIAa jaepMaTorimd Ha HOCHOTO orjienaio ,JIepBo-kimonka®™, , Kmac™,
LIlapanen u ,,KomOou*. Haii-romsima nposia e oroenszana npu aepmaroriauda ,,Komou* 68,4%,
KOETO CIOpe]] aBTOPUTE € MOKa3aTel 3a HUCKOTO HUBO Ha MPOBEXKJaHATa CEJICKIMOHHA paboTa
pe3 TOAMHUTE C Ta3H MOPoJa.

[IpoyuyBanus ¥ aHalW3 Ha JEPMATOTHUIIOBETE HA HOCHHUTE OTJiefajia TIpH TOBeIa ca MPaBUIU
Tpodbumenko (1987), Cuporuna u Mypanosa (2006), Apxxankosa u JlozoBas (2010), Cupotuna
u bapanos (2008), Cuporuna (2012), Noviyanto and Arymurthy (2013), MauaxTsipoBa u 1p.
(2017).

[lenTa Ha HACTOAIMIOTO H3CIEABaHE Oe€lIe Ja ce OmpeneNd OKpackara W aHATOMUYHUTE
0COOCHOCTH Ha CTpOEKa Ha KOXKara, Ja ce MpoydyaT pa3InyHUTE THIOBE Ha JepMmaroriuda Ha
HOCHOTO OTJIE/IaJio, KaKTO U Bph3KaTa UM C MJIEYHATA MPOAYKTHBHOCT HAa KPaBH W IOHUIU OT
HopmanjckaTa nopoja roBeia oTriaexxaanu B boarapus.

Marepuajau u MeToaH

WzcnenBanero ce mposene B yacTHa (pepma B obmmua Kpecna, brnaroesrpancka obmact. bsixa
olleHeHH 35 kpaBu U 5 roHUIM, 13 >xeHCku Teneta W | OMK, BCHMUKM NpPEICTaBUTENN Ha
Hopmaackoto rosemo. IlpakTthuecka CTOMHOCT 3a HM3CIEIBAHETO MMAT 35-Te€ KpaBU U 5-Te
IOHUIIM, 3aBBPIIMIN PacTeXa CH U IMOKa3aJly 3aBbpIICHU JakTauuu. M3cienBaHuTe >XKMBOTHU
nokasBaxa muieyHocT Haja 5500 kg.

W3non3Banu ca aHaTOMUYHH METOAM: (oTorpadupaHe W HM3MEpBaHE Ha IUIONITA Ha HOCHOTO
ornenano. CHUMKHTE Ha JAEpMaTOrIM(HUTE HAa HOCHOTO OIVIeJallo ce IMpaBexa ¢ LUudpoB
dotoamapar Practica DCZ-7,2 na pascrosinue 35-50 canTumerpa OT OO€KTa, CJled KOETO
chOpaHara 6a3a JaHHM ce apXHBHpAIle 3a aHalM3 U 00paboTKa. 3amucBaxa ce pe3epBHU KOIHS.
M3nom3Banu Osixa koMmMmioTbpHU mporpamu “‘Paint” um ,,Microsoft Word”. C momomra Ha
nporpama Coral mocTporxMe MpaBOBI'bIHA PEIIETKA, ChCTaBEHAa OT TPU BEPTHKATHH U TpPHU
XOPHU3OHTAJIHYU JINHUH, KOSITO HAaHACSIXME BBPXY H300paKEHUETO.

Jepmarornudure ce mpoyuBaxa BU3yalHO Mo meronukara Ha Tpodumenko (1987,1991), mo
JEOYKTUBHHS METOJ 32 aHAJIU3 HAa CHUMKAaTa ChIVIACHO, KOUTO OTYUTAXME CIIEIHUTE MPU3HALIM:
OKpacka, TUI Ha jJepMmaToriuda, TUN HA CTPYKTypara, U3BUTOCT W HAMPABICHHE HA KOXKHUTE
Opa3au, TMOJIOKEHHWE Ha THHKUTE, (opMa Ha KOXKHUTE TIpeOeHU. AHANMM3BT Ha TMOJYyYCHUTE
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CHHMKH Ce TIpaBellle MPU Pa3InyHO yBEIHUCHHE.

W3non3BaHuTe TEPMUHA B 00O3HAYCHHS Ca B CHOTBETCTBHE C MeEXIyHapOJHATa BeTepHUHApHA
aHaTOMUYHAa HOMEHKJaTypa - Nomina Anatomica Veterinaria.

Caenenue 3a MileyHaTa IPOAYKTUBHOCT 3a 305 JHEBHA JIaKTallUs B KWJIOTPAMH, ChIbpPXKAHUE Ha
MJIeYHA Ma3HHMHA U OeNTbK B MIISIKTO B % M TOpEIHHUS HOMEpP Ha JaKTalHsATa B3€XME OT
300TEXHUYECKUTE 3aMCH HA U3CJICIBAHUTE )KHUBOTHHU.

JanHuTe 0sixa 00pabOTEHN BAPHAIIMOHHO CTATHCTUYCCKUU U MPEJICTABCHU B TAOJIHIIN.

Pe3yaratu u o0cbikIaHe

®peHckara noponaa, HopmanackoTo roBeio € cb3aaaeHa 3a KOMOMHUPAHO U3I0JI3BaHE, 32 MIISKO
U Meco, B mpoabbkeHue Ha 150 roammHa cenmexuusi, 4pe3 MOA0OpsBaHE HA Pa3IMYHH MECHU
nomynanuu U orponus. [lokaza BUCOKa alaliTUBHOCT 3a MACUIIHO OTIJIEKIAHE U PAI[MOHATHO
yCBOsIBAaHE Ha TpeBa W rpyou ¢ypaxu. Cpeanara miedHoct ¢ 6600 kg musaxo, npu 4,42%
MacTHH BemiecTBa U 3,6% mnporeun. Bucokus chctaB Ha Kappa Casein ot rpyna ,,BB”, npasu
MJISIKOTO M TIOAXOMSIIO 3a NPOU3BOACTBO HAa BHUCOKOKAYECTBEHM CHUPEHA U JIPYTH MIICUHHU
npoayktu (Delaby et al.,2009; Le Guillous et al.,2019)

W3cnenBana, aHaidu3upaHa M cHCTEMaTu3MpaHa Oellle oKpackara Ha HOCHOTO OIJIelajo, Ha
HOPMaHJCKM KpaBM W IOHHUIM B KAa4€CTBOTO CHU Ha JOMbIHHUTENEH (eH. 3a >KUBOTHUTE OT
Hopmannackara nopoja € xapakTepeH TbMHO OexaB LBST (IBAT Ha Kade) Ha HOCHOTO OIJIeAalio
npu 37,5 % OT u3cnenBaHUTE KPaBH, CBETHI poaHOBO-KadsB UBAT npu 15,7% npu usciaenBanure
J)KUBOTHU M YEPBEHUKABO-Ka(siB JO CHUB THMEH IBAT, C PAa3jJU4YHU OTEHBIM MPU OCTAHAIUTE
uscneaBanu MHAUBUIU 56,8%. HocHo ornenano e obrpaaeno ¢ uBuna ot 0,5-1,25 cm, TbMHO
YepHU TMOKPUBHU KOcMH. B 7,5 % OT u3cienBaHuTe )KMBOTHH C€ HAONIOJaBaT ACMUTMETUPAHU
y4acThIIM MO HOCHOTO OTJIefajio C HeMpaBUJIHA MHOTOBIBIIHA WM EIUICOBUAHA dopMa U
paznu4HO pasmnosiokeHue. [lo—decTo cpemamo ce BbB BEHTpaJHaTa 4yacT U MO-PSIKO B
Jlop3ajiHaTa 4acT Ha HOCHOTO orjefano. ChIIecTByBa ONpeaesieHa 3aBUCUMOCT MEX/y LIBE€Ta Ha
HOCHOTO OTJIe/lajio M 1IBeTa Ha KOCMEHaTa MOKPHUBKA, KOJKOTO MO-ThbMEH € IIBETa Ha KOCMEHaTa
MOKPHBKA, TOJIKOBA MMO-ThMHA € M OKpacKaTa Ha HOCHOTO OTJIeAalo.

M3y4yaBaHeTO Ha CHUMKUTE Ha HOCHOTO orjieaano, Ha HopmaHcku KpaBU M IOHMIIM IT0Ka3a, 4e
HE3aBHCHUMO OT MPOJIBIKUTEIHOCTTA HA TIEPHOa MEXKIY U3CIeABAHMATA (IEHOHOIINE, CEAMMIIA,
Mecell, Ce30H, TOoJWMHA) TUIO'BT Ha JAepMmaroriuda €  MOCTOSIHEH-HEPOMEHUM
(Tpodpumenko,1991).

NunuBuaure ¢ nepmatoTun ,,JIbpBO-KJA0OHKA” MMaT 100pe M3pa3eHa BEpTHUKAIHA, IEHTPaTHA
Opaszia OT KOSATO M3JIM3AT HAISIBO U HA/ISICHO U BHB BUCOUMHA, OT/ACTHU JIBOMHU THHUU-KIOHKH.
KpaBute u ronunurte c¢ aepmarorun ,Kiac” uMar cUMETpUYHO H300pakeHHE Ha HOCHOTO
ornenano. KoxxHuTe BajioBe ca pas3MoNioKEeHU IUTbTHO. MIMaT ¢gopma Ha TPHUMKH, €IUICH U
noJjiocu. B 1ieHTpanHaTa v BEHTpajHaTa 4acT, T€ HarnoAo0aBaT pa3noyioKeHUETO Ha ChI[BETUETO
kinac. [lentpannara Opasna e moayepTaHo IbI00KA U OT Hesl ce KOHIIEHTPUPAT MO-clab0 U3BUTH,
TUTUTKA Opas3u.

[Ipu >xuBoTHUTE ¢ TUO Ha JepMatornuda ,Kopona” ce HabmogaBa acCMMETPUYHOCT Ha
n3o00pakeHneTo. TUIIbT Ha CHUMKaTa € pexaBa. KoXHUTE BajJoOBE MPUMYIIECTBEHO Ca KPBIJIU U
pasmnoniokeHu panuanHo. HaOmromgaBaT ce Ao0pe M3pa3eHH KOXKHH Opa3au, KOUTO ca clabo
W3BUTH WK AbroOpa3Hu. HampaBieHnero uMm € B KPBT, CIIPSMO KOKHUTE BaJIOBE WJIM B TOJISIMA
CTETeH OT BbpXa KbM Mepudepusra.

['oBenara ¢ Tum Ha JAepMaTOTHUIIA ,,3BPHO” WMAT Pa3IUYHO M300paKCHHUE HA JIsBAaTa U JICHATA
MOJIOBUHA HOCHOTO, OTJIeNIao Moa4epTaHa, aCHMETPUYHOCT Ha n300paxenunero. [loBppxHOCTTA
Ha HOCHOTO orjenaigo € riaiaka u Onectsma. KoxHuTe BajmoBe MMaT KpbIJia, OBajlHA U
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enuncoBuaHa (GopmMa U ca pasNoNoXKEHH IOSAUMHUYHO, U ca pa3npbCHATH MO Isjiara
NOBBPXHOCT. Ha momHara u cpegHaTa MOBBPXHOCT HA HOCHOTO OMJIeqano ce HabrogaBa
oOxBamiane (M3MbJIBaHE) Ha KOXXKHUTE BajoBe. B ropHara yact Ha HOCHOTO OTJelajo ca
XapaKTepHU cJ1ad0 M3BUTU KOXKHH Opa3y ¢ HaIpaBlieHUE MOJ] bI'bJ 45°, cripsiMo nepudepusra.
[IpeacraButenure Ha mnopoaara Hopmanjacko roBego ¢ tum Ha jaepmarotuna ,,KomoOum”
ChueTaBaT rOPeCIOMEHATUTE TUIIOBE B Pa3IMUYHU KOMOMHAILIMY U BapUaHTH.

Kakto e Bumno ot Tabnmuna 1, mpu HopmaHackoTo TOBeO ce HaOroAaBar 5 AepMaToTUIIa Ha
HOCHOTO orJyienano: ,,JIspBo- kimonka“, “Kmnac”, ,,Kopona”,” 3spHo” u ,,KomOu”’, Kouto mmar
CJIEIHOTO pa3npeiesieHuE:

Tabmuna 1. Yecrora Ha cpemane Ha nepmarotuna npu Hopmancko roseno B mporieHTH (%)

JepmaroTun
JBpBo KJIOHKA 25%
Kiac 37.5%
Kopona 22,5%
3BpHO 10%
Kombu 5%

AHaJOrMYHY Ha HAIllUTE M3CJENBAHUS pe3yaTaTH ca nonyuuiau Apskankosa u Jlozosas (2010),
I'onuap u np., (2013), MavaxteipoBa u z1p., (2017) npu pa3audHu mOpOIH TOBEIA.

Tabmuua 2. JlepmatornndHa XapakTepuCTHKa Ha Pa3IUYHU (DEHOKOMIUIEKCH IpH KpaBH H
roHuy or Hopmanacka nopoja roesega

PeHOKOMILICKCH JBpBo-KJIOHKA Kiac Kopona 3ppHo | Komb6u
Bpoii kpaBu (N) 10 15 9 4 2
HanpasJjienue Ha 6pazaure (%0)
B paBHa crenen 53,24 66,32 23,41
Ot pepxa B 9,14 10,21 72,47 14,7
TOJISIMACTETICH
K®M nepudepusita 28,48 23,47 4,12
H3BuTocT Ha Opa3aure (%)
CHUITHO U3BUTH 10,37 12,21 19,71 29,44
Cnabo u3BUTH 89,63 87,79 80,29 70,26
IMosio:xkenne Ha reHKUTE (%0)
AcuMeTpuyHU 34,26 38,65 41,57
CumeTrpuuHu 65,74 61,357 100 100 58,43
®opma Ha pparmentute (%0)
JbIru uBuIuU 77,35 71,34 88,47 8,23 57,44
Kbcu uBnim 81,58 85,52 91,51 83,49 100
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Enurcu 61,45 54,81 53,42 51,83 71,34

MHOTOBI'BJIHALIT 69,01 64,43 31,44 41,11 100

Jrocniu 10,24 8,17 29,32 55,13

Crersatv rbHKU 36,58 38,15 21,41 52,14
Oxpacka (%)

JenurmeHTupaHu 30HU 5,0 2,5 0 0

OpeoJst 0K0JIO HOCHOTO 100 100 100 100

orJeaano

OTchCcTBUE HA

JEMTUTMEHITUTMETUPAH! 95,0 97,5 100 100

30HU

Ot Tabauna 2. e BUIHO, Y€ aepMarorivdHaTa XapakTepUCTHKa Ha (PEHOKOMIUIEKCUTE Ha KPaBH
U 1oHuIM 0T HopmaHacko roBesio € CiaeaHoTo:

bpasznute ce moapaszaenar Ha:

Hacoyenu xbM Bbpxa B paBHa CTEIEH - JUHUUTE ca BEpPTHUKaIHU Ha octa. Kpaummara um ca
NEPIEeHIUKYIAPHA Ha BbpXa, Ha OcCeBaTa JHMHHS, HA HOCHOTO Orjienano. ['bHKUTE HMaT
HenpaBwiHa GopMa M MPWIMYAT Ha 4Yama. bpa3aure HamyckarT IEHThpa HAW-4eCTO TOJ| MpaB
bl Cpemar ce npu aepmarorunosere Kiac”-66,32 %, ,,JIbpBo-kinonka’-53,24%,, u ,,Kopona”
23,41%.

Hacouenu ot Bppxa B roisiMa cTemneH (MeXIUHHA Gopma) - uMa paJualiHO HampaBieHHE Ha
nuauuTe. ChHIIUTE CE€ CTPEMAT KbM YCIOBHATa OHMCEKTpHCa Ha Bbrbja. Makap U psSIKo ce
HaOM01aBaT KIMHOOOpa3HU Opaszau OT Bbpxa Ha (parMeHTa KbM nepudepusTa Ha HOCHOTO
ornegano. Cpemar ce mpu aepmarorumnosere ,,Kopona’-72,47 %,” Komb6u ,,-14,7%, ,,Kmac”-
10,21% wu ,,JAppBO-K10HKA-9,14%.

Hacouenu xbMm mepudepusra-Opazaure ce OTAENAT OT IEHThpa OOMKHOBEHO IOJ TpPaB BI'BII.
JluHnuTe M3NKUCBAT MajKa JIblra ¢ OTKIIOHEHUE KbM JOP3aJIHUS Kpail Ha HOCHOTO oruenano. Haii—
4ecTo Opa3auTe ce HACOUBAT KbM XOPU3OHTAIHHU OCH M Ca MPUOIU3UTEITHO YCTIOPEIHU C BhpXa.
B % otHomenue ca cnabo 3acThlIEHW U Ce€ CpelaT OCHOBHO IpH JepMaroTtumnure ,,J[bpBo-
KkioHka -28,48%, ,,Knac”-24,47% u ,,Kopona’-4,12%.

[To mpu3Haka U3BUTOCT, (PparMEHTUTE ce ACNAT Ha caabo u cuiaHO u3BUTH. C1abo U3BUTHTE Ce
XapakTepU3nupaT ¢ IBITH, MpaBu JUHUH. CUITHO U3BUTHTE CHABPKAT MHOXECTBO HENPABUIIHH,
xaoTuyHu Opazau. Cpematr ce NpuU HYETHPUTE JepMaToTUroBe ,,JIppBo—kionka“, ,,Kmac”,
,»Kopona” u ,,Komou” B pa3znuuno % CHOTHOIIEHUE.

OparmenTture Ha aepmaroriuda /cHuMKara/ mMoraT na ObJaT CUMETPHYHU M aCHMETPHYHH,
CIIpSIMO BEPTHKAJIHU OCH, TpPEKapaHW YCIOBHO TMpe3 IIEHThbpa Ha HOCHOTO OTJIEIAI0
(Tpodpumenko, 1991).

JepmaiauTe TRHKH B CTPYKTypaTa Ha jaepMaroriuda ca ¢ ¢opMa Ha KbCH U ABJITH UBUIIH, HA
MHOTOBI'bJIHHIN-4,5,6,7 BI'BIHUIU, HA JIFOCIIH, HA €JIMIICU M Ha CTETHATH I'bHKU. | BHKHUTE UMAT
paznuyHa ¢opMa W oOpaszyBaT CJIOXKHU CTPYKTypu. dPparMeHTHTEe Ha HOCHOTO OIJIeJajdo Ha
KUBOTHUTEe OT HopmaHjickaTa mopona MOKa3BaT IUTbTHA W pexaBa CTpykTypa. [lmprHara
CTPYKTypa Ha AepmaToriuda ce XapakTepu3upa ¢ IUIbTHU T'bHKH BBB BHUJ Ha JBITH U KbCH
BEpHUTHU, CJUIICH, OBalM, OJNM3KO Pa3MONOXKEHH eAHa a0 apyra. [Ipu >KUBOTHHTE C pexaBa
CTPYKTypa Ha fAepmaTorinda, TbHKUTE ca MO-TOJIEMH, pa3/IesieH! ¢ ITUPOKHU Opa3au u oOpa3yBat
nepMaiiHu rpedeHn. OOMKHOBEHO ce KOMIUTHIIMPAT CIIOKHU CTPYKTYpU C (POPMH Ha JIOCTIHA I
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€JIMIICU B Pa3IMYHO CHOTHOIICHHUE.
Paznpenenennero Ha AENMUTMEHTUPAHU YYACThLUM IO JEPMATOTUIIOBE € cleaHoTo: “‘/IbpBo-
kionka““-0, ,,Kmac-5,0%,” Kopona”-2,5 %, ,,Komou’-0%, ,,36pH0"-0%.

Te3u pesynaratu ca OMU3KKM MO CTOMHOCT U KOPECHOHIMPAT C PE3yJTAaTUTE MOJYYEHH OT
Cupotuna u bapanos (2009), npu paznuyau MiedHH mopoau roeeaa u Cuporuna (2012) npu
KOCTPOMCKH, SIPOCJIABCKU U YEPHOIIApEHU roBea

| % 63: 10001

N3yuyaBaHeTo Ha manujIapHUTE CHUMKUA HAa HOCHOTO OTJIEAalio MpH *KUBOTHU oT Hopmanackara
mopoja ToKasa, 4ye jaepMarorivda moka3Ba MOCTOSHHU CTOMHOCTH. YCTaHOBEHA € IOPOJIHA
CenuUIHOCT Tpu HopMmaHacTo roBemo. C Hall-BHCOKa MIIEYHA TPOAYKTHBHOCT ca
MpeJcTaBUTeNNTe Ha AepMmarotuna ,,Kmac”’-5537,2 kg cnenanu ot ,,JlpBo kimonka“5511,2 kg,
,Kopona-5382,4 kg u ,,3ppHo”’- 5078,6 kg, a ¢ Haii- HUCKA MPEACTABUTEIUTE HA JEPMATOTUIIA
»KoMon’-4788,0 kg. YHaciensBaHeTo Ha THIMA HA JepMaroriunda Ha HOCHOTO OTJIEJAno MOKe
Jla c€ M3IMOJ3Ba 32 UIACHTU(UKAIUS HA BCSIKO €HO XKUBOTHO M KaTO CEJIEKIIMOHEH MapKep Mpu
otbopa.

Morphological and dermatoglyphic characteristics of the nose mirror of
Norman cattle in Bulgaria

Nikolay Markov*!, Tsvetan Markov!, Svetoslava Stoycheva!, Lora Mondeshka', Maria
Baramova’

Abstract

The article examines the morphological and dermatoglyphic features of the nasal mirror in cows
and heifers from the Normandy breed of cattle acclimatized and raised in the Kresna
municipality, Blagoevgrad region. 35 cows and 5 heifers were evaluated. The studied animals
showed a milk yield of over 5500 kg. Anatomical and topographical methods were used:
photographing and measuring the area of the nasal mirror. Dermatoglyphs were visually studied
according to the methodology of Trofimenko (1987,1991) according to the deductive method of
photo analysis, according to which we took into account the following signs: color, type of
dermatoglyph, type of structure, curvature and direction of skin furrows, position of folds, shape
of skin combs. The terms and designations used are in accordance with the International
Veterinary Anatomical Nomenclature - Nomina Anatomica Veterinaria. The representatives of
the "Class" dermatotype showed the highest milk productivity - 5537.2 kg, followed by "Twig
Tree" 5511.2 kg, "Crown" - 5382.4 kg and "Grain" - 5078.6 kg, and with the most low
representatives of the "Combi" dermatotype - 4788.0 kg.

Key words: Furrows, folds, dermatoglyphs, Norman cattle, nasal mirror.
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ESTIMATION OF THE GEOGRAPHIC CONCENTRATION OF A BREED
KEPT IN MULTIPLE HERDS - THE RHODOPE SHORTHORN CATTLE

Zhivko Duchev'", Svetoslav Nikolov?

"nstitute of Animal Science—Kostinbrod, Agricultural Academy, 2232 Kostinbrod, Bulgaria
2Agricultural University, 4000 Plovdiv, Bulgaria
* Corresponding author: zhivko.duchev@agriacad.bg

Abstract

The concentration of a breed in a limited territory is one of the additional elements in estimation
of the risk status. It is usually expressed as the percent of the total population located within a
circle with given radius. To estimate the concentration at subpopulation level, based on generating
all subsets of herds, the overall number of farms plays important role as limiting factor for the
computations. This is the case of the Rhodope Shorthorn Cattle, which is present in multiple herds,
but located mostly in limited number of municipalities in the Rhodope Mountains. [To evaluate if
grouping of the animals by municipalities might be used to provide insight into the subpopulation
concentration, four different groupings were made — by the administrative centre and by the
centroid of the municipality, where the farm is located, by the closest municipality centre, and by
the closest centroid. All the groupings resulted in slightly overestimated concentration, but
provided a good base to identify areas with local concentration of the breed.

Key words: local breeds, risk, population size

Introduction

The conservation of animal genetic resources is a complex process comprising of number of
actions, from reviewing the status of each breed, determining its conservation value, choosing
appropriate conservation methods, to designing a conservation programme. One important step in
this chain of actions is the identification of the breeds at risk, i.e. breeds that need to be targeted
by conservation programmes (FAO, 2013). This is done by estimating the potential loss of
population size and genetic diversity taking also into account some other factors, which might
influence the risk. One of these factors is the concentration of the population in a restricted area
(Carson et al., 2009, Alderson, 2009, FAO, 2013). The potential threat of the geographic isolation
is recognized in Bulgaria already in the previous century, and mentioned in the recommendations
to preserve the breeds in several isolated herds (Hinkovski et al, 1984). The methodology for
assessment of the risk status of the breeds in Bulgaria (Nikolov&Duchev, 2022) also accounts for
the concentration of the populations and the limited number of herds. For estimation of the risks
related to geographic concentration, Alderson, (2009) proposed to use the radius of the circle
containing 75% of the population. In a study, part of the European Regional Focal Point (ERFP)
project titled “Development of models assessing the breeds risk status by utilization of population
and relevant georeferenced data”, Sturaro et al., (2013) defined 3 categories: vulnerable® - 75% of
the population within circle with 50 km radius; ,,endangered* —25 km radius , and ,,critical*“ —12.5
km radius. In Bulgaria, Duchev, (2021) did such study for four local breeds - Rhodope Shorthorn
Cattle, Rhodope Tsigai sheep, Central Rhodope sheep, and Bulgarian screw-horned longhaired
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goat. Duchev et al., (2022) studied the geographic distribution of the Bulgarian screw-horned
longhaired goat, a small breed with geographic concentration in more than one area, on the sub-
population level and presented an approach to explore also the risks associated with such
concentration. This approach, based on evaluating all subsets of farms keeping more than 25 (50)
% of the population in a circle with 25 (50) km radius, has its limitations. Due to the exponential
increase of the number of subsets with increase in number of farms, it is applicable to breeds, kept
in a limited number of farms.

The Rhodope Shorthorn Cattle (RSC) is an example of a breed distributed in large number of
small farms (Duchev, 2021), which makes the calculations by farm impractical. On the other
hand, the breed is present in limited number of municipalities, which provides us with option to
use the above approach aggregating on municipality level. In this study, we are trying to evaluate
the concentration on sub-population level on the example of RSC.

Material and methods

The data for year 2022 about the population of RSC controlled by the Association for breeding of
local cattle breeds (ARMPG) was used. The data set included location of each farm (village,
municipality, province), and the number of male and female animals kept there. Each farm was
mapped as a point by the coordinates of the village. Then, the animals in all farms located in the
Rhodope region, were grouped in four different ways:

A By the administrative centre of the municipality where the farm is located

B By the closest municipality administrative centre
C By the centroid of the municipality where the farm is located

D By the closest municipality centroid
The four sets of aggregated data were processed with the open source software QGIS 3.28
(QGIS.org, 2023) and all combinations keeping at least 25% (50%) of the population and located
in circle with radius of 25 km (50 km) were analysed. For the extreme combinations, we switched
back to the farm locations by village in order to evaluate the difference in the results by grouping
and the results by farm.

Results and discussion

In year 2022, the population kept by the 139 farmers of ARMPG is distributed around 89 villages
in 26 municipalities of 9 regions - Blagoevgrad, Veliko Tarnovo, Kardzhali, Kyustendil, Pleven,
Plovdiv, Smolyan, Sofia, and Haskovo (Figure 1.).

Of these animals, 89% are kept in 83 villages in the region of Rhodope Mountains.

To get a notion about the distribution of the farms, the distances from the farms’ villages to the
administrative centre of the municipality where the farm is located, to the closest municipality
administrative centre, to the centroid of the municipality where the farm is located, and to the
closest municipality centroid were used (Table 1.). As expected, the maximum distance was
observed between a farm and the administrative centre of its municipality, namely between
Lilkovo (Rodopi municipality) and Plovdiv. There are several municipalities in Bulgaria — Rodopi,
Maritsa, Tundzha, where the administrative centre is located outside of the municipality. The
administrative centres of Rodopi and Maritsa are located in the town of Plovdiv, belonging to the
municipality of Plovdiv.

Of the four groupings, the one by the closest municipality centroid implied less movement of
animals, compared to the other three groupings. The groupings by closest municipality
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Figure 1. Distribution of the population of Rhodope Shorthorn Cattle controlled by ARMPG

Table 1. Distances to various grouping centres (km)

Own Closest Own Closest
municipality municipality municipality municipality
administrative | administrative | centroid centroid
centre centre
Minimum 0 0 0.301 0.301
Maximum 29.057 21.446 20.601 16.796
Mean 10.681 9.210 8.866 8.075
Standard Deviation 6.282 4.498 4.955 3.860
Weighted mean? 10.061 8.504 8.516 7.945

2The numbers of animals in each farm were used as

weights

administrative centre and by the own municipality centroid were very similar regarding the

distances of moved animals.

The smallest circle radius of Okm in grouping A (Table 2.) indicates a presence of a municipality
where more than 25% of total population is kept. With the exception of grouping B, all other
groupings have identified the concentration of animals in the Momchilgrad municipality, where
more than 27% of the total population is located in a circle with radius 10.2 km. With Grouping
B, the smallest circle matched 41 farms, close to Krumovgrad and Momchilgrad, keeping 37.2%
of the population in circle with 22.5 km radius.

Table 2. Maximum concentration in 25 and 50 km radius

Grouping | Grouping | Grouping | Grouping

A B C D
Smallest circle radius 0 11 0 0
Percent of the population in above circle 27.4 37.2 27.4 26.9
Maximum population concentration in 50 82.5% 82.6% 82.5% 83.3%
km
Maximum population concentration in 25 62.8% 61.3% 60.2% 60.6%
km
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For the maximum concentration in circle with 25km radius, the results in all groupings involved
the municipalities Kardzhali, Momchilgrad, Krumovgrad and Madzharovo. The other involved
municipalities by grouping are as follows: Grouping A — Chernoochene; Grouping B —
Chernoochene, Stambolovo, Dzhebel; Grouping C — Haskovo; and Grouping D — Haskovo and
Stambolovo.

Looking at the farms in the four common municipalities, a cluster of 71 farms keeping 4130
animals (Figure 2.) was identified within a circle with 24.6 km radius. This result is close to the
ones obtained by the four groupings.

Figure 2. Combination of 71 farms keeping 57.2% of the population in a circle with 24.6 km
radius

Figure 3. Combination of 115 farms keeping 81.5% of the population in a circle with 45.8 km
radius
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In the 50 km circle, the common municipalities were Ardino, Banite, Zlatograd, Krumovgrad,
Kardzhali, Madzharovo, Momchilgrad, Harmanli and Chernoochene. Getting back to farms, a
cluster of 115 farms keeping 5884 animals (Figure 3.) was identified within a circle with 45.8
km radius. This result is also close to the ones obtained by the four groupings.

Conclusions

Due to the limited size of the municipalities in Bulgaria, the groupings of the animals by
municipalities led to only slightly overestimated results than the ones obtained by farms
locations. Though the grouping by own municipality administrative centre is simplest, grouping
by own municipality centroid should be preferred, as some municipalities have their
administrative centres outside their territory.
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Abstract

The publication presents data on the genetic structure and differentiation of populations in large
and small ruminants during breed formation. The objects of the study were aboriginal sheep of the
Tsushka breed, the Moldavian type of Karakul sheep, the Moldavian wool-meat-milk type of
Tsigai sheep, the local wool-milk type of Tsigai breed, populations of Holstein cows (Dutch
breeding origin), and the Moldavian type of Black and White cattle. It was found that the isolating
character of differentiation (D = 0.13; 0.15) was found in the populations of sheep of the
Moldavian type of Karakul and in the indigenous breed of Tsushka, as well as in the local wool-
milk type of Tsigai breed and in the Moldavian wool-meat-milk type. The most heterogeneous and
remote (D = 0.24) were the populations of indigenous sheep of the Tsushka breed and the local
wool-milk type of Tsigai breed, as well as the population of the Moldavian type of Black and
White cattle (D = 0.23) relative to the populations of Holstein cows of the Holland selection.

Keywords: sheep populations, cattle, crossbreeds, genetic distances, identities, divergence

Introduction

The key issue in determining and measuring the differentiation of any populations is the
quantitative assessment of the non-random distribution of genetic variability. The studies of
divergence of species and genetic differentiation of populations require analysis of heterozygosity
and genetic distances, measuring different aspects of variability, which, according to Zinovieva et
al. (2016), in the formation of different breeds of sheep at the inter-population level is 8.8 %.

The knowing how genetic variability is distributed among populations has important implications
not only for evolutionary biology and ecology, but also for breeding and preserving breeds of
productive animals. In domesticated animal species, the natural course of development is disrupted
because of different methods of breeding and crossbreeding, both to improve the "old" and to
create "new" breeds (Kuznetsov, 2020).

So, for example, Zorina (2018) in her research points to the diversity of selection methods and
approaches in creating different types of sheep, and to the peculiarities of natural and climatic
breeding conditions, which determine genetic polymorphism to varying degrees, and which can
be expressed in differences in the antigenic spectrum of blood. Such an example, according to the
author, can be the Trans-Baikal fine-fleeced breed and fine-fleeced sheep breeds of the North
Caucasus.

Selecting methods can also set different scenarios for the evolution of populations, directing them
towards isolation (D < 0.1) or divergence (D > 0.2) (Bader, 1998).
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Interbreed differentiation also makes it possible to determine the genetic diversity in animal
populations. Thus, when studying different breeds of sheep by 12 STR loci bred on the territory
of the Republic of Belarus (Cheburanova, 2021), the established genetic distance of 0.0137-0.2130
indicated a possible reduction in the genetic diversity of sheep bred on the territory of this country.

Materials and methods

The study has been carried out in the two projects: 20.80009.5107.12 Strengthening the "food-
animal-production" chain through the use of fodder resources new, innovative sanitation methods
and schemes, and project 20.80009.5107.20 "Management of the genetic potential and productions
of breed animals reproduced and exploited in the pedoclimatic conditions of the Republic of
Moldova".

The assessment and features of the genetic structure of sheep populations by blood groups,
including 14 antigens, were detected using monospecific serums on native sheep of the Tsushka
breed and the bred Moldovan type of Karakul sheep (QTsushka x & Karakul sheep of Uzbek
selection), and also on the created Moldovan wool-meat-dairy type of Tsigai sheep (9 Localx &
Priazovsky meat and wool x &' Crimean wool and meat) and on the local wool-milk type of Tsigai
breed. To establish the degree of differentiation, the local population of the wool-milk type of
Tsigai breed and the indigenous breed of sheep Tsushka were compared with each other.

The evaluation of the genetic structure of the population in cows of the Holstein breed (Dutch
selection) and the Moldavian type of Black-and-White cattle breed was carried out by the method
of lactoprotein electrophoresis according to the Smithies (1955).

The genetic similarity index (I) between two populations using the Nei test (1987) was calculated
»1”. It was derived using the following formula: lk= > a;xb; / \/Zalz X Zblz, where, a; and by refer
to the allele frequencies (Ayala, 1984). The formulation for genetic distance, D, is given by: D= —
In |

Discussion and results

The lactoproteins electrophoresis data obtained allowed us to estimate the proportion of structural
genes that are identical in both cattle populations (I) and to estimate the average number of allele
substitutions at each locus that occurred during the separate (since 2001) breeding of these breeds
(Table 1).

The genetic similarity in our studies between these populations was I= 0.77, which, in principle,
indicates their commonality in the analyzed lactoproteins, however, a genetic change (D= 0.23) is
detected between them due to the reproductive isolating mechanism, namely, in breeding of the
Black and White breed population "in itself". The Moldavian type of Black and White cattle was
created by crossing local cows of Simmental breed (in the northern zone of our republic) and Red
Steppe breed (from the southern part of Moldova) with bulls of Holstein and Black and White
breeds, respectively (Smirnov E. et al., 2009). In terms of genetic similarity between the created
type and the breeds involved in the crossings, the Moldovan type of Black and White cattle was
closer (D=0.15 and 0.17) to the parent breed-forming forms of the Simmental and Red Steppe
cows (Smirnov et al., 2020). Despite the close relationship of these populations (the common
ancestors were Holstein bulls), the value of genetic differentiation indicates that, on average, 23
alleles substitutions have accumulated for every 100 loci.
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Table 1. Genetic differentiation between populations of Holstein breed and Moldavian type of

Black and White cattle
Moldavian type of
Holstein breed, Black and White
Systems | Genes (n=180) cattle, aixb | D
(n=191)
ap ar’ by bi?
A 0,041 | 0,0017 0,034 0,0011 0,001394 — —
AS1-CN B 0911 | 0,8300 0,480 0,2304 0,43728 - -
C 0,052 | 0,0027 0,021 0,0004 0,001092 — -
D - - 0,462 0,2134 0 - -
B.CN A 0,891 | 0,7938 0,429 0,1840 0,382239 — -
B 0,102 | 0,0104 0,545 0,2970 0,05559 — -
K-CN A 0,819 | 0,6707 0,458 0,2097 0,375102 - -
B 0,180 | 0,0324 0,489 0,2391 0,08802 — -
BLG A 0,769 | 0,5913 0,473 0,2237 0,363737 - -
B 0,230 | 0,0529 0,526 0,2766 0,12098 — -
> — — 22,9859 — 21,8754 21,825 — —
— — — — — — 0,77 | 0,23

Table 2. Genetic differentiation between populations in sheep of the Moldavian Karakul type and
the indigenous Tsushka breed (according to Buzu I, 2012)

Syste | Antige Moldavian Karakul Indigenous Tsushka breed, arxb

s ns type, (n=383) black, (n=69) I D

ai ar’ b b’ 1
A Aa 0,58 0,34 0,70 0,49 0,41
Ab 0,15 0,02 0,12 0,01 0,02
B Bb 0,65 0,42 0,50 0,25 0,32
Bd 0,69 0,48 - - 0,00
Bg 0,72 0,52 - - 0,00
Be 0,63 0,40 0,25 0,06 0,16
Bi 0,23 0,05 - - 0,00
C Ca 0,91 0,83 0,48 0,23 0,44
Cb 0,75 0,56 0,38 0,14 0,28
D Da 0,74 0,55 0,56 0,31 0,41
I [ 0,05 0,00 0,32 0,10 0,02
I 0,95 0,90 0,68 0,46 0,65
M Ma 0,82 0,67 0,93 0,86 0,76
R R 0,35 0,12 0,27 0,07 0,10
O 0,60 0,36 0,42 0,18 0,25
2 - 26,22 - >¥3,16 23’8
0,8
7 0,13
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In studies on sheep, the populations turned out to be more similar genetically when creating an
intra-breed type of Karakul sheep (Table 2).

As can be seen from the table above, the analyzed populations have retained a lot in common with
each other in genetic terms, a slight differentiation of 13% is apparently due to the homogeneity
of the ecological and climatic environment during the period of breed formation, which contributed
and, apparently, contributes to the greater natural selection of genotypes most adapted to this
breeding area. It can be assumed that this happens regardless of the significance of the signs of
productivity in animals. Also, the author notes the great genetic remoteness of the Moldovan type
of Karakul from the breed-forming paternal form as Karakul of Uzbek selection (D= 0.2586).

A high adaptive plasticity and adaptability to environmental conditions was also shown by the
bred (created) Moldavian wool-meat-milk type of Tsigai sheep, which turned out to be 85%
genetically close to the local population of the wool-milk type of Tsigai breed (Table 3).

Table 3. Genetic differentiation between sheep populations of the local wool-milk type of Tsigai
and Moldavian wool-meat-milk type

Moldavian wool- .
. Local wool-milk type
meat-milk type of of Tsigai
Systems | Antigens Tsigai sheep, (n=13 4)’ arxby I D
(n=306)
al 3.12 bi b12

A Aa 0,64 0,41 0,66 0,44 0,42
Ab 0,23 0,05 0,90 0,81 0,21
B Bb 0,87 0,76 0,41 0,17 0,36
Be 0,29 0,08 0,38 0,14 0,11
Bi - - 0,53 0,28 0,00
Bg 0,33 0,11 0,40 0,16 0,13
Bd - - 0,72 0,52 0,00
C Ca 0,65 0,42 0,41 0,17 0,27
Cb 0,95 0,90 0,89 0,79 0,85
M Ma 0,62 0,38 0,49 0,24 0,30
R R 0,52 0,27 0,70 0,49 0,36
O 0,43 0,19 0,28 0,08 0,12
D Da 0,55 0,30 0,68 0,46 0,37
I i 0,05 0,00 0,01 0,00 0,00
I 0,95 0,90 0,99 0,98 0,94

)y - >4,77 - >5,73 4,44

0,85 ] 0,15

These data indicate some "interweaving and mixing" of the analyzed populations due to similar
selection conditions and the "effect" of the founder which is Tsigai breed.

To establish the genetic distance and to trace the "evolutionary history", local sheep populations
were analyzed, table 4.

Genetic differentiation (D — 0.23) in the studied populations, in our opinion, is explained by
stabilizing selection, the result of which is the geographical separation of the distribution of these
sheep. The Tsushka has historically grown in the north part of Moldova, unlike the local wool-
milk type of Tsigai, which traditionally, starting from 1769-1791 and after from 1806-1812 (during
the period of resettlement of ethnic Bulgarians) was bred in the south of our republic, namely in
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the Budjak steppe, where flocks of fat-tailed sheep of Tatars and Nogais used to graze (Lutskanov
etal., 2015).

Table 4. Genetic differentiation between local sheep populations

Syste | Antige | Local wool-milk type of | Aboriginal breed of | ai;xbi I D
ms ns Tsigai breed Tsushka
ai ar? b b;?

A Aa 0,66 0,44 0,70 0,49 0,46
Ab 0,90 0,81 0,12 0,01 0,11

B Bb 0,41 0,17 0,50 0,25 0,21
Be 0,38 0,14 0,25 0,06 0,10

Bi 0,53 0,28 - 0,00

Bg 0,40 0,16 - 0,00

Bd 0,72 0,52 - 0,00

C Ca 0,41 0,17 0,48 0,23 0,20
Cb 0,89 0,79 0,38 0,14 0,34

M Ma 0,49 0,24 0,93 0,86 0,46
R R 0,70 0,49 0,27 0,07 0,19
) 0,28 0,08 0,42 0,18 0,12

D Da 0,68 0,46 0,56 0,31 0,38
I i 0,01 0,00 0,32 0,10 0,00

I 0,99 0,98 0,68 0,46 0,67
> - 5,73 - 23,16 23,24

0,76 | 0,24

Natural and ecological conditions, such as the diversity of the feed base, the difference in average
daily temperatures (from south to north of Moldova, with 3-4 °C), the greatest amount of
precipitation in the north-western part of the country caused phenotypic and genetic differences of
local sheep and formed a heterogeneous gene pool of these populations.

Conclusions

The obtained results of genetic studies in local populations of cattle and small ruminants and in
more productive breeds and types created with their participation indicate the specific features of
the gene pool and the nature of their differentiation.

Thus, the great genetic proximity of the created types of sheep, in comparison with local breeds,
can be explained by the fact that they were all bred and further improved in similar natural and
climatic conditions of Moldova, while the original maternal basis for them were individuals of the
indigenous breed of Tsushka and sheep of the local wool-milk type of Tsigai breed. In addition, in
the second half of the 20th century, the main vectors of selection in sheep breeds were an increase
in dairy and meat productivity, and the quality of lambskins (curls), while the gene pool of the
Karakul breed and Tsigai was intensively used for that, and which together determined the genetic
similarity of the studied breeds. Local animal populations (as Moldavian type of Black and White
cattle, Tsushka sheep and wool-and-milk type of Tsigai sheep) evolved in the direction of
divergence (D= 0.23; 0.24) by selecting individuals with high resistance to local climatic
conditions and meeting the economic requirements of the time, which finally formed them
distinctive gene pool.
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The established heterogeneity of populations in sheep of the Tsushka breed and wool-milk type of
Tsigai sheep, as well as the Moldovan type of Black and White cattle is a necessary condition for
their further preservation, with subsequent selection as maternal bases in various breeding
programs and possible inbreeding control.
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Abstract

The aim of the research was to determine the fertility of purebred sows (Large White -LW,
Landrace -L, Swedish Landrace -SL, Danish Landrace - DL, Duroc -D, Pietrain -P, Hampshire -H,
Norwegian Landrace -NL, German Landrace -Ne.L.) and seven F1 hybrid genotypes (Landrace
and Large White). The influence of genotype and parity of sows on litter size traits (Number of
live born piglets -NLBP, number of stillborn piglets -NSP, total piglets born -TPB, number of
reared piglets and litter weight) and lactation duration was examined. Research showed that the
highest number of live born piglets was in F1 crossbreeds (13.36 NLBP), while among purebreds
the highest NLBP was in the Landrace breed (12.44 NLBP) and Large White (12.17 NLBP).
Looking at parities for all tested genotypes, NLBP in the first litter was over 11.53 piglets. For
breed L and LW, the highest NLBP was in the fourth litter 12.88 and 12.55 piglets. F1 crosses
LxLW (YLx3LW) also had the highest NLBP in the fourth litter 12.85 piglets. For the genotype
F1 crosses LWx L (LWxJL), the highest average number of live-born piglets was 12.32 piglets
in the second and third litters. Variation in litter size at birth and weaning by genotype and parity
was statistically significant (P<0.01), except for the number of stillborn piglets of L sows by parity,
where a significant difference was found (P<0.05).

Keywords:live born piglets, stillborn piglets,reared piglets,litter weight, parity

Introduction

Every production should be based on the basic economic principle of maximum productivity,
economy and profitability. In other words, every agricultural producer in modern conditions of
production should achieve high and stable yields of good quality, while preserving the
environment, and having minimal investments and achieving maximum profit. In the Republic of
Serbia, there is a great potential for growing a significantly larger number of pigs, that is,
preconditions for an economically justified increase in production. This is primarily due to the
available domestic raw material base for animal nutrition and due to preserved old and newly
installed production capacities in the complete production chain, from farms to processing
capacities. In our country, pork production is very important because the share of pork makes up
58.7% of the total production of all types of meat in our country (Radovi¢ et al., 2022). Many
factors affect the economy, that is, sustainable development. Economic results in pig production
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depend on numerous factors of a genetic and non-genetic nature, whether it is the production and
rearing of young pigs, the production of fattening pigs with a large proportion of meat in half and
good physico-chemical and technological properties of the produced meat.

In light of the above, there is an obvious need for continuous research and monitoring of indicators
of fertility, growth intensity and meat yield, in order to determine heritability, genetic and
phenotypic correlations as precisely and accurately as possible, since most quantitative traits are
influenced by numerous genes at different loci ( Radovi¢ et al. 2013). The importance of pork
production in the framework of world livestock production, both in terms of the volume of
production and in terms of the economic effects that are realized in this branch of livestock
production, is largely based on the fertility that characterizes this type of domestic animals (in
addition to intensive growth, efficient use of food and very favorable tissue structures in the trunk).
Fertility of pigs, as a species, is limited in sows by the number of ovulated eggs, the capacity of the
uterus and the ability of the embryo to survive, on the one hand, as well as the duration of the
individual stages of the reproductive cycle on the other hand, and in this sense, the parameters that
characterize the fertility of boars such as libido, volume of ejaculate, concentration and motility of
spermatozoa. The effects of selection on litter size traits are limited mainly by the low heritability
coefficient, as well as by the fact that these are sex-determined traits (they are manifested only in
females) that are manifested relatively late in the productive life. Additionally, the negative
correlation between direct additive (reliably hereditary) and maternal effects, as well as the
relatively low intensity of selection, which is usually the result of a high overhaul percentage, leads
to a reduction in effects. From the perspective of assessing the total reproductive potential of sows,
it is necessary to look at and record the number of stillborn piglets, that is, to determine the total
number of piglets born in the litter. Although the appearance of a certain number of mummified
and stillborn piglets is relatively frequent and common, it is very important to determine the reasons
that led to its manifestation. They can be various infectious diseases of sows, inadequate treatment
and procedure during farrowing, inadequate nutrition and quality of feed for sows during
farrowing, high coefficient of kinship between sows and farrowings, poor housing conditions and
microclimate in facilities for sows, and they can also be hereditary. character. Proper detection of
the causes of stillbirths is a prerequisite for taking measures and procedures to eliminate them and,
in this way, increase the litter size at farrowing. The number of reared piglets is essentially the most
important feature of pig fertility, because it represents the final result of the technological phase of
pig reproduction.

Material and methods

Research included purebred sows (Large White -LW, Landrace -L, Swedish Landrace -SL, Danish
Landrace -DL, Duroc -D, Pietrain -P, Hampshire -H, Norwegian Landrace -NL, German Landrace
-Ne.L.) and seven genotypes of the F1 generation (Landrace and Large White). Of the total number
(n=25391) of litters, the largest number was of the Large White breed (11588 litters). The traits of
litter size (Number of live born piglets -NLBP, number of stillborn piglets -NSP, total piglets born
-TPB, number of reared piglets and Litter weight) and lactation duration were examined. For the
genotypes with the highest number of litters, an analysis of the litter size by sow parities was
performed. The statistical package IBM SPSS Statistics 20 was used for data processing. Two
models of variance analysis were used in order to determine the significance (P<0.01) of genotype
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(Gi =1,...16) and patency of sows (Pi =I,...10). on the studied characteristics of litter size and
duration of the lactation period.

Model 1: Yi=p + Gj + ejand

Model 2: Yi=p + P; +¢;.

Results and discussion

Table 1 shows the size of the litter at birth for the tested genotypes. Out of the total number of
litters (table 1), the largest number is of sows of the Large White breed (VJ; 45.64%), while the
share of Landrace litters was 14.16%. The highest proportion of crossbred sows was recorded with
genotype F1 QLWxJ'L (15.00%) and F1 QLx3LW (11.76). The highest fertility was in F1 crosses
where the mother and father were Large White and Danish Landrace, respectively (13.36 live-born
piglets), while the lowest number was in the Pietren and Durok breeds (10.99 and 10.95 live-born
piglets). Variation in litter size at birth by genotype was statistically significant (P<0.01).

Table 1. Average values and variability of fertility traits of sows by genotypes

Number NLBPZ) NSP TPB
Genotype " . = = =
of litters X SD X SD X SD
SL 193 1164 192 0.19] 0.65| 11.83 ] 2.04
H 13 11.31 1.60 0.00 | 0.00 11.31 1.60
P 206 1099 | 2.34 0.51 | 0.90 11.50 | 2.35
NL 41 11.49 | 1.40 0.22 | 0.61 11.71 1.62
Ne.L 20 10.35 | 0.81 0.05| 0.22 10.40 | 0.82
L 3596 12.44 | 2.43 043 | 0.87 12.87 | 2.53
DL 399 12.33 | 3.78 1.34 | 1.88 13.66 | 4.21
D 342 1095 | 2.28 0.60 | 1.04 11.55 | 2.32
LW 11588 12.17 | 2.32 037 | 0.84 12.54 | 2.45
F19NLxJLW 177 12.82 | 2.44 042 | 0.86 13.24 | 2.58
F12LWxJ3DL 682 13.36 | 3.53 1.32 | 1.74 14.69 | 3.93
F12DLxJLW 1242 13.36 | 3.82 1.34 | 1.71 15.48 1.44
F12LWxJL 3808 12.10 | 2.37 0.58 | 0.94 12.68 | 2.57
F19NeLJLW 33 13.09 | 2.39 082 | 1.16 1391 | 293
FQLxJLW 2985 12.33 | 2.52 0.57 | 1.00 12.90 | 2.70
F12LWJNeL 66 10.83 1.33 0.24 | 0.86 11.08 1.49
Z/Y 25391 12.28 | 2.55 053 | 1.03 | 12.84 | 2.66
F 38.36%*3) 114.7%* 130.43**

DLW - Large White, L —Landrace, SL - Swedish Landrace, DL- Danish Landrace, D —Duroc, P-Pietrain, H- Hampshire,
NL- Norwegian Landrace, Ne.L.- German Landrace; ?NLBP- Number of live born piglets, NSP- Number of stillborn
piglets, TPB-Total piglets born; **P<0.01

The size of the litter at farrowing (number of reared piglets and weight of the litter at farrowing)
and the duration of lactation by genotypes are shown in table 2. The highest number of reared
piglets was in the Danish Landrace 11.77 and in the F1 crossbreed where the mother and father are
Large White and Danish Landrace, respectively (11.75 and 11.71 reared piglets) The lowest
number of reared piglets was in the breed German Landrace (9.63 reared piglets) and Hampshire
(10.23 reared piglets) with the longest duration of lactation of 36 days. The average duration of
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lactation for the examined genotypes was 32.78 days. Variation in litter size at weaning and

duration of lactation by genotypes was statistically significant (P<0.01).

Table 2. Average values and variability of lactation duration, number of reared piglets and litter

weight by genotypes
Number of Lactation Number of Li .
. : . itter weight. kg
Genotype " weaned litters duration. days reared piglets
X SD X SD X SD
SL 173 33.36 3.84 | 10.82 1.91 99.20 19.01
H 13 36.92 340 | 10.23 1.79 | 100.62 16.16
P 201 32.86 3.63 | 10.59 1.45 96.91 15.54
NL 38 34.11 2.95 | 10.32 1.04 89.97 10.95
Ne.LL 19 36.32 3.61 9.63 1.21 92.15 14.80
L 3357 33.84 737 | 11.22 1.65 99.32 18.80
DL 375 30.08 732 11.77 1.83 77.81 18.30
D 324 32.70 4.58 | 10.51 1.48 93.26 16.70
LW 10903 33.03 470 | 11.31 1.82 99.33 19.55
F19NLxJLW 164 33.38 2.60 | 11.12 1.66 97.16 14.32
F12LWxJ3DL 655 31.30 7.96 | 11.71 1.93 79.70 19.65
F12DLxJLW 1172 32.24 8.46 | 11.75 1.96 76.44 17.83
F12LWxJL 3642 31.27 476 | 11.38 1.77 96.49 17.58
F19NeLJLW 31 33.32 3.69 | 11.61 1.80 96.06 9.82
FQLxJLW 2841 32.96 3.63 | 11.09 1.62 99.00 17.42
F1QLWJ'NeL 61 33.74 277 | 10.41 1.16 92.09 10.18
Z/Y 23969 32.78 549 | 11.30 1.78 96.57 19.65
F 36.70%*2) 22.06** 155.71%%*

D LW - Large White, L —Landrace, SL - Swedish Landrace, DL- Danish Landrace, D —Duroc, P-Pietrain, H-

Hampshire, NL- Norwegian Landrace, Ne.L.- German Landrace; 2 **P<0.01

Table 3. Average values and variability of fertility traits of L sows by parity

Parity Number of I\_ILBPI) I\_ISP T_PB N_RP*
litters X SD X SD X SD X SD

1 476 11.68 2.17 | 0.33 0.71 12.01 2.22 10.84 | 1.42
2 623 12.51 2.55 | 0.33 0.75 12.84 2.65 11.34 | 1.66
3 548 12.84 2.68 | 042 |0.79 13.26 2.78 11.62 | 1.78
4 503 12.88 2.61 0.51 1.02 13.39 2.64 11.58 | 1.79
5 396 12.79 230 | 0.50 | 0.89 13.29 2.42 11.40 | 1.70
6 343 12.70 2.11 0.45 0.96 13.15 2.17 11.27 | 1.48
7 257 12.29 2.10 | 0.46 1.00 12.76 2.25 10.87 | 1.45
8 198 12.00 2,08 | 046 | 093 12.45 2.38 10.76 | 1.25
9 143 11.68 2.31 0.48 0.92 12.15 2.23 10.50 | 1.51
>10 109 11.66 2.36 | 0.51 0.83 12.17 2.44 10.44 | 1.70
Z/)_( 3596 12.44 243 |0.43 0.87 12.87 2.53 11.22 | 1.65
F 10.375%* 2.0104* 10.899%** 13.639**

DNLBP-Number of live born piglets, NSP-Number of stillborn piglets, TPB-Total piglets born, NRP-Number of reared
piglets (of 3357 weaned litters);* P<0.05, ** P<0.01
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The variation in the litter size of the Landrace breed at birth and farrowing by sow parities is shown
in table 3. In the above table, we see that the average number of live-born piglets from the second
to the eighth parity was over 12 live-born piglets. The highest number of piglets born alive was in
the fourth parity, 12.88. The number of reared piglets was the highest from the second to the sixth
parity and the highest in the third parity (11.62 reared piglets). Variation in litter size at birth and
weaning by parity was statistically significant (P<0.01) except for the number of stillborn piglets
where a significant difference was found (P<0.05).

Table 4 shows the variation in litter size by birth and weaning parities for the Large White breed.
The highest average number of live-born piglets (over 12 live-born piglets) was, as for the Landrace
breed, from the second to the eighth parity, while the number of reared piglets of over eleven was
from the first to the ninth parity (the highest number reared on 11.52 and 11.53 in the fourth and
fifth parity). The highest number of piglets born alive was in the fourth parity, 12.88. The number
of reared piglets was the highest from the second to the sixth parity and the highest in the third
parity (11.62 reared piglets). Variation in litter size at birth and weaning by parity was statistically
significant (P<0.01) except for the number of stillborn piglets where a significant difference was
found (P<0.05).

Table 4. Average values and variability of fertility traits of LW sows by parity

_ Number | NLBP D NSP TPB NRP*

P of litters | X SD X SD | x SD X SD
1 1903 1159 | 200 | 041 |087 |1200 |2.10 |11.02 | 1.67
2 2258 12.12 | 235 |035 |08 |1247 |251 | 1130 | 1.71
3 1889 1234 | 247 | 039 |078 |1273 | 264 | 1147 | 1.79
4 1509 1255 | 252 | 044 |099 |1299 |271 | 1152 | 188
5 1201 1242 | 229 039 |087 |1282 |240 | 1153 |2.08
6 976 1238 | 238 | 031 |079 |1268 |248 |1140 | 1.96
7 656 1227 | 226 |035 |077 |1262 |228 |1134 |1.77
8 458 1214 | 213 | 033 | 077 | 1248 |222 |11.17 | 182
9 334 11.95 | 186 |027 |078 |1220 | 191 |11.06 | 157
>10 404 11.82 | 176 | 028 |075 |1210 | 1.88 |10.89 | 1.56
/X 11588 1217 | 232 [037 |084 |1254 |245 |1132 | 1.82
F 13.893%%2) 2.675% 13.512%* 9.086%*

UNLBP-Number of live born piglets, NSP-Number of stillborn piglets, TPB-Total piglets born, NRP-Number of reared
piglets (*of 2841 weaned litters);** P<0.01

Large White and Landrace sows (?LxJLW) had the most numerous fourth litter with 12.84 NLBP,
while the highest number of TPB was in the third litter (table 5). The average number of NLBP in
the second and third litters (12.32 NLBP) and the highest number of NRP of 11.68 piglets were the
same for crossbred sows whose sire was a landrace breed. Variation in litter size at birth and
weaning by parity was statistically significant (P<0.01).

In the research of Zivkovié et al. (2018) with six genotypes, a higher number of live-born piglets
was found compared to our research in sows of genotype LW (12.39), as well as the highest number
of reared piglets per litter (11.32). For the Polish Large White breed (for four groups of sows) in
the first litter, Ward et al. (2021) report a value for NLBP of 10.80 to 11.00 and an average for all
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Table 5. Average values and variability of fertility traitsof F; crosses LXLW(QLxJLW) by
parities

_ — NLBPD NSP TPB NRP*
Sy of litters | x SD 3 SD X SD 3 SD
I 499 | 1181 2261 052] 088] 1232] 237] 10907| 149
p 601 | 12.35 2771 0471 089 1282] 2901 1131] 168
3 467 | 12.84 2551 058] 096] 1341] 277] 1127| Ll
4 407 | 12.85 2671 054 094] 1338] 284 1118|183
5 320 12.54 2511 073 Li2|  1326] 266 1L12| 1.3
6 230 | 12.33 2311 067] 113 13.00 | 2.68 | 1086 | 144
7 152 11.90 2111 072 1.04] 1262] 230] 1080| 1.57
8 105 | 1242 2441 059 099] 13.01] 253] 1L14| 1.57
9 99 | 1162 2121 0671 101 1228 | 250 1072]  1.69
>10 105 | 1127 252 1.02| 203 1220 | 252 1074] 139
X 2085 | 1233 252 057| 1.00] 1290 270] 11.09] 162
F 6.879%%D 2.64000%* 6.732%% 4,585+

UNLBP-Number of live born piglets, NSP-Number of stillborn piglets, TPB-Total piglets born, NRP-Number of
reared piglets (*of 2841 weaned litters);** P<0.01

Table 6. Average values and variability of fertility traits of F; crosses LWx L (LWxJL) by
parities

parity Nur_nber _NLBP” _ NSP _ TPB _ NRP*
of litters X SD X SD X SD X SD

1 613 11.53 2.30 0.44 0.77 11.97 243 | 10.99 1.67

2 657 12.32 2.61 0.48 0.88 12.80 277 | 11.36 1.86

3 675 12.32 2.60 0.57 1.02 12.89 2.86 | 11.58 1.78

4 550 12.18 2.40 0.63 0.97 12.81 2.59 | 11.38 1.70

5 465 12.11 2.21 0.58 0.85 12.69 244 | 11.46 1.67

6 388 12.20 1.99 0.76 0.87 12.96 2.19 | 11.68 1.55

7 191 12.29 2.04 0.80 1.01 13.09 220 | 11.57 1.60

8 110 11.54 2.08 0.65 1.37 12.18 2.13 | 11.02 1.83

9 85 12.13 2.04 0.56 1.04 12.69 209 | 1141 2.24

>10 74 11.76 2.77 0.86 1.88 12.62 3.83 | 10.30 1.60

Z/Y 3808 12.10 2.41 0.58 0.96 12.70 2.89 | 11.40 2.16
F 4.415%* 3.73718** 5.362** 5.722**

DNLBP-Number of live born piglets, NSP-Number of stillborn piglets, TPB-Total piglets born, NRP-Number of reared piglets
(*of 3642 weaned litters);** P<0.01

litters of NLBP of 11.00 to 11.30, which is significantly less compared to our research (NLBP
12.17 and 11.59 NLBP in first litter). Significantly lower values compared to our research for the
number of live born and reared piglets for the genotype Swedish Landrace (10.37 and 8.44 piglets)
and crossbreeds F1 Landrace and Large White (10.20 and 8.18) are reported by Kosovac et al.
(2005). For the German Landrace, Hellbrugge et al. (2008) report values for NLBP 10.4, NSP 0.8
and 11.2 for TPB which are close to our results for twenty German Landrace litters (10.35 NLBP,
0.05 NSP and 10.40 TPB). In relation to our research, the stated average values for German
Landrace traits for NLBP and TPB are significantly lower compared to other Landrace genotypes

152


tlpop
Typewriter
152


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,,)KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALIUK,
1 — 3 HoemBpu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

that were included in our research. Looking at the genotypes, Logar and Kovac (2001) determined
the highest number of live-born piglets (10.37 NLBP) and total births (10.85 TPB) in the Swedish
Landrace x Large White genotype (the first designated genotype is the mother), which is
significantly less compared to our research for the genotype F12LxJLW L (12.33. NLBP and
12.90 TPB. Serenius et al. (2003) determined that the Great Yorkshire breed had a slightly higher
number of total piglets born compared to the Landrace breed observed from 1-5 parities and that
the first piglets were the Large White breed had 10.8+2.7 TPB and the Landrace breed 10.4 £2.6
TPB. The indicated fertility for these two genotypes of the primrose was significantly lower and
with greater variation compared to the same genotype of the primrose in our research (LW-12.00
+2.10 and L-12.01 £2.22 TPB).

Conclusion

Research showed that the highest number of live birth piglets was in F1 crossbreeds (13.36 NLBP),
while among purebreds the highest NLBP was in the Landrace breed (12.44 NLBP) and Large
White (12.17 NLBP). Looking at parities for all tested genotypes, NLBP in the first litter was over
11.53 piglets. For the breed L and LW and in F1 crosses LXLW (PLxJLW), the highest NLBP
was in the fourth litter 12.88, 12.55 and 12.85 piglets (in the order of the given gewnotypes). For
the genotype F1 crosses LWx L (LWxAJL), the highest average number of live-born piglets was
12.32 piglets in the second and third litters. Variation in litter size at birth and weaning by genotype
and parity was statistically significant (P<0.01), except for the number of stillborn piglets of L
sows by parity, where a significant difference was found (P<0.05).
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BUTPUDPUKAIINA HA HEMATYPUPAHU CBUHCKH OOLIUTHU

LlBeTennua Toz[opOBal*, SIH9o Toz[opOB1

WHCTHTYT 10 )KMBOTHOBBIHH HaykH, 2230 — Koctur6pon', bearapus,
Cenckocronancka akagemusi, Codus

* ABTOp 3a KOopecnoHAeHIus: tzvetelinata@yahoo.com

Pe3rome

B mpoyuBaHero ce cpaBHSBa €(QEKTUBHOCTTa Ha JBE KOMOHMHAIIMM OT KPHOMPOTEKTOPH,
EG+DMSO u EG+PG wm3noms3Banu 3a BUTpH(UKANKS HAa HEMaTypHpaHH CBHHCKHA OOIUTH.
Hanpasena Oelie olieHKa Ha TOKCUYHOCTTAa Ha BUTPU(UKALMOHHATA CPE/Ia, IPUTOTBEHA C JIBETE
komOnHammu Ha CPA. JKu3HecmocoOHOCTTa Ha OOIMTHTE Clie]] 2 dYaca CKBUIMOpUpaHE B
EG+DMSO u EG+PG 6a3upanu cpeau 6eme MHOTO BUCOKa, HO mo-HHUCKa (P <0,01) ot Ta3w,
KOosATO Oemie HaOMromaBaHO Mpu KoHTponHarta rpyma. [lpum 18 waca cimem IVF, Opos Ha
HemaTypupanute oot (<12%) u pereHepupanute oouutu (<3%) Osixa CXOOHU 3a BCUYKHU
rpynu. Ilomydenure pesynaratu mokaszaxa, ye komoOuHammsta or CPA, B xoiito DMSO 6Gemie
3ameHeH ¢ PG e mo-manko TOKCHYHA 3a HEMaTypHpaHU CBUHCKM OONMTU. Butpuduinmpanu
oouutd B EG+DMSO noka3Bar HaMasneHa e(peKTUBHOCT IIpH OIUIoXkAaHe B cpaBHeHue ¢ EG+PG
— BUTpUPHUIIMPAHUTE U KOHTPOIHUTE OOIIUTH.

Knwuosu oymu: BUTpUGHUKALNS, KPHONPOTEKTOPU, HEMAaTypUpPaHHU OOLIUTH, BUHE

YBoa

VYcnenHoTo KpHOKOHCEpBUPAHE Ha CBUHCKH OOLIUTH € OT pellaBalllo 3HaYeHHE 3a 3alla3BaHeTo U
YIPaBJIECHUETO HA LIEHHU T€HETUYHHU pecypcu. B nombiHeHne, KpMOKOHCEpBalUATa Ha OOLIUTU
MOXKe Ja ObJle BaKHAa NpPHU IMPHIAraHETO HAa PENPOAyKTHBHUTE TEXHOJOTHMH, Kato in Vitro
IIPOM3BOJICTBO Ha €MOpPUOHM, T€HHO WH)XEHEPCTBO M HykieapeH TpaHcdep. [lo-romsmara
YYBCTBUTEIHOCT HA CBUHCKHUTE OOLMTH KbM XHUIIOTEPMHMsI CE OTJaBa Ha IOJISIMOTO KOJMYECTBO
JUOUAA B IUTOIUIa3MaTa, KOETO OT CBOS CTpaHa IpaBU KPHOKOHCEpBAlMSITa MHOTO IIO-
Hee(eKTUBHA B CpaBHEHHE C JPYTW JOMAIIHU BHIOBe. KOIMYECTBOTO MAaCTHH KHCEIMHU B
HEMaTypUpPAaHUTE CBUHCKH OOLMTH € JBa I'BTH MO-TOJSMO OT TOBA MPHU TOBEXAUTE OOIUTH.
YcnenrHara KpHOKOHCEpBallKs Ha CBUHCKH OOLIMTH Oellle MOCTUIHATA 3a IbpBHU MBT OT Isachenko
et al., (1998). B Momenta BuTpuUKanusira H3IJIEKIAa Hal-goOpaTa anTepHATHBA 3a
KPHOKOHCEPBUpPAHE HAa HEMATypUPAHU OOLUTH. YITpaObp3uTe MPOLETYPH BOJAT JO BUCOKU
CKOPOCTH Ha OXJaXJaHEe M0 BpeMe Ha BUTpU]UKAIMA, KOETO HaMmajsiBa HeOJaronmpusTHUTE
epeKTH, CBBp3aHM C BHUCOKHTE KOHIEHTpauuu Ha Kpuonporekropu (CPA) u HamansBa
YBPEXKIAHUATA OT 3aMpPa3siBaHETO.

Ogawa et al., (2010) mocturar pa3BUTHE [0 CTaAuil ONACTOLMCT NpPU MATypUpPaHU U
HEMaTypUpaHU CBUHCKU OOLIMTH, KOUTO ca OuiuM BUTPpU(ULIUPAHH 4Ype3 KPHUOYCTPOMCTBO
»Kpuoron*“. MeMOTHYHUAT CTAAMM, CUIHO BIIUsE BHPXY CIIOCOOHOCTTAa Ha CBUHCKHUTE OOLIMTHU Ja
Obaar BuTpuduMpanu, a oouutu B Metadasza II (MII) ca TpaauuMOHHO HpPEANOYUTAHH 32
BUTpHUUKanys. Brripeky, ye onensBaHeTo Ha HeMaTypUpaHUTE OOLUTH TIpH IN Vitro MaTypamust
cliel BUTpU(UKALUS € CPAaBHUTEIHO BUCOKO, Cliel IN VItro omiokgaHe KOMIIETEHTHOCTTa 3a
pa3BUTHE € CEpUO3HO KoMIipomeTupana, (Egerszegi et al., 2013).
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N3cnensanust Ha Somfai and Hirao, (2021) pa3kpuBaT Heycrex B 00pa3yBaHETO HAa MBKKU
MpOHYKJIeyC TIpu BuTpudummpanu B ctaauii MII oonutu cnepn omnoxkmaane. Butpudukanus Ha
eran MII uHaynupa napreHoreHesa M HamalsiBa HMBOTO Ha IVIyTaTMOHA B LUTOIUIA3MATa.
OOpaTHO Ha TOBa, OOLMTUTE BUTPUPHUIMPAHU KaTo KyMmylnycHO oouuTHU komiuiekcu (KOK) B
CTajui Ha repMuHalieH Be3ukysl (GV) ¢ HUCKU IPOLEHTH Ha OLIEJIsIBaHE, 3al1a3BaT ClI0COOHOCTTA
CH J1a ce Mojjiarat Ha HOpMaJiHO OIUIoXK1aHe. B mombiaHeHue, ype3 BUTpUUKALIMS IPU TO3H €Tall
MOXe J1a ce M30erue MmoBpea Ha JSTUTETHOTO BPETEHO, KOETO € €IHO OT Hai-4eCTUTE MPOMEHH,
Habmo1aBanu npu Butpuduippanu B MII oorut. Berpeku, e ca moiaydeHH KUBU MOTOMIU OT
BUTPUDUIIPAHN HE3PETH OOLMTH, MPOILEHTA HAa 00O MOTYYCHUTE OJIACTOIUCTH OCTaBa MHOTO
HuCcHK (Somfai et al., 2022).

Enun ot dakTopure, orpaHuvaBaiy BATPUGUKAIHUITA HA HEMAaTYPUPAHUTE OOLUTH € TSIXHATA 110~
HUCKa nponyckiauBocT Ha CPA B cpaBHeHHE ¢ MaTypHpaHU OOIUTH, KOETO MOXE Jia TOBEAe 10
HUCKa npexuBsieMocT. OCBEH TOBa, HAJIMYMUETO Ha KyMYJIYyCHHU KJIETKH BIIUSI€ HA IPOITYCKIMBOCTA,
HaMaJIIBaiku e()eKTUBHOCTTA Ha MPOTOKOIHTE 3a BuTpudukanus. [eHynanusata He € onus 3a
CIpaBsiHE C TO3U MIpoOJieM, Thi KaTo KyMYJyCHHUTE KJIETKH Ca Ba)XHM 3a LIMTOILUIA3MEHOTO
Ch3psiBaHE HA OOLMUTUTE U JONPHUHACAT 3a MuUToXoHApuanHute (ynkuuu, (Cui et al., 2009).
CnenoBaTetHO W300pBHT HA CUIHO NpomnyckiauBu komoOuHaruu ot CPA TpsOGBa na Obaar
CTpaTerusi, U3Moj3BaHa 3a IMpeojoisiBaHe Ha ToBa orpanndyenue. Kombunupanero Ha CPA nma
NPeIMMCTBOTO Jla HamasiBa oOmaTa KoHrneHTpauuss Ha CPA HeoOxomumu 3a BUTpHQHUKAINA,
KOETO HaMaJsiBa TOKCUYHOCTTA Ha pa3TBOpPa 3a BUTPUDUKALIUS.

[IponukBamure CPA, KOUTO Hali-4ECTO C€ U3MO3BAT 32 KPUOKOHCEPBAITUS HA OOIMTH Ca €TUJICH
rukon (EG), rmunepon, qumetun cyndokeun (DMSO) , nponunen raukon (PG) u aneramun.
Cpen 1ax, EG, kolTo UMa BUCOKa CTEIIEH HAa IPOHUKBAHE U HUCKA TOKCUYHOCT, € JI0Ka3aHo, 4e €
Hail-eextuBHUAT CPA 3a cBuHcku oonutu (Huang et al., 2008) u ce n3nosi3Ba caMOCTOSTETHO
wiu B komOouHauusa ¢ DMSO, (Fujihira et al., 2004). Benpeku, ue komObunanuara Ha EG u DMSO
€ JI0Ka3aHo, Y€ € MHOro e(peKTHUBHA NpU BUTpU(UKALKATA HA CBUHCKU eMOpuonu, DMSO e
BPEJIEH U 3acsira MEHOTHYHATa KOMIIETEHTHOCT B craauii GV mpu CBUHCKM M MMILU OOLUTH,
(Somfai et al., 2013). Te3u uzcneaBanus npeanonarar, ye¢ DMSO moxe a He e MOAXOAAII 3a
BUTpU(DUKALUSA HAa OOLUTUTE U MO TO3U HauMH PG Moxe na ObJe MOAXOASII 3aMECTUTEN Ha
DMSO. Tozu CPA e no-cuiino nponuksang ot DMSO u EG kakTo 3a CBUHCKH OOIIUTH, TaKa U 3a
emOpuonu. 3amsHata Ha DMSO ¢ PG mie Hamanu TOKCHYHOCTTA U 11I€ YBEJIUYH CIIOCOOHOCTA 32
NEeHEeTpaluss Ha BUTPUPHUKALMOHHUTE Pa3TBOPU, KaTO MOXKE Jia ce MoJ00pH e(PEeKTUBHOCTTA Ha
BUTPU(DUKALIUATA HA HE3PEIIU CBUHCKU OOLUTH.

Ilenta Ha mnpoyuBaHeTo Oemie Ja ce OLEHM €(PEKTUBHOCTTa Ha JB€ KOMOWHAIIMH OT
kpuonporektopu, EG + DMSO u EG + PG, usznon3Banu 3a BUTpUHUKALUS HA CBUHCKU
HeMaTypHupaHu oouuTu. M3cnenBaxme kxU3HECTOCOOHOCTTA, OMIIOXKIAHETO U KOMIIETEHTHOCTTA
3a pa3BUTHE HAa OOLUTH, BUTPU(HUIMPAHH C TIOMOLITA Ha iBeTe KomOuHamu ot CPA.

Marepuaj 1 MeTOAU
HHonyyaBane Ha AMYHULIMTE

Sitynnnure Ofxa Moly4yaBaHM OT XHOpPHAHM TpaceTa 3a yrosiBaHe OT KJIaHWIaTa B TP.
Koctunbpon. M3non3Banu 6sixa camo SHYHHUIM OT MPpenyOoepTeTHH 3paBy IpaceTa, KOUTO HAMAT
HaJlM4yMe Ha XbJITH Tena. [lpu Tpancnoptupane a0 nabopaTtopusaTa SHYHUIKUTE CE€ MOCTaBsiXa B
0,9% pasztBop Ha NaCl ceappxkam 70 mg/mL kanamunua npu 36°C. Ilpu npucturaneTo cu B
nabopaTtopusara siHUHUIMTE ce chbXxpaHsBaxa B mpeceH 0,9% pastBop na NaCl mpu 36°C, no
obpaborkarta uM. QouTUTe O5Xa MOTYyYEHU Ype3 Haps3BaHE HA aHTPATHU (HOHMKYIIH C AUAMETHD
ot 3 1o 6 mm B auameTsp. [lpomuBanero Ha KOK ce n3pbpmBaiie ¢ momoura Ha MOAUpHUIMpaHa
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Dulbecco PBS cpena (mDPBS). Cenektupanu 0sixa caMo OOIIMTH ¢ KOMITAKTHA KYMYJTyCHA Maca
C PaBHOMEPHO I'paHyJIMpaHa U ThMHA I[UTOIIa3Ma.

In vitro maTypupase

3a in vitro matypupane, OOLUTUTE ce IpoMUBaxa Tpu mbTh B cpena TCM-199 nombiHena ¢ 0,57-
mM muctenn. Ot 70 go 80 oonura Os1xa MPEXBBPJICHU BB BCAKA SIMKA HA YETUPH THE310BH Nunc
iaky, ceabpikama 400 pl cpena 3a marypupane, IOKpUTa ¢ TEMIIEPUPAHO MapaduHOBO MACIIO.
Oouuture 0axa unkyoupanu npu 39°C BbB BB3ayX ¢ 5% CO2 u 95% 1m0 97% otHocuTenHa
BJIQXKHOCT 3a 22 4Yaca B cpena 3a marypupane nombiHeHa ¢ 10 IU/mL eCG (equine chorionic
gonadotropin) (Folligon) u 10 IU/mL hCG (human chorionic gonadotropin) (Corion) u ce
MHKYOMpaxa OTHOBO 3a omie 22 Jaca B chlllaTa cpena 6e3 XOpMOHH.

In vitro omioxaane

Cren MaTypHpaHeTO ce U3BBpIIBaIIIe iN Vitro oriokaane, kato oonutute 6sxa tpetupanu ¢ 0,1%
xuanmyponuaasa B cpeaa NCSU-23 u ce paskiiamia ¢ BopTekc 3a 2 MUHYTH 1ipH 1660 kpbra/MunyTa
3a MpeMaxBaHe Ha KyMYJIyCHHUTE KJeTKU. OTOJEHHTE OOIMTH OsiXa MPOMUBAHU TPU MBTU MPHU
MaTypupaHe ¥ TPU IbTU TPU TPEABAPUTETHO EKBWIMOpHUpaHe B cpeda 3a omuioxaane. Cien
MIPOMHUBaHE OTOJICHUTE OOLIMTHU ce mocTaBsixa B 50 puL kanku oT cpena 3a omnoxkaane B 35 x 10-
mm TIeTpueBr MaHuvku nox napadus. Oonutute ce nHKyoupaxa npu 39°C B atmocdepa ot 5%
CO2 3a 30 munyTH, 10 q00aBAHETO Ha crepMaro3ouauTe. CeMeHHATa TEYHOCT OT Hepe3 Oerie
obpaboTena u kpuokoncepsupana B 0,5-mL naiiern. [lafieTute ce pa3mpassiBaxa BbB BOJHa OaHs
npu 37°C 3a 20 cexynau. Cien ToBa pa3Mpa3eHaTa CEMEHHA TEYHOCT € TPOMUBA TPU IBTU UPE3
nentpodyrupane npu 1900 x g 3a 3 munyru B 10 mL mDPBS u nonyuenata nenera ce
CyclieHaupa B cpenata 3a ominoxzaane. Cnen noaxoxamo paspexaade, 50 pL or Tasm
CIEpMaTO30M/IHa CycIieH3Us ce aobassmie kbM S50-uL kamka cpena 3a omiokaaHe, ChAbpiKallia
oouutute. CroTHOMIEHNETO ciepMaTo3ou iy : ootuTH Oemre 1000:1. Oonurure 05xa HHKYOUpaHU
cbe criepmarozouaute 3a 5 yaca npu 39°C u 5% CO2 BB Bb3yXa 1 MAaKCUMaJIHA BIAYKHOCT.

In vitro kyaruBupane

[IpenmonaraeMuTe 3UTOTH CE€ KYJATHBHpaxa B MPOJBIDKEHUE Ha 7 THU B YETUPH SIMKOBHU TUIATKH,
cpabpxkan 500 pL cpena NCSU-23 nokputu ¢ napauHOBO Macio. 3a IbpBUTE 2 JHU CpeaaTa
6e3 rimtoko3a NCSU-23 6emre nombiineHa ¢ 0.33-mM nupysar u 4.5-mM nakrar, a ciej ToBa ce
nocraBsixa B ceexa cpena NCSU-23, cpabpxaiia 5,5-mM rintokosa, gonbiHeHa ¢ 10% deranen
tenemku cepyM npu 39° C BbB BB3ayX ¢ 5% CO2 u 95% no 97% oTHOCUTENHA BIaXXHOCT. J[Ba
JTHH CJIe]T OTUIOKAaHETO, CKOPOCTTa Ha paszeisiHe (Opoil ABy- U YUeTUPUKIETHUHU eMOPHOHH/00110
KyJITHBUpaHU eMOpuoHHU) Oeme otyereHo. Ha 7-ust nen oOpa3zyBaHuTe OIaCTOIMCTH C€ OTYMTAXa
npoleHTHo (Opoit 6iacTonucTH/00I110 pa3eneHn eMOpHOHN) U 00111a CKOPOCT Ha 00pazyBaHe Ha
6nactouuctu (Opoii 61acToMCTH/O01I0 KYATUBUPAHU eMOPUOHH) 051Xa OIIEHEHH.

Burpudpuxanus u 3aTonjisiHe

OouuTtHte ce obpadorBaxa B cpena npu 39°C. ['pynu OT et 10 cefeM 00LUTa ce IPOMUBaxXa JBa
nbTd B TL-PV A 1 nmocnenoBarenno 6sxa eKBIIIMOpUpPaHH BBB BUTpU(uKannonHa cpena V1 3a 3
MUHYTH M BHUTpHU(HKaIMOHHA cpena V2 3a 1 muHyra 3a Burpuduxauusa. Ilo Bpeme Ha
OKOHYATEJIHOTO EKBUJIMOpUpaHEe, OOLUTHUTE ce MmocTaBsixa B 1-uL kanka u ce 3apexaxa B TeCHUS
Kpall Ha M3TErJIeHa Ha IUIaMbK MalieTa upe3 KanwIapHO AelicTBHe. B mocrnencTeue maiieTure,
ChIbpKALIY OOLUTUTE, OsIXa MOTONEHN XOPU3OHTAIHO B TeueH a30T. Cliel] CbXpaHEeHUe B T€UYEH
a30T 3a 2 ceaMUIM, naiierute Osxa M3BaJEHU OT a30Ta M 3aTOIUIEHU C €THOCTHIIKOB METOJ Ha
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3aroruisiHe. Hakpartko, maiieTute 0sxa BEpTHUKAIHO IMOTOICHU B €HA SMKAa HA YETUPH THE3I0BU
Nunc mraku, ceabpxaiia 800 pL 3aTomisma cpeaa U eKBUIUOPUPAHU 32 5 MUHYTH.

Pe3ysitaTu u 00ChKIaHE

[Ipn TpoBEeNCHUAT EKCIEPUMEHT OICHMXME B TPU TIOBTOPCHHSI TOKCHYHOCTTA Ha
BUTpU(HUKAIIMOHHATA Cpelia, MPUTOTBeHa C ABe pa3inuuau komOuHaiuu Ha CPA (EG + DMSO
wm EG + PG rpymu). Oommrure OsXxa TOIOKEHH Ha EKBHJIMOpUpAHE B pPa3TBOpU 3a
BUTpHU(UKALUS U 3aTOIUISTHE, HO He 0sixa BuTpuduuupanu. Oouuture ca ekBuinOpupanu B TL-
PVA cpena 6e3 CPA u crie ToBa B 3aTOIUIAI pa3TBOP 0s1Xa U3IMOJI3BaHU KaTO KOHTPOIH. QonuTH
C JM3UpaHa LUTOILIa3MeHa MeMOpaHa cien 44 yaca OT MaTypupaHeTO ce€ cuMraxa 3a
nerenepupanu. Cnen 18 yaca IVF ce mpagerie orienka Ha napameTpure Ha omioxaane. [lo ToBa
BpeMe HEeMaTypHpaHU U JereHEepHpaid OOIMTH HE ca B3ETH NPEABUJ IPU HM3YHUCICHHETO Ha
CTCTICHTA Ha MeHeTpalysl, MOHOCTIepMHES U e(heKTUBHOCT. OCcTaHAINMTE PEOJIaraéMH 3UTOTH CEe
KyJATHBUpaxa in Vitr0 W mapamMeTpuTe Ha pa3BUTHE HA MOJYYECHHTE EMOPHOHH OT OOIUTH,
u3noxenn Ha CPA, 0s1xa cpaBHEHHU C T€3M OT KOHTPOJIHHUTE OOIUTH.

JKuznecrmocoOHOCTTa Ha oomMTHTE cieq 2 4vaca ekBuimOpupane B EG+DMSO u EG+PG
Oasupanu cpenu Oere MHOTO BUCOKa, HO mo-HucKa (P <0,01) ot Ta3u, kosTo Oemie HabIr01aBaHO
npu koHTponHaTa rpyna. [lpu 18 waca cnen IVF, 6pos Ha Hemarypupanute oonutu (<12%) u
nereHepupanute oouuTH (<3%) Os1xa cxonHU 3a Bcu4ku rpynu. Kakro e mokasano Ha ¢urypa 1,
HE ca HaAOMIOJaBaHU pa3lIMKU B MEHETPalUATa, MOHOCIEpPMHATAa U €(PEKTUBHOCTTA MEXKIY
TPETUPAHUTE TPYIIN.
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H Control M EG+DMSO EG+PG

EG — ethylene glycol (eTunen rimkon), PG — propylene glycol (nporunen riaukoun),
DMSO - dimethyl sulfoxide (mumerun cyndokcun)

®urypa 1: [TapameTpu Ha OIUI0Xk/1aHE HA KOHTPOJIHU U TPETUPAHU OOLUTH, KJIaCUPHUIIMPAHU KATO
JKUBU 2 4aca cJeJl U3J1araHe Ha KPUOIIPOTEKTOPH.

Wznaranero Ha oouutute Ha CPA chIno moBIHMsXa Ha CIOCOOHOCTTa UM 32 Pa3BUTHE IO

OTHOIIICHUE Ha Pa3/ICNITHETO U CKOPOCTTAa HAa 00pa3yBaHe Ha OJIACTOIUCTH, KAaKTO M Ha 001U Opoid
KJIIETKU B Onactouuctute (Ourypa 2).
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EG - ethylene glycol (eTunen rimkoin), PG — propylene glycol (mponmien riukon),
DMSO - dimethyl sulfoxide (mumernn cyadokcum)

®durypa 2: In vitro pa3Butue Ha eMOPHOHHM CJIEe[l MAaTypUPaHE M OIUIOXKIAaHE HAa KOHTPOJHHU U
TPETUPAHU OOLUTH, KJIACU(PULIUPAHU KATO )KUBHU 2 Yaca clie/l U3jaraHe Ha KpUOIMpOTEKTOPH.

Somfai et al. (2014), ycmemHo mnomyyaBaT OJAcCTOLMCTH OT BUTPUDUIUPAHU CBUHCKHU
HEMaTypUpaHu OOLUTH upe3 wyacTuuyHo orojBaHe Ha KOK mnpeau Burpudukanuara u
npeaBapuTenHa 0opaboTka ¢ 1uToxanasuH B.

Hammre pe3ynratm mnokas3BaT, Y€ CBMHCKUTE HEMaTypUpaHU OOLUTH BUTPUPUIUPAHU C
usnon3gaie Ha EG + DMSO wm EG + PG xumuuecku nedpuHUpaHu cpelu U Clied TOBA
OTUIOJICHUTE Ca C€ pa3BWIM [0 OJacTOUCTH. Bbhpeku ToBa, obOmara epeKTUBHOCT Ha
npolieypara ocTaBa HUCKa, BBIIPEKH Y€ KayecTBaTa Ha OJIACTOLMCTHTE HE Ca 3acerHard Io
OTHOIIEHHE Ha oO1IMs Opoi KJIETKU, BUTpU(DUKAIMITA € IPUUMHIIIA 3HAYUTEIIHO HaMaJIsiBaHEe Ha
KHU3HECTIOCOOHOCTTA Ha OOLUTHTE.

ToBa mpoy4yBaHe HMallle 3a II€J1 Ja CPaBHHU PE3yNTaTUTE OT BUTPU(DUKALMATA HA CBUHCKHU
HEMAaTypUpaHU OOLUTH ¢ HOBa koMOMHalus oT CPA, B kosto DMSO 6eme 3amenen ¢ PG. Tazu
HOBa KOMOMHAIMS MMa JBE MPEAMMCTBA, a UMEHHO JIOKa3aHO €, Y€ € MO-MaJKO TOKCHMYHa 3a
HEMaTypHpaHU CBUHCKHM ooLMTU B cpaBHeHHUE ¢ apyrd CPA. OuakBaxme Ta3u KOMOMHAIMS OT
CPA na ocurypsiBa mo-jo0pa 3amiura cpelly KpHOYBPEXKIaHUS € HHCKa TOKCHMYHOCT U
ClIeoBaTeNHO Jla ObJe MO-MOAXOAsIIa 3a HEMaTypupaHH CBHUHCKM OOLMUTH, 3a KOHUTO
npoHukBaiaTa cnocoonoct Ha CPA e orpannuasai ¢axrop. Thii karo TokcuuHoctTa Ha CPA e
BakeH MpoO0jeM HHE MOJ0OpUXME MPOTOKOJIUTE 3a BUTpUDUKAIMS U OIEHHUXME €(PEKTUTE OT
nsete komOuHarmu ot CPA npu MaTypupase, OIuIoKJaHe U pa3BUTHe Ha eMOpHoHa. Beipeku e
SKM3HECIIOCOOHOCTTA Ha ooty 2 yaca ciexq uiznarade Ha CPA e 3HaYMTEIHO O-HUCKA OT Ta3su
Ha KOHTPOJIUTE, TO3H PE3YJITAT BEPOATHO HE € TOJKOBA OMOJIOTMYHO 3HAYMM, Thi KaTO MOBEYE OT
94% ot oouuTuTe OsXa KIACUPUIUPAHU KATO KUIHECIIOCOOHU BbB BCUUKH TPETUPAHU TPYIIH.
Hammre pesynrature ca CpaBHUMH C JIOKJIAJBaHUTE IO-PaHO 3a HEMaTypHpaHH OOLMTH,
W3JI0KEHH Ha cpena 3a Butpudukanus ¢ EG kato equncteen CPA (Somfai et al., 2010).

Ot apyra ctpana, nznaranero Ha CPA e TOKCHYHO 3a OOLIMTUTE, KOETO CTaHa SICHO cien 44 yaca
IVM. Tlo ToBa Bpeme, MpeacTaBEHU MO-BUCOK OpPOM OOIUTH OT TPETUPAHHUTE TPYIH MPOSBIBAT

159


tlpop
Typewriter
159


COopuuk ot Hayunara KoH(pepeHLUs ¢ MeXIyHapOIHO y4acTHe ,, ) KHBOTHOBBAHATA HAyKa — IPEIU3BUKATEICTBA U HHOBALUH,
1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia

MpU3HALIM Ha JIETEHEpalusi B CpaBHEHUE C KOHTPOJIHUTE O0OLUTH (ChoTBeTHO 18% cpemty 7%).
Bbrpeku ue MexaHU3MHUTE HAa TOKCUYHOCT ca HEeACHHU, U3BeCTHO €, ue CPA npuunHsBaT npoMeHu
B OpraHu3alysara Ha MHKpOTYOyJIuUTe B OOIMTUTE HAa MMIIKH, 3alli U roBena. [Ipu mpacera,
U3JIaraHeTO Ha HEMaTypUPaHU OOLIMTH Ha BUCOKH KOHIeHTpanuu Ha CPA Moxe 1a npeau3BUKat
paspylaBaHe Ha [UTOCKEJEeTa U IPEKOMEPHUSAT OCMOTHUYEH CTPEC, MOKE J1a IPHYMHH YBPEXKIaHEe
Ha MeMOpaHaTa B oouuTuTe. Benuku te3u eexTu Moske ja Ob/1aT OTTOBOPHU 3a YBETTHYEHUS Opoi
JnereHepupand oouutH, okojo 60%, otkputu cien [IVM. Pesynaratute oT cTemneHTa Ha
nereHepanus Ha oonutHTe ciien [VM ca momo6Hu Ha nokinaaBaHuTe oT Somfai et al. (2014) 66,9%,
karo usnonssat EG + PG cpena u 38°C kaTo TeMriepaTypa Ha 3aTOIUISHE.

Brwrpeku, ye obmaTa epeKTUBHOCT Ha JIBETE€ BUTPU(PUKALMOHHU CPEIM € CXOJIHA MO0 OTHOILICHUE
Ha o00pa3yBaHETO Ha OJAaCTOLMCTH, MOsiBaTa Ha CYOJETaJHO YBpPEXKJaHEe, NPUUMHEHO OT
BUTpU(HUKAIUATA U 3aTOIJITHETO MMallle pa3jMyHa JWHAMUKA B 3aBUCUMOCT OT M3MOJI3BaHATa
koMmOuHanus ot CPA.

Burpudunupanu oountu B EG + DMSO noka3Bat HamaneHa eeKTUBHOCT MPHU OILIOXKIaHE B
cpaBHeHue ¢ EG + PG—BuTtpuduuupaHuTe 1 KOHTPOJIHUTE OOLMTU. BbIpeku ye npuuuHUTE 32
TE3W pazNuuus ca HEICHO, pe3y/lTaTuTe MOKa3BaT, 4Ye MO-BHCOKaTa mpomyckiuBocT Ha PG
3amuTaBa Mmo-n100pe oonututTe B cpaBHeHHMe ¢ DMSO mo oTHOmIeHWEe Ha ePEKTUBHOCTTA HA
OILIIOKIaHE.

[TosryueHnuTe pe3ynraTH OKa3BaT, Y€ He3aBUCUMO OT koMOuHanusaTa Ha CPA, Butpudunupanure
OOLIMTH TMPOSBSIBAT HamalleHa CIIOCOOHOCT Jla ce pa3BHBAT A0 cTaauii O6mactouuct cien IVF B
CpaBHEHHE C KOHTPOJIHUTE HEBUTPU(PULIUPAHU OOLIUTH.

H3Boau

[Tpu nunca Ha BUTpU(DUKALIUS U 3aTOIJISIHE, TOKCUYHUTE e(EeKTH Ha BUTpU(UKALIMOHHATA Cpesia
BbPXY HEMATypUPAHUTE CBUHCKHU OOIIMTUTE CAa MUHUMAJIHU U NTOJI0OHH 3a 1BeTe KOMOMHALIUY Ha
CPA.

OorutH, KIacuuUIUpaHu Kato >ku3HecrnocoOHu cien ekcrnosuiusa Ha CPA u [VM, nmokaszsar
noJ00HM HUBA Ha OIUIOXKJAHE M KalaluuTeT 3a pa3BUTHE KaTO KOHTPOJIHHUTE HEBUTPU(DULIMPAHU
oouutd. Bobnpeku, e oouutute BUTpuuUUpaHu B ctaauii GV uMMar yMepeH MpOLEHT Ha
IIPEKUBAEMOCT, OIUIOKIAHETO He € 3acerHaro, koraro EG + PG e usnomsBan kxato CPA
koMOuHanus. Hamporus, xomOunamusta or EG + DMSO wuma no-nHucka e(eKTMBHOCT Ha
omnoxaane oT EG + PG u konTponHara rpymna.

Hamure pesynrartu nokazaxa, 4e BHCOKOKa4€CTBEHHU OJIACTOIMCTH MOTAT Jla ObJIaT MPOU3BEICHU
OT BUTPUUIMPAHU HEMATYpUPAaHU OOLUTH. BbIpekn ToBa MpoLEeHThT Ha OJaCTOLMCTH OCTaBa
MHOTO HUCHK M KOMIIETEHTHOCTTA 33 pa3BUTHE HAa BUTpUDULIMPAHUTE OOIUTH Oelle HamalleHa B
CpaBHEHHE C HEBUTpH(HIMpaHUTE KOHTpoiHu. B nombiaHenue, IVM npu omnpeneneHu yciaoBus
Mo3Ke /1a ObJie BakeH (DakTop 3acsirai] Bb3CTAHOBUTEITHUTE MEXaHW3MH BbB BUTPU(UIIMPAHUTE
OOLIUTH.
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Vitrification of immature pig oocytes
Tsvetelina Todorova'*, Iancho Todorov'!
Abstract

The study compared the effectiveness of two combinations of cryoprotectants, EG+DMSO and
EG+PG used for vitrification of immature porcine oocytes. The toxicity of the vitrification medium
prepared with the two CPA combinations was evaluated. Oocyte viability after 2 hours of
equilibration in EG+DMSO and EG+PG based media was very high but lower (P <0.01) than that
observed in the control group. At 18 h post-IVF, the number of immature oocytes (<12%) and
degenerated oocytes (<3%) were similar for all groups. The obtained results proved that the
combination of CPA in which DMSO was replaced by PG was less toxic to immature porcine
oocytes. Vitrified oocytes in EG+DMSO showed reduced fertilization efficiency compared to
EG+PG vitrified and control oocytes.

Keywords: vitrification, immature oocyte, porcine, cryoprotectant
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TexHosoruu Ha orTriaexaane. MxoHomuka Ha
CCJICKOTO CTOIIAHCTBO
Breeding technologies. Agrarian economics
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MHOI'O®YHKIIMOHAJIHA ITIOKPUBHA TABJIA 3A IITYEJIHHA
KOIIEPU U Bb3MOKHOCTH 3A M3IOJI3BAHETO U

[Tnamen Xpucros*

I/IHCTI/ITyT IO J)KUBOTHOBBJAHU HAYKH- KOCTI/IH6p0H

* ABTOp 3a KopecnoHaeHIMs: plamenhristov62@abv.bg

Pe3rome

Hacrosimata paspaboTka ce OTHacs A0 HOB THI IOKpPHUBHA Ta0yla 3a MYEIHHM KOIIEpH,
npuaoOHMBama HIKOM HOBH BB3MOXKHOCTH, YMATO IET € Ja ONTUMH3MpA peAHla PyTUHHH
MEpONPUATHS 10 OTIVISKJAHETO Ha MYETHUTE CEeMEWCTBAa U Taka Ja ce CbKpaTH BPEMETO 3a
TSXHOTO OCBILECTBSIBAHE.

OcHoBHUTE cepy Ha MPUIIOKEHHE BKIIIOYBAT YJIECHSIBAHE HA 3UMHUTE Mperyiey Ha MYEIHOTO
THE3/I0 U OCHIIECTBSIBAHE HA TIOJXPAHBAHUATA TOTaBa; MPOU3BOJICTBO HA PAHHU ITYEITHU MaiiKH,
KakTO M Ha MaTOYHHMIM 3a J0OMBaHE HAa MJIeYulle; NpUIaBaHEe HA HOBM MalKu C MOBMIIEHA
CHUTYpHOCT 32 IIPUEMAHETO UM; ITOHIKaBaHE HA YHMCIIEHOCTTA Ha BAPOATO3HHUTE aKapUTE, KAKTO U
HSIKOM JPYTH IMUENIAPCKU JEHHOCTH.

MHorodyHKIIMOHATHATa TOKPUBHA Tabja TIPEACTaBIsABAa MapajelienuneTHo KyXo TsUIo,
pas3TerJIeHo MO XOpU30HTaIaTa CH ¥ (POPMHUPAHO OT XOpHU30HTaHa Tabna (1), 1Be KbCH CTPAaHUYHU
cTeHH (2), nBe OBJITM CTPAaHUYHU CTeHU (3) M TNOKpHUBHA IUIOCKOCT (4). DopMupaHusr
napasesenuieaeH 00eM Ha MHOro()yHKIIMOHAJIHA TOKpUBHA Ta0J1a BEpTUKAIHO € pa3JIesieH Ha JBe
4yacTH 4ype3 MeXJIMHHa nperpana (5), 000co0sBallku CEKTOp 3a XOPU30HTAIHO [TOCTaBeHa nuTa (6)
u xpaHuteneH cektop (7). B cexropa 3a XOpH30HTaJIHO MMOCTaBeHa NMuTa (6) B XOpU30HTAIHATA
tabisa (1) HeHTpasHO ca U3psI3aHu TOJsAM eNUINCcoBUAECH 0TBOP (11) M MabK €IUIICOBUAECH OTBOP
(12) 3a BpB3Ka € TSIIOTO Ha KomIepa. XpaHUTETHHUST ceKTop (7) BKJIIOUBA TojsiMa XpaHuika (21) u
Mmanka xpaHuika (22). [lokpuBHaTta miuockocT (4) € cHab/leHa ChC 3aMpEXKEH BEHTUJIAI[MOHEH
otBop (16), KakTO M C JBa CTpaHMYHM BEHTWIAUMOHHM oTBOpa (19) M e mokputa ¢
ToIIon3o0JanuoHeH iact (17).

Knwuoeu Oymu: Bapoaro3a; MaWKONPOWU3BOJCTBO; ONTHMH3ALMS HAa TPYyAa; IMOJXPaHBAHE;
MOKPHUBHA Ta0Ja; MpHIaBaHe HA MAWKH.

YBoa

B paz6opuute Komepu, JOCTHIBT A0 MUEITHOTO FHE3/I0 CE OCHIIECTBABA OT KbM HEroBaTa ropHa
9acT Ype3 Mperpajaa, HapeueHa MOKpUBHA Tabia, KaTo TS € MOJBIMKHA U MOXKeE JIa Ce OTCTpaHsIBa
npu nperaen. HemocpecTBeHO 1Mo Hes ce sABsiBa HAli-TOIIOTO MPOCTPAHCTBO B Kolepa. 1o tazu
NpUYMHA TaM UMEHHO, C€ TIOCTaBs TBhpJIaTa 3a 3uMaTa U B OJIM30CT JI0 HErO M TeYHa XpaHa mpe3
aKkTUBHUS ce30H. OCBEH TOBa, HAW-TOJSM i1 B pa3ceiiBaHETO Ha TOIUIMHATA Ha ITYENIUTE ce
OCBIIECTBSABA MMEHHO OT TOpHAaTa My CTpaHa- Tpe3 MOoKpuaHata Tabma. ChIo Taka, OT TaMm
UMEHHO C€ peaju3upa B Hail-rojasiMa CTemeH W MperpsBaHeTo mpe3 JsToto. ETo 3aio,
YTBBPIEHOTO B KOHCTPYKIMATa HA CHBPEMEHHUTE KOIIEPH € MOKpWBHATa MM Tabna ja Obie
TOIIJIOW30JIMPAaHa B HSKAKBa CTEIICH U B Hesl J1a e TIOMECTBA XpaHUIIKATA.

B nHemnaTta muenapckara nmpakTuka o0ade MaacoBO ce MPAKTHKYBA M MOJXPAHBAHETO C TBHPIA
XpaHa. 3a Ja MOXe TS J]a ce€ BMECTH B 000COOCHOTO pa3CTOSHUE MEXAY MOKpUBHATa Tabya H
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NUTHUTE Ha MYEITHOTO THE3/10, KOETO € caMo 12 MM, MeIHO-3aXapHOTO TECTO TPsiOBa /1a ce Baupa
JTOIBIHUTENHO A0 TE€3H Pa3Mepu, KOETO 0 OCKBIISIBA JOMBIHUTETHO. A KOraro MMa BOCHYHH
Ha/ATpaXXIaHMs 110 pAMKHUTE Ha MMUTUTE, TO KOWIEPHT HE MOXKE Ja Ce 3aTBOPH J00pe.
Knacuueckara mokpuBHa Talja MMa M HIKOM Jp.HedocTaThiu. Hamp., 3a ma ce moaxpaHu
CEMEICTBOTO € TeyHa XpaHa, TpsAOBa Ja ce OTCTPAaHM KallakbT Ha Kollepa, KOETO INpu
MIPOMUIIIEHOTO OTIJIEKaHe MPECTaBIsIBa MHOTO JIOIBIIHUTENIEH TPYA, C HABEKJaHUS U 3aryba
Ha BpEME.

Ot gp.ctpana, B oOcera Ha JeiicTBUE Ha OKpUBHATa Tabjia MMa Bb3MOKHOCT Jla C€ U3BBHPILIBAT U
penuia yJaecHsIBaIIM TYeIapCTBAHETO ONEPALIMU- KOHTPOJI HaJl MECTONOJIOKEHUETO Ha MUEITHOTO
KbJI00 Mpe3 3MMara; U3MOI3BaHeTO Ha XOPU30HTAIHA [TUTA MIPU MOJXpaHaBaHe, MPU OTTJICKIaHE
Ha ThPTEH, IPU NPUAABAHE HA MAKU U pel.IpYyTH.

[To Te3u MpUYMHM Ce HAJIOKU MPEOCMUCIISIHE KOHCTPYKIIMTA Ha ChBPEMEHHATa MOKPUBHA Tabma
U J1a c€ OTHPCAT Bb3MOXKHOCTH TSl J1a CE YChbBBPILIECHCTBYBA.

IIperJien Ha mpeaIeCTBAIIOTO CHCTOSIHNE HA TEXHUKATA

B npaktukara e u3BecTHa T.Hap. KJIACHYECKa IMMOKPHBHA Ta0a 3a KOLIEPH, KOSTO MPEACTaBIsIBA
IUIOCKOCT, 3aTBapslila OT rope KOLIEPHOTO TsUIO C MUEIHUTE IUTH B HETO U CIIyXKella MpeIuMHO
3a MACTO 3a pasojlaraHe Ha XpaHUJIKa 33 TE€YHA XpaHa.

[To3Haro e u cpelCTBO 3a 3aTBapsiHE HA KOLIEPHUS 00eM OT rope, MpeACcTaBIsBalio Ope3eHTOBO
WIY TIOJTUETUIICHOBO IJIATHO, KOETO HE MPHUTEKaBa TOIIOW30JIAIMOHHN Ka4eCTBa U IeJIOCTTa MY
JECHO ce HapylaBa OT camure myend. IloaueTnneHoBOTO IUIATHO, OCBEH TOBa, CE€ SBSBA
HEECTECTBEH 3a IMUENIUTe MaTepuan W MPeInu3BUKBa OOMJICH BOJCH KOHAEH3 OT BBTPEIIHATA CH
HOBBPXHOCT Mpe3 3uMara.

W3BecTHH ca M MOKPUBHU KOIIEPHH Ta0JIM, KOUTO OCBEH 0a3HMCHA IUIOCKOCT, UMAT U CTPAaHUYHH
60p/10Be 3a 3a3/[paBsiBaHE HAa KOHCTPYKIMATA, U 32 GUKCUPAHE U pa3NpeessiHe Ha POCTPAHCTBO
3a BJaraHe Ha TOTUIOM30JIAIIMOHEH MaTepHal U Ha XpaHwika. [Ipu HsIKou MoaenH, ca n3padOTeHH
¥ 3aMpEXXEHU TPOPE3U B camaTa MOKpUBHA TabJia, MpelHa3HauYeHH 32 MIOCTABSHE B TSIX HA MEIHO-
3axapHO TECTO Mpe3 3uMara.

Wma nokpuBHM TabJIHM, KOUTO ca OT MOJMMEPEH MaTelrall ¥ ca MPOo3padHu, HO T€ ca C MHOTO T10-
KpaTbK XHUBOT OT JABPBEHUTE, MPEIU3BUKBAT OE3MOKOICTBO Upe3 reHepUpaHETO Ha CTATUYHO
€JIEKTPHUYECKO HATIPE)KCHUE B TEJIAaTa HAa MYETUTE U Hal-9eCTO CKOPO OMBAT 3aIlPOIIOIMCSIBAHU.
[To3Hatu Ha mpakTHKaTa ca ¥ Tabiu, KOUTO U3LSIO MPEeACTaBIsSIBAT XPAaHUIKY 32 TBbPJa U TeUHa
XpaHa- Hamp. ,,MunepoBa XpaHwiIKa“, HO ¥ AP.MOJEIIH.

M3BecTHUTE CpelCTBa 3a 3aTBapsHE Ha KOILEPHHUs 00eM OT rope, KaTo LSO ca ¢ OTpaHUYEeHU
BBH3MOKHOCTH 32 OCBHIIIECTBSIBAHE HA peUIia AOMBIHUTEITHH (PYHKIIN, KATO OCHOBHO C€ U3II0JI3BAT
3a BJIaraHe Ha JIOIbJIHUTENIHA TOTUIOM30Jallks ¥ 32 OCUTypsiIBaHE Ha MSICTO 3a XpaHUIIKA.

B muemapckara meHHOCT ce mpwiiaraT MHOXECTBO JEHHOCTH, KOWUTO TIO YCIIOBHE ca PHUYHH,
TPYAOEMKH ¥ BPEMEEMKH JEHHOCTH, W KOUTO OHMXa c€ ONTUMHU3UPAIM upe3 NpPOMsSHA B
KOHCTPYKIIUSATA U AOIBbIIBaHEe (DYHKIIMHUTE HAa MOKpUBHATA Tabna. Hskow ot Tsx ca:

- olpenesiHe MOMEHTa 32 HeOOXOJIUMOCTTa OT CIIACUTENIHU IMOJXpaHBaHMs IMpe3 3umMara, 0e3
OTBapsiHE Ha KOLLIEPHUS 00eM;

- OCBILECTBSIBAHE HA 3UMHHTE IOAXPAaHBAaHU MPAKO B o0Ocera Ha MYETHOTO KbJIOO, Oe3 na ce
OE3TOKOSAT ITUEITNTE;

- 00JIeKUY€HO MPOM3BOJICTBO HA PAaHHM MTYETHU MaiKH,

- IpUaBaHe Ha MJIaJIa Maifka B IMYETHOTO CEMEHCTBO ¢ HaMayieH Opoll MaHMITYJAIlMH U 3a T0-
KpaTKo BpeMe;

- Ch3/1aBa Bb3MOKHOCT 32 OCBIIECTBSIBAHE HA €CTECTBEHA CAMOCMSIHA Ha ITYeIHaTa Maiika;

- 32 6op0Oa ¢ BapoaTo3ara;
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- OTpaHNYaBa U3TPAKIAHETO HA BOCKYHH HAATPAKIAHUS 10 TOKPUBHATA TabJia OT KbM MYEITHOTO
THE3]10;

- MOJIeIpaHe Ha €CTeCTBEHA 3UMHATAa BEHTWJIANMS Ha Kollepa upe3 Audy3us, KaKTo U HIKOH U
Ipyru QYHKIIHH.

Llen Ha HacTosmaTa pa3paboTka O6€ a ce Ch3/1aje HOB THII IOKPHBHA TabJia 3a MUEITHU KOIIEPH,
KOSITO Ja ObJe IMOJIe3Ha MPH OCHIISCTBSIBAHE W HA Jp. MYETAPCKU JEHHOCTH- Ja TO3BOJISIBA
OCBIIECTBSIBAHETO M Ha MOJXpaHBAHE Ipe3 3UMaTa C XOPU3OHTAIHO PA3MOJ0KEHA 3aMeleHa
MYeIHAa TMUTA; Jla TO3BOJISIBA W3IIOJI3BAHE HAa TOIUIMHATA Ha ITYEIIHOTO CEMEHCTBO 3a JIECHO
JOCTBITHO OTTJICKIAHE HA ThPTCH, MUCITHU MAWKU U MAaTOYHUIIH, J]a Ch3/1aBa YCJIOBUS YCIICITHO
NpUaBaHe HAa HOBM MalKH, KaKTO ¥ Ha PEIHIA Jp..

TexHn4ecka CHLIIHOCT HA KOHCTPYKIMATA

ITocraBeHa Len ce MOCTUra, Karo ca Chb3AaJEHU AOIBIHUTEIHN KOHCTPYKIIMOHHU E€JIIEMEHTHU B
NO3HaTaTa MOKpHUBHA Tala 3a mieinHu KomepH, ¢pur.l. Taka T4 nmpeacTaBisBa mapaaeienuneHo
KyXO TAJIO, Pa3TErJIeHO [0 XOPU30HTaJIaTa U U (POPMHUPAHO OT XOPH3OHTaJIHA Tabna 1, 1Be KbCU
CTpaHWYHH CTEHU 2, IBE JBJTH CTPAHUYHU CTEHHU 3 U NOKpUBHA M1ockocT 4. Ha enHaTta BbHIIHA
HOBBPXHOCT Ha XOpU30HTaJIHATa Tabna 1 e odpopmeHo cnenuduuHo opedpsiBaHe 8, MOKa3aHO Ha
¢ur.2. Ha egnara biira cTpaHu4Ha cTeHa 3 e uspsasad orBop 15. B enunus kpail Ha 1BeTe Kbcu
CTPaHMYHU CTEHU 2 ca u3paboTeHu npopesu 13, kaTo Ha eHaTa OT TSIX € U3PSA3aH U BTOPHU OTBOP
14 ¢ HE3XOASII TyHEN ¢ TpwieTHa abcumma 18. dopmMupaHuAT TapajelenuiecH odeM Ha
MHOTO(YHKIIMOHAJIHAa TOKPHUBHA Ta0Ja BEPTHKAIHO € pa3JelieH Ha JIBE YacTU 4Ype3 MEXAUHHA
nperpazaa 5, 060co0sBaiiku CEKTOpP 3a XOPU30HTAIHO IIOCTaBeHa NMuTa 6 U XpaHUTENEH CeKTop 7,
KaTO XPaHUTEIHUST CEKTOP 7 € pa3NoyiokKeH KbM JIbJIraTa CTpaHUYHa cTeHa 3 ¢ u3ps3aH oTBop 15.
B cekropa 3a XOpM30HTaNHO MOCTaBeHa MHUTa 6 Ha XOpHU3OHTaJHATa Tabia | HEeHTpalHO ca
U3pSA3aHU TOJISIM EJUIICOBUIEH OTBOP 11 M Maibk eNuIcoBuAeH OTBOp 12 3a Bpb3Ka C TSIIOTO Ha
komepa 29. ['onemusar enurncoBusieH oTBop 11 € o0opyaBaH che 3aTBapSIIO Karaye, orpax/jaiia
TPUBHA W €EJIEKTPOHEH TEPMOMETBHD CbC COHJA. XPAHUTEIHUAT CEKTOp 7 BKIIOYBA TOJIIMA
xpaHuika 21 u manka xpanuika 22. B xopusonranHara tabna 1 mox romsimata xpaHuika 21 e
odopmeH TpeTn oTBOp 9 M Mo Masikata XpaHuika 22 e opopmeH ueTBbpTH 0TBOp 10. ['onsimara
xpaHwika 21 e cHabaeHa ¢ U3XO/ISII MPo3paveH myrep 23, pa3noiokeH B 0TBopa 15 Ha rbpiarara
CTpaHMuHa cTeHa 3. B MexxauHHaTa nperpajia 5 e u3paboTeH perynupyemM oTBop 24 KbM rojsmara
XpaHuika 21 v BTOpH peryiupyem oTBop 25 KbM MajkaTa xpanuika 22. [lokpuBHara miockoct 4
€ cHabJieHa ChC 3aMPEXXEH BEHTUJIAIIMOHEH OTBOP 16 U ¢ ABa CTpaHWYHU BEHTHJIAIIMOHHU OTBOPA
19, nokazanu Ha ¢ur.2. [TokpuBHaTa IOCKOCT 4 € MOKpUTa ¢ TOIUIOM30JIallMOHEH macT 17, Ha
KOITO ca ohopMeHH rosiM OTBOp 26 M J1Ba MaJIKU OTBOpa 27, ChOTBETCTBAILM HA 3aMPEKEHUS
BEHTWJIAIMOHEH OTBOp 16 M Ha JBaTa CTpaHWMYHM BEHTWJIALIMOHHH OTBOpa 19.

3aMpeKEHUST BEHTHWIIALIMOHEH OTBOP 16, BaTa CTpaHUMYHU BEHTUJIALMOHHU O0TBOpa 19, ronemMusar
OTBOp 26 U JBaTa MaJK1 OTBopa 27 ca CHaOJIEeHH C Talu WM KaradeTa.

MHoro¢dyHKIIMOHaTHATa TOKpUBHA Tabna 32 e pa3noiokeHa chC CHeUPUIHOTO opedpsiBaHe 8
pa3noIoKEeHa OT KbM TSJIOTO Ha Komepa 29 ¢ myennu nut 30, 1 € NO3UIMOHUpaHa Mo Karaka
Ha Komrepa 31, KakTo € moka3aHo Ha ¢wur. 3, karo cnenuduuHo opeOpsiBaHe 8 € ¢ KaHalu ¢
nbpiaoounHa 1-10 MM u mupuHa 1-20 M.
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Qurypa 1. [IpuannnHa cxema Ha MHOTO(YHKIIMOHAIHA TIOKPUBHA TabJ1a 3a MUETHU KOIIEPH.

~.

1 11 1

Figure 1. Represents a schematic diagram of a multifunctional roof panel for beehives.

27 17
19

8

®urypa 2. [lornen ot crpanu Ha MHOTOGYHKIIMOHATHATA MOKPUBHA Ta0J1a 3a MUYEIHU KOLIepu
ot ¢ur.1.
Figure 2 is a side view of the multi-functional beehive roof panel of Figure 1.
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d)nrypa 3. Pa3noiokeHneTo Ha MHOFO(I)YHKLII/IOHaJIHaTa IIOKpHUBHA Ta0J1a B IMUEIHUA KOHICp.

Figure 3. The location of the multi-functional roof board in the beehive).

IHosicnenue Ha npuIoKeHuTE GUIypH

Hacrosimata KOHCTPYKIUS € WITFOCTPHpaHa Ha MPHIIOKEHUTE (GUTYPH, KBIIETO:

®urypa 1 - npeacTapisiBa MIPUHLKITHA CXeMa Ha MHOTO(YHKIIMOHAIHA ITOKPUBHA TabJ1a 3a MYETHH
komiepu;( Figure 1 - represents a schematic diagram of a multifunctional roof panel for beehives);
¢durypa 2 - npeacrass Moryes OT CTpaHU Ha MHOTO()YHKIIMOHAJTHATa MTOKPUBHA Tabja 3a MYeIHU
komepu ot ¢ur.1;( Figure 2 is a side view of the multi-functional beehive roof panel of Figure 1);
u

¢urypa 3 - moka3Ba pasNoJIOKEHHUETO Ha MHOTO(QYHKIIMOHAJIHATA MMOKPUBHA Tabja B MUETHUS
kotuep; (Figure 3 - shows the location of the multi-functional roof board in the beehive).

Hayunu Ha u3no3BaHe Ha MHOTOQYHKIMOHATHATA TabJa

MeroauTe 3a nmpuiiaraHe Ha OTJEIHUTE Bb3MOXXKHOCTH, KOUTO TS Mpeyiara ca pa3iuiHu, CIOpes
KOHKPETHO TTOCTaBEHUTE TEXHOJOTUYHH 1€, & UMEHHO:

1. 3uMHA AMarHOCTHKA

HeobxomuMocTTa OT CHacHUTENHO MOAXpPAaHBAHE C€ TPAaBU 4Ype3 JHUCTAHIIMOHHO WJIA MPSKO
MpocieiiBaHe CTOWHOCTUTE Ha EIeKTPOHHUSI TEPMOMETHD, 0€3 /1a ce OTBaps CHIIUHCKOTO TS0
Ha komrepa 29. OcBeH TOBa, MpHU HEOOXOAMMOCTTA OT MOAXPaHBAHE WM APyTa MYesiapcka HaMmeca,
MO>K€ JIa C€ OTBOPH MOKPUBHATA MJIOCKOCT 4 1 IIpe3 roieMusl eIUICOBHIeH oTBOp 11 B cexTopa 3a
XOPHU30HTAJIHO IMOCTABEHA MTUTA 6 C€ MHCTIEKTHPA MECTOIOIOKEHUETO Ha 3MMHOTO MTYEITHO KBJIOO,
0e3 ¢ ToBa 1a ce OE3MOKOSAT IMUYCITUTE.

2. ITogxpaHBaHe Ha IMYESIIHUTE.

2.1.3umHu cnacumennu u nodbyoumenHu nooxpansanus. VI3BspIiBaT ce KaTo HaJ THE3/I0TO Ha
MTYEJIUTE B CEKTOPA 32 XOPU30HTATHO MOCTaBeHA MHTa 6 ce MOCTaBs 3MMHA XpaHa B €CTECTBEHATA
it popma Ha OOMKHOBEHA MTUTA C ME]], B XOPU30HTAIIHA MMO3UIKS. AKO CEMEHCTBOTO € TBBP/E cl1abo
W XpaHaTa ce Hajara Jga ObAe B MakCUMajgHa OJHM30CT A0 MYEIUTEe MYy, TO XOPHU30HTAITHO
MOCTaBEHATa MUTa MOXE Jla C€ MOCTAaBH [1a JIETHE HAMpPaBO BBbPXY FOPHUTE JIETBH Ha KOIIEpa,
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HETNOCPE/ICTBEHO Haj paMmkuTe. ToraBa, MHOTOQYHKIIMOHAIHATA Tabma 32 ce oOpbIla BBPXY
nuTaTa Taka, 4e yuIuTe Ha paMKaTa Ja MomagHaT B MpeABUACHUTE 3a TAX mpopesu 13 B cexTopa
32 XOpU30HTAIIHO IMOCTaBeHA MUTa 6, a camara Ts Ce MPUILTH3BA, 32 JIa 3aTBOPHU KOIIepa HAITBIHO.
B Ta3zu mo3unus, mokpuBHATa IJIOCKOCT 4 ce MOCTaBs BbPXY CIELMATHOTO opeOpsiBaHe 8 Ha
xopusoHTanHaTa Tabna 1. [TogxpaHBaHETO OT CIIACUTEIHO C€ MPEBPHIIA B OI0YIUTEIHO, CAaMO
KaTO XOPU3OHTAJIHO IIOCTaBeHATa MHUTa MpeIBAPUTEIHO ce 00padoTH C WIVIEHO Balsfgye 3a
MpOOMBaHE HA BOCHUHUTE Karadera Ha KWIMHUKUTE C MEJI.

YckopeHo u 0e3 HUKaKbB JIOCeT 10 MYETUTe MOJAXPaHBaHe, MOXKeE J1a Ce HalpaBU M KaTO BMECTO
3aMeJieHa IUTa Ce BJIOXKHU HSAKOS OT TPAJAUIIMOHHUTE MEAHO-3aXapHHU XPaHU, KOUTO C€ TIOCTABST B
IIPOCTPAHCTBOTO HAJl FOJIEMUS €IUICOBUIEH OTBOP 11 B cexTopa 3a XOpU3OHTAIIHO MOCTaBEHA
nuTa 6, HaJl IPEIBAPUTEITHO TOCTABCHA METATHA MPEKa.

2.2.Panno-nponemnu nooxpaneanus. llpe3 paHHaTa MpoJIeT, ONTHUMAIHU pE3YyJITaTH Ce
MOJTy4aBaT, KOTaTo IMUYEIUTE UMAT JIOCET JIO IMajsIIiaTa TH TeYHa XpaHa - MeJl WIM WHBEPTHPAH
3axapeH pa3TBOp U 10 OaBHATa TeCTOOOpa3Ha MEIHO-3aXxapHa XpaHa, B HEMOCPeICTBEeHA OJIM30CT
JI0 THE3JI0TO UM M B OOMIJIHO KOJMYECTBO. MeabT Karo IMYENIeH 3amac WM 3a U3XpaHBaHE, ce
MPEIOCTaBsl, KAaTO B CEKTOPA 3a XOPU30HTAIHO MOCTaBeHA MUTa 6 ce MOCTaBH MHTA C W3pa3eHa
MezieHa sika. TecTtooOpa3HaTra MeIHO-3aXxapHa XpaHa Ce OCUTYpsIBa, KaTo TS C€ IMOCTaBH B o0ema
Ha MajKkaTa XpaHuika 21 u ce ocurypu AOCTBI J0 Hes Mpe3 OTBopa Ioj Maykara XxpaHuika 10.
[leproandHo MOCTaBSHE HAa TEYHA XpaHa (3axapeH pa3TBOP) C€ MpaBU KATO TS CE Hajee Ipe3
U3XOAIIMS Tpo3paueH mynep 23, 6e3 Aa ce cBajs Kanaka Ha komiepa 31 u 6e3 1a ce oTcTpaHsiBa
MOKPHUBHATA IIJIOCKOCT 4.

2.3.Cmumynupawiy nooxpansanus npe3 akmugHus ce3ox. Te ce 0ChIecTBIBAT OCHOBHO C BOJHO-
3axapeH pa3TBOp, HAIMBAH 10 CHITUS HAYWH - IO3UPAHO, TPe3 U3XOAIINS TPO3padeH nryuep 23,
0e3 51a ce oTBaps Komiepa. TakoBa MOIXpaHBaHE MOXKE JIa CE HATIPABH U C MMOCTABSIHETO HA MEHO-
3aXapHO TECTO WJIM B MaJKaTa XpaHWikKa 22, WM B CEKTOpa 32 XOPU30HTAIIHO MOCTaBeHa MmuTa 0.

2.4.3anacumennu nooxpansanus. OCBINECTBABAT CE C TEYHA XpaHA B TOJIEMH JIO3W, HAJIMBAHU B
rojsiMaTa U Majika XpaHuiku 21 u 22, KakTo U pe3 CEKTopa 3a XOPU30HTAIHO MOCTaBeHa MUTa 0,
B 7100aBEH HECTCIUATNU3UPAH ChJ C TTOTUIABBITH.

3. OTraex/iaHe Ha TPUAHEBHU WUJIM HA 3PEIH MAaTOUHUIIH.

OcphImecTBsiBa ce, KaTo H30PaHOTO CEMEHWCTBO-OTIIICK /1ad, TPESIBAPUTEITHO CE OCHPOTSIBA U CHITHO
Ce CTECHsABa, CJel KOETO B CEKTOpa 3a XOPH3OHTATHO IOCTaBeHa MuTa 6 ce MOCTaBs B
XOPHU30HTAITHA TIO3HIIHS MTUTA C TIOJTOTBEH TUIEMEHEH MaTepHuall, GUKCHpa ce KbM Tadyiata u ce
oOpbllla Taka, Y€ TA Ja CTaHe HEMOCPEICTBEHO HaJ MUeTHOTO THe3fo. OTrope BBPXY Hes ce
MOCTaBs TOTUIOM3OJIAIIMOHHMS TUIACT HA MOKPHBHATA IIOCKOCT 17 W ce 3aTBOps ¢ Kalaka Ha
KoIiepa.

4. HDOI/ISBOJICTBO Ha IJIOJHU ITYCIIHU MalKH.

OcphimecTBsiBa ce, KaTo ce (popMupa TOMBI HYKJICYC HEMOCPEACTBEHO HAJ IMYCITHOTO THE30, C
MYeyd OT CaMOTO HEro B CIEAHHS MOPSAIBK: M3BAXKIA C€ MHUTA ChC 3aleyaTaHo U 3psUio MU0,
3aeJTHO C ITYENIUTE 10 Hesl U 0e3 HeoOXOIUMOCT JIa Ce ThPCH MaiKaTa OT MOJJISKAN[OTO ITYSITHO
CEMEICTBO, M CE MOCTaBsi B CEKTOpa 3a XOPU3OHTATHO IMOCTaBeHa MUTa 6, C OTKPUT TOJISM
enuricoBuaeH otBop 11; cinex 24 yaca nurtara ce MOBAUTa U TOJIEMUST €IUIICOBUIEH OTBOp 11 B
CEKTOpa 3a XOPHM3OHTAJIHO TOCTaBeHa MHTa 6 ce 3aTBaps, U C€ OTBaps OTBOPHT Ha Kbcara
CTpaHM4HA CTeHa 14, ¢ HU3XO WA TyHEN C NpPWIETHAa JbcuMia 18, Karo Taka ce IMpaBH
CaMOOT/IETISTHE Ha JICTALTUTE (CTapy MYEeH ), KOUTO c€ BPBIAT B OCHOBHUS KOIIIEP U OCTABaT CaMo
Hal-MJIaJUTe, KOUTO Ca W HAW-TOAXOJSAIIM 3a TOCTaBeHATa IIeJ; TUTYJISpHATA IMYelTHA Maika
OTHOBO HE C€ Hajara Jia c€ ThpPCH, 3all0TO aKo € Ouia MPEeHEeCeHa, TS Ce € 3aBbpHalla 00paTHO B
KoIepa; cieq omie 2 10 4 Jyaca, BbpXy IIOCTaBeHaTa XOPU30HTAJIHA ITUTA C MUJIO C€ TIOCTaBs 3PS
MATOYHUK; MaJIKaTa XpaHuika 22 ce 3apexaa ¢ MEIHO-3aXapHO TECTO W CE OTBAPS TOCTHIIBT J0
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HEro caMO Ha MYEJIUTE OT HYKJEyca 4Ype3 OTBapsiHE Ha PEryiupyeMus OTBOP KbM MajKara
XpaHwiIKa 25; 3aTBaps ce OTBOPBT MO MayikaTa XpaHuika 10, ako € OuiI OTBOPEH U C€ MOHTUPAT
MOKPUBHATA MJIOCKOCT 4 1 TOMJIOM30JIAIIMOHHUS TUIACT HA TOKPUBHATA IJIOCKOCT 17; cnen 7-8 nuu,
MOXE€ Jla C€ TpOBEpHM 3a HAJIWYMETO Ha HEIUIoAHA Maiika; cien ome 12-14  gam,
MHOTO(YHKIIMOHATHATA TOKPUBHA Ta0Jia ce MpOBEpsIBa 32 HATMYMETO HA CHECEHU SHIIA.

5. IlpupaBane Ha HOBOOPUAOOWTH IMUYCITHU MAKKHU.

OcpliecTBsIBa B CISTHUTE CTHIIKH: H3BAXK/IA CE MUTA ChC 3alledaTaHo MUJIO, 3a€THO C MYEIIUTE 110
Hes 1 0e3 J1a ce ThpCH MaiKaTa OT IMOJJICKAIIOTO MYETHO CEMEHCTBO CE MOCTaBs B CEKTOpA 3a
XOPU30HTAJIHO TTOCTaBEHA MUTA 6, C OTKPUT TOJISIM OTBOP B CEKTOPA 32 XOPU30HTAIHO IMOCTABEHA
nuta 11; camooTmensHeTo Ha caMO MJIaau MYed B HYKJIeyca Ce IMOocTura kato ciep 24 daca
TOJIEMUSIT €ITUTICOBUIEH OTBOp 11 B cekTopa 3a XOPM30HTAIHO MMOCTAaBEHA MUTa 6 ce 3aTBaps, a ce
OTBapsl OTBOPHT Ha KbCaTa CTpAaHUYHA CTeHAa 14, ¢ HU3XOAAIUS TYHEN ¢ MpUJieTHa Abcuuna 18;
TUTYJISIPHaTa MaiKa OT MOJUIEKAIIOTO CEMEHCTBO CE OTKPMBA M CE€ OTCTpaHsIBAa OT KOUIEPA,;
CaMOIIPEKPaTsIBAIllO CE U30JIMpaHEe Ha BPEMEHHUS HYKJIEYC MOKE Jla Ce IIOCTUTHE ChC 3apeKIaHe
Ha TOJIEMUs €JTUIICOBUIEH OTBOP 11 B cekTOpa 3a XOpU30HTAIHO MOCTaBEHA MUTA 6 C TTOAXOISIIO0
MEJHO-3aXapHO TECTO; HOBONPHI0OMTAaTa MaiKa CE TpHJaaBa B CEKTOpAa 3a XOPHU30HTAIHO
nocTtaBeHa nuta 6 Taka, 4ye cien 5-8 yaca na Ob1e 0cBOOOACHA OT TPAHCIIOPTHATA KJIETKA; CJIe] S-
6 THU ce TTPOBepsIBa 3a HAJTMYKME Ha MaliKa B KOIIepa.

6. Tperupane cpenry Bapoarosa.

6.1. Ilocpeocmeom usmecen xanan 3a axapu: IldenuTe OT Komiepa ce MPUBIAYAT B
MHOTO(DYHKIIMOHAJIHATa Tabja M C€ MPUHYKAAaBaT Ja MpPEMUHABAT Mpe3 3apeiceHa 30Ha C
Oe3BpeHa 3a TAX MpPaxoBo-JiedyeOHa cpena, popMHUpaHa B CEKTOPa 3a XOPU30HTAIHO MOCTaBEHA
nuta 6. ToBa ce mocTHra Karo Ha roJieMus eUIICOBUIEH OTBOp 11 B cexTopa 3a XOPU30HTATHO
MOoCTaBeHa NMUTa 6 ce MOCTaBsl OIPaHUYUTEIHA TPUBHA U CEKTOpA 32 XOPU3OHTAJIHO MOCTABEHA
nuta 6 ce 3apexaa ¢ Oe3BpeqHa 3a MUENUTe MpaxoBo-jedyeOHa cpefa; TrojsMara MU Majkara
xpaHuiku 21 u 22 ce 3apekaaT ¢ MEHO-3axapHa XpaHa ¢ MOBHUIIEHO ChAbPKaHUE Ha ITUEJICH Me/l,
3aTBapsAT C€ OTBOPUTE MOJ TroiisiMaTta W MoA Mankata xpanuwiku 9 u 10 u ce oTBapar
peryaupyeMHuTe OTBOPU KBbM rojisMaTa U KbM MajKara XpaHuwiku 24 u 25. Taka, muenuTe KOUTO
ca MPUBJICYEHN OT U3TOYHMKA Ha aTPaKTaHT (apoMaT Ha MUeleH MeJ M KOHIEHTpUpaHa 3axapHa
XpaHa), 3a Jla IO HaT TIPHU TIX, IPEMUHABAT TIPe3 MpaxoBo-jedyeOHaTa cpea, HampaliaBaT ce
OOMJTHO ¥ TOBBPXHOCTHO HaMHUPAIIUTE C€ aKapy Majar oT Tejara uM. [lomagHanure B mpaxoBo-
nedyeOHATa cpejia akapy He MoraT Jia c€ 3aXBaHaT 3a Jpyra M4eyia-roCTONPUEMHUK U 3aTvBarT.

6.2. CHudicagane KOIUYECMB8OMO HA 6ApPOAMO3HUME AKApu upe3 Gla2aHe HA XOPUSOHMAIHA
muvpmeesa numa Hao NYeIHOMo 2HBE300.

B kpas Ha BTOpUA ¥ HAYAJIOTO HA TPETHUSAT €TaIl OT IPOJETHOTO Pa3BUTHE HA TUEITHUTE CEMENCTBA,
HaJ[ TMYEIIHOTO THE3J0 C€ TMOCTaBsi ThPTEEBA MUTAa B XOPU3OHTAIHO TMOJIOXKeHue. ['He310To ce
3aTBaps ¢ MHOTO()YHKIIMOHAIHATA TOKPUBHA Tabja, KaTo Ts ce oOpbIa U 0O0XBaIla ,,ymuTe Ha
XOpHU3OHTAJIHATA TIUTA. TSI B TO3M MOMEHT M3IBJIHSABA MPOTUBOAKApHATA POJIS HA CTPOUTEITHATA
paMKa, HO € JIeCHO JocThIHA. [lopaay CUIHMS MHCTHHKT 3a pa3MHO)KaBaHE, MMUeIHaTa Maiika
CHacs sifIla B Ta3W MHUTA, MaKap W HE TOJKOBAa PAaBHOMEPHO, a MUEIUTE U3XPaHBAT TE3M JIAPBH.
Crnen 3areyaTBaHeTO UM, IUTATa c€ OTHEMa 0e3 J1a Ce POBH B THE3/IOTO M CE MOCTAaBs Apyra TakaBa
MHTA.

7. 3HaYNTEIIHO OrpaHUYABAaHE M3rPAKIAHETO HA BOCKYHU HAATrPaXKAAHUs 110 MIOKPUBAHTA Ta0JIa.
ToBa ce mocTura upe3 CrenuaTHoTO OpeOpsiBaHe 8 Ha MOBBPXHOCTTA HA XOPU30HTAIHATA Ta0ya
1, oT KbM CTpaHaTa Ha MYETHOTO THE3/I0, KOETO € ¢ KaHau ¢ AbjabounHa 1-10 MM u mupuna 1-20
MM.

8. [Ipeau3BrKBaHe HA AU y3HA BEHTUIAIMS Ha 3MMYBAIIOTO IMUEIHO KbJI0O.
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[Toctura ce upe3 ocurypsiBaHe Ha Bb3MOKHOCT 32 IPEMHHABAHE HA BEHTUJIMPAL Bb31yXONOTOK,
HAaCOYEH CTPaHHYHO OT OrPAaHMYEHOTO B CpejaTa MYENHO KbJI0O, KaTO W3JIMIIHATA Biara u
BBIJICPOJICH JBYOKHC OT HETO, MPEMHUHABAT 4pe3 Au(y3us B MpEeMUHABAIINS MO U B CTPAHU OT
MYETHOTO THE3/I0 Bb3AYX, C Bb3MOKHO Hal-HUCKUTE 3aryOu Ha ToruirnHa. OChLIECTBsIBA C€ KaTo
OTBOpPUTE IOJ TrojisiMaTa M IojA MaikaTa XpaHwiku 9 u 10 ce OTBOPST, U CTpPaHUYHUTE
BEHTUJIALIMOHHU OTBOPHU 19 Ha MOKpUBHATA IUIOCKOCT 4 ce HarjacAT HaJ XpaHwikute 21 u 22 u
CBILIO CE OTBOPSIT.

Taka BeHTUIMpALIUAT BH3yXOMOTOK HABJIM3a B KOIIEpa Mpe3 BX0Ja My U MOpaau NpuaoouTara
TEMIIEpaTypHa pa3jiiKa C€ Haco4YBa HABbH, CTPAHWYHO OT M30JMPAHOTO IYEIHO I'HE3M0, Mpe3
OTBOpPHUTE IOJ rojisiMaTa M Moja Maikata xpaHwiku 9 u 10, mpeMHHaBa mMpe3 CTPAaHUYHHUTE
BEHTWJIALIMOHHU OTBOPU 19 Ha MOKpUBHATA TUIOCKOCT 4 U MPe3 ChOTBETCTBAIIUTE HA TAX OTBOPU
Ha TOILJIOM30JUPALIHS TUIacT 27, U Momajia B MPOCTPAHCTBOTO MO/ Karaka Ha Kollepa, KbJETO ce
eJIMMUHUpPA HAaBBH.

9. IlposieTHO 3aTOIUISIHE HA MYETHOTO THE3/I0 MPU M0-ClIa0u ceMENCTBA, Ype3 OrpaHUYaBAHETO MY
u ot gony. IlokpuBHa Tabmna, 3apefieHa ¢ XpaHa ce OCTaBsi BbPXY CTAHJAPTHOTO ABHO M BBPXY
Hesl Ce MOHTHPAT OCTAHAINTE ChCTABHH YaCTH Ha KOIIepa.

10. [TosnryyaBaHe Ha ponoarcoBa npoaykius. [Ipe3 aBryct nuenHoTo rue3 1o ce HOKpUBa C Mpexa
C pa3mepu Ha cBeTaus oTBOp 1-2MMm/1-2MM. M mokpuBHaTa Tabina ce oOpbIlla U MOCTaBS Ha
Komepa. Taka Hax MpekaTa ce popMHpa BpeMEHHO HaApaMbYHOTO MPOCTPAHCTBO, KOETO MTYETTUTE
ycemaT Kato MpoOHWB B LIEJIOCTTa Ha THE3I0TO CH M 3aloyBaT Ja ro 3ampornonucssar. [Ipes
MEC.OKTOMBPH, Mpexkara ce NmpuoOupa 3a mo-HaTaThilHAa o0OpaboTKa, a Tabnara ce MOHTHpa B
HOPMAJTHOTO CH TIOJIO’KEHHUE.

11. TpeTupaHe Ha MYETHUTE CEMENCTBA C M3MapeHa okcaioBa kucenuHa. [Ipe3 aBrycr, cien
OTCTPaHSBaHETO HA Mara3uHHUTE KOPITYCH M CJEJ MOCTaBSIHETO HAa MpeKara 3a MpOIOJINC, IIPe3
oTBOpa 14 ce BkapBar jieueOHUTE apy B 00pa3yBaHOTO BPEMEHHO HAJIpaMbYHOTO IIPOCTPAHCTBO.
Taka napure ce pacrnpeaensT paBHOMEPHO HaJ| MTYETHOTO THE3/I0 M B PE3YJITaT HAa BEHTUJIALIUATA
Ha MMYEJINTE MPEMUHABA MPE3 MEXKAYpaMUsTa U c€ KOHJAEHA3MUpa N0 MUTUTE U TeJlaTa Ha IMYEIIUTe,
OT KBJAETO OCBhUIECTBsIBA CBOSl jeueOeH edekT. To3um moaxoJ € BUAUMO IMO-pe3yiaTaTeH oOT
BKapBaHETO Ha JIeYeOHUTE MapH MPe3 OCHOBHUS BXOJ1 Ha KOIllepa OT KBAETO BeJHAra 4acT OT HEro
ce M3yXBa U3BbH rHE3JI0TO. A OCBEH TOBa M HE CE Hajara Im4eyapsT /1a CTOM KJIEKHaI U Ja Obae
00IyXBaH C TOKCUYHHUTE MapH.

12. Cp3n1aBa ce BB3MOXHOCT 3a OCBIIECTBSIBAHE HA MPEAU3BUKaHa CAMOCMSIHA Ha ITYeJTHATa Maiika.
ToBa ce moctura, kato ce GopMupa HyKIJIeyc ChC 3psj MATOYHUK TaKa, 4e B cpeiaTa Ha 3armovyHana
BeUe MHTEH3MBHA I'JIaBHA Mallla, HEOIUIOieHaTa Maiika B HEro Jja cTaHe rojHa 3a jietex. Cuura ce,
4ye Ha 7-THEBHA BB3pAcT MilajaTa Malika € ¢ Hail-HHCKO Terjo, Hail-mmbpraBa u Hail-OopOeHa.
ToraBa eqMHCTBEHO 3aBJDKEHUE Ha Mueiaps € Ja OTBOpU OTBOp 12 Ha MHOroyHKIHMOHaIHATA
Tablla ¥ eBEeHTYalIHO Ja nyOnupa HEKTapHUsS TpUHOC. Miajgata Maiika BegHara momajga B
CHIIMHCKOTO IMYEIHO THE3/10, HAIbJHO HEO0OE3MOKOsSBaHA W H3JIUTAa Ha OINO3HABATEJIEH U B
MOCIeACTBHE Ha OpayHU MOJIETH. AKO MEKIyBpEMEHHO TOMa He Ha cTapaTra MaiKa, IIaHCOBETE
J1a s HaJIBUE ca MHOT'O T0JIEeMU. AKO TOBa HE CTaHe TOTaBa, TO CJeJl IPOHACSIHETO CH, BEPOSITHOCTTA
Jla CTaHe TUTYJsipHA Maiika ca rojemu. YcneBaemoctra Hukora He € 100%, HO mbK MeTona €
TOJIKOBA HUCKOTPYIOEMBK, Y€ CH 3acily’kaBa Jia ce ImpuJjara.

IIpennMcTBaTa HA CH3AaleHATA MHOTO(PYHKIIMOHAJIHA MOKPUBHA Ta0J1a 32 MYeJIHU KOLIEePH

-I1I03BOJIsIBA 3UMHUTC Hpernem/l a C€ OChIICCTBABAT 663 aa Cce OTBapH CBIIUHCKOTO ITYCJIHO
THE3]10;
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-OCUTYpsiIBa BB3MOXXHOCT 3MMHUTE IOJXPAHBAHHS Jla CE OCBIICCTBSIBAT CIMHCTBCHO YpPE3
IIOCTAaBSHETO HAa XOPU30HTAJIHA MUTA C MEJ HaJl MUEIHOTO THE3/10, MHOTOKPATHO 1M0-0bp30 1 6e3
OTBapsIHE HA CHIIUHCKOTO KOMIEPHO MPOCTPAHCTBO;

- TeYHaTa XpaHa Jla ce 3apex/a B XpaHWIKaTa 3HAuYUTEIHO 1M0-0bp30, O3 ja ce Hamara ja ce
OTBapsl Kalaka Ha Kollepa U TO3W Ha XPaHUIIKaTa;

- Ch3J1aBa €€ BB3MOKHOCT 32 OTIJICXkK/IaHEe Ha MATOYHUIM Oe3 Oe3MOKOeHe Ha IMYETIUTE U 32 MHOTO
H0-KPaTKO BpPEME;

- COPMHUPAHHAT TOMBJI HYKJICYC HEHNOCPEACTBEHO HAJ IUYEIHOTO THE3/0, Ch3/laBa TapHTHUPAH
TemreparypeH 6asuc 3a ,,cIae[poA0BOTO Ch3psiBaHE HA IMUEIHATA MaiiKa;

-3aCeJIBAaHETO M pa3()OPMHUPOBAHETO HA TO3HM HYKJICYC C€ M3BBPILIBA 3HAUYUTEIHO IO-JIECHO U TO-
OBP30 OT U3BECTHUTE HA MTPAKTUKATA;

-Ch3/1aBa YCIIOBUS 3a MTPEIU3BHKAaHA €CTECTBCHA CAMOCMSIHA Ha ITYETHATa MalKa;

-IIPUIaBaHETO Ha HOBOOIUIOACHATA MaiKa € C TIO-TOoJIIMa yCIIeBaeMOCT;

-KOHCTPYKIMATA Ha MHOTO(YHKIIMOHATHATA TIOKPHUBHA TalJla ch31aBa Bb3MOXKHOCT 32 TIOCTOSIHHO
TpEeTUpaHe Cpelry BapoaTo3ara 4pe3 ,,M3HEeCEHHs KalaH'; 4pe3 MpHiiaraHe Ha XOPHU30HTaTHA
ThpTEEBa MUTA, KAKTO M Ha yJIECHEHO TPETUPAHE C MapuTe Ha OKCAJIOBA KHCEINHA,;

-OCHUTYpsIBa €CTECTBEH THII JH(y3HAa BEHTUIALUATA TIPE3 3UMHUSI IEPUO/I;

- 1aBa Bb3MOKHOCT 32 HU3XO/ISIIO 3aTOIUISTHE Ha ITYETHOTO F'HE3/10 0 AapHHO.

-Y 3HAYUTEIHO Ce HaMaJIsIBaT BOChYHHUTE HAATPAXKIAHUS 110 MOKPUBHATA TabIa.

Taka KOHCTpynpaHaTa IMOKprUBHA Tabja, 1aBa BE3MOXKHOCT 32 OCHLIECTBSIBAHE U HA HAKOU JIPYTH,
HO-PSZKO 3aCThIIGHH B TpaKTHKaTa JeHHOCTH. TakoBa HampuMep € OCBOOOKIaBaHETO Ha
MaJjioMe/iHa, OpaKyBaHa IMTa WK TaKaBa, peTHa3HaYeHA 3a U3BINYaHe Ha IIepra, OT HATMYHHUS B
Hesl MeJl- TIUTaTa MPOCTO CE MOCTaBs B TabyiaTa. MoXke Hatp., 1a c€ MPOU3BEIC U JOMBIHUTEITHO
KOJIMYECTBO IMPOTOJIUC C Hal-BHCOKAa YHCTOTA, O€3 /Ja ce pOBH B ITYEIOHOTO THE3J0 M Ja ce
0E3MOKOAT MYEIHTe, a MOAXPAHBAHETO ChC 3aXapeH Pa3TBOP MOXE Ja Ce OCHIIECTBSBa Oe3
CHEMaHe Ha Karaka Ha KoIlepa.

Henocrarnum

O060co0eHUAT HYKJIEYC MOXKE Ja Ce TI0JI3Ba 1IEJI0CE30HHO, HO MPEe3 MUKOBUTE TOPEIINHU CIeBa 1a
Cce MOCTaBs Mpa3eH KOpITyc/Mara3uH HaJl HeT0, KOETO B M3BECTHA CTETICH 3aTPY/IHSIBA MPETJIeIUTE
Ha ceMeicTBara.

3akJIroueHue

Taxa KOHCTpyHpaHaTa MHOTO(QYHKIIMOHATHA TOKPUBHA Tabia, 0e3 J1a ce HapyllaBaT yIBbPJICHUTE
OT JoceraiHaTa MnpakTuka GyHKIUU U IpUiioMu Ha padoTa, JaBa Bb3MOXHOCT 3a O0JIeKUYaBaHe
Ha peaulia JAPYrd, MOHSIKOTra OCHOBHHM MYENTapCKH (YHKIMH, KaTO Taka ce CIeCTSABaT TPYAOBU
YCUJIUS U BPEME 33 OCHILIECTBSIBAHETO M.
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Multifunctional Roof Board for Beehives and Possibilities of Its Use

Plamen Hristov*
Abstract

The multifunctional roof board is a new type of roof board for beehives. It has some new
capabilities. They optimize a number of actions on the beekeeping of bee families and thus shorten
the time for their implementation.

The device facilitates winter inspections of the bee nest and feeding; production of early queen
bees, as well as queen cells for extracting royal jelly; giving new mothers increased certainty of
adoption; reduces the number of varroatous mites, as well as some other beekeeping activities.

The multifunctional roof panel is a parallelepiped hollow body stretched horizontally and formed
by a horizontal panel (1), two short side walls (2), two long side walls (3) and a roof plate (4). The
formed parallelepiped volume of a multifunctional roof board is vertically divided into two parts
by an intermediate partition (5), separating a sector for a horizontally placed bed (6) and a food
sector (7). In the sector for horizontally placed comb (6) in the horizontal board (1) a large elliptical
hole (11) and a small elliptical hole (12) for connection with the body of the hive are centrally cut.
The feeding sector (7) includes a large feeder (21) and a small feeder (22). The roof plate (4) is
equipped with a mesh ventilation hole (16), as well as with two side ventilation holes (19) and is
covered with a thermal insulation layer (17).

Keywords: bee queens production; giving new bee queens; labor optimization; nourishment; roof
board; varroatosis.
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ITPOYYBAHE HA CTEIIEHTA HA TPAJIEK HA JIEKH U TEXKH
BOCBYHU OCHOBMU 1P CUCTEMMUTE POXE-JIEJOH U BAPE

I{BeTan I{BeTanos*, Panuna bankancka

WHcTuTyT 10 )XUBOTHOBBIHN HaykH — KocTHOpO, CencKkocTonancKa akaaeMust

* ABTOp 3a KOpecnoHACHI: tsvetan28@abv.bg

Pe3rome

Ilenta Ha M3CIIEBAHETO € Ja CE YCTAHOBM CTENEHTA HA IPAJeX Ha JIEKU U TEXKKU BOCHUHU
ocHoBHu nipu koiepu Posxke-/lenon n Bape. EkcnepuMeHTHT € nipoBe/ieH npe3 Mail u 1onu 2023 r.
Ha MYeluH pasnonoxkeH Ha 850 m Hagmopcka BucounHa B obOsact Ilepnuk. Iluennure
cemeiicTBa OTriexaanu B aBete cucreMu komiepu (Poxe-Jlenon u Bape) ca pasnenenu Ha nse
rpynu (ONMUWTHA M KOHTPOJIHA) MO 6 MYENHU CEeMECTBA BBB BCska rpyna. ONMUTHUTE TPynu ca
noaxpanBanu ¢ 250 ml 3axapeH cupon (ChOTHOIIEHWE 3axap : Boaa - 1:1) mpe3 2 moHu, a
KOHTPOJIHUTE TPYNH Ha BCSAKA CHCTEMa KOIIEpU HE ca MOJXpaHBAaHU ChC 3axapeH cupom. B
MIPOBEICHOTO M3CJEABAHE MYEIHUTE CEMEMCTBAa OT €KCHEPUMEHTAIHUTE TPYNU OTIJICKIAHU B
komepu Poxke-Zlenon u Bape rpanar mo-6bp30 u ¢ mo-g00po KauecTBO JICKHU U TEKKH BOCHUHU
OCHOBM B CpPaBHEHHE C KOHTPOJIHMTE ceMeicTBa. EKcnepuMeHTalHUTE IYEIHU CeMENCTBa
OTTIekAaHu B Komepu Poxe-J[enoH u3rpaxxaaT TeKKUTE BOCBYHH OCHOBHU 332 MHOTO TO-KpPaTKO
Bpeme (72 yaca), B CpaBHEHHUE C JIEKUTE BOCHYHU OCHOBH (96 yaca).

Knrwouoeu Ooymu: creneH Ha Tpajex, JEKU U TEKKUH BOCBUHM OCHOBH, komiep Poxxe-/lenon,
kourep Bape

YBoa

MenoHocHUTE MUEId IbPBOHAYAIHO ca OMIIM OTIJIEKJAaHU B CTBOJIOBE Ha AbpPBETA, B KOLIEPH
HAIpaBeHW OT PAKUTA, KOPK M Apyru marepuanu. [Ipe3 Bropara mosnoBuHa Ha 19-Tm Bek ce
BBBEK/IA ,,MOJIEPEH " NM3aliH HA KOLIEPUTE M U3IIOJI3BAHETO HA PAaMKH C BOCBYHU OCHOBH. IIpe3
1948 r. Bape nyOinkyBa HapbYHMK 3a AM3aiiH Ha Kollep, HapeueH ,,Komep Ha xopara™ win
komiep Ha Bape (Perichon, 2021). [To-kbcHO € cb3naneH u komepsT Poxxe-Jlenon.

Cucremure xomepu Poxxe-/lenon u Bape He ca moxxozsmu 3a pabota B pallOHM C OCHOBHA U
cuiHa aBHa nama. IlpuuuHaTa e, 4e pa3MepbT Ha paMKUTE MadbK M €IHO CHIJIHO ITYEIHO
CEMEICTBO 3a MHOTO KpaTKO BpeMe yclsBa Ja I'M 3albJIHU C MUYelIeH Mel. Bbopeku ToBa
komepute Poxke-/lenon m Bape mmar pemuna mnpeauMcTBa: TOpaad IMO-MaJKds O0eM Ha
KOPITyCUTE MUENNUTE MO-ObP30 M3TrPaXaaT OTIACTHUTE PaMKHU Mpe3 aKTUBHUS MUENapCKH CE30H;
MOAXOAAIIM Ca 32 MaWKOIPOU3BOJCTBO, Thil KaTO MUYENIUTE IO-JIECHO JOCTHUTAaT U MOIIbPKAT
ONTHMaJIHA TEMIIEpATypa MPe3 TOIIUTE Mecelu oT roguHara (L[seranos, 2017).

KomepsT Bape nma HAKOM OCHOBHM pa3inuus B cpaBHEHHE ¢ komepa Poxe-llenon. Pamkara
npu cuctemara Bape ce cbcTom OT ropHa Hocemia jietBa 0e3 crpanuyHu omopu. C men mo
JIECHOTO OOCIYyXBaHE Ha CEMEWCTBOTO Npe3 CTOMAHCKHS CE30H ce MpenopbuBa Ha 6 pamMKu
Poxxe-/lenon na ce mocrasar 2 pamku Bape. ToBa e He00X0AMMO, Thif KATO MHOTO YECTO MOPAIH
JIMIICA HAa CTPAHUYHU OIOPH, IMYEIIUTE 3aleNBaT U3rPAJlCHUTE PAMKH 3a CTPAHUYHUTE CTCHH Ha
koprnyca. Pamkure Ha Poxe-JlennoH ciy>kaT KaTo KOHTPOJHM 32 Ja MOXE Jia Ce€ MpOocIe/sBa
3paBOCIIOBHOTO ChCTOSIHHE Ha MYETHOTO ceMeicTBO. Pamkara Bape ce usrpaxjia e1MHCTBEHO U
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caMo OT BOCBKa, KOUTO € oraeneH ot muaaure nuenu (Warré, 2007). Cucremure komepu Poxe
Henon u Bape ca mo-ciabo pa3npocTpaHeHH Ha TEPUTOpPUATA Ha HalllaTa CTpaHa, MOpaaud TOBa
Yye ca MOAXOMASAIIM 32 OTIIICKJAaHE Ha MYETHHM CeMEiCTBa B pailOHM C MO-BHUCOKAa HAJAMOPCKa
BUCOUMHA. B Te3u paiioHu ubTAIaTA MEIOHOCHA PACTUTENIHOCT IMpe3 IMO-TOJIsIMa 4YacT OT
AKTUBHHSI IMYETIAPCKU CE30H € OCKbaHA. B bbarapus e ce paboTu ¢ opurmHaiHa pamka Poxe-
Henon, Tl karo u3paboTkara HAa paMKaTa H3HUCKBA CJIOXKHU TEXHOJOTHMYHU OIEpaluyd Ha
TbpBOOOpabOTBala MallMHa, KOETO OCKBIsiBA NpPOAyKTa. Pa3mepure Ha KoLlepuTe M Ha
BOCBUHUTE PaMKH Ha cuctemute komepu Poxke-/lenon u Bape ca moapoOHo ommcanu ot
Kasangaki et al. (2014) u Birloiu et al. (2015). Heaf (2016) u3non3sa cuctemara xomiepu Bape
ChC CBOOOJHO IpajJicHe Ha BOChbUHUTE MUTHU 0€3 OrpaHUYEHUS OT Tell.

W3rpaknaHeTo Ha BOCBYHM IHUTH € €JHA OT OCHOBHHUTE >KM3HEHH (YHKIMU HAa MEIOHOCHHTE
MYeNd, KOSTO OIpeAens pa3BUTHETO Ha MYENHHUTE ceMmeiicTBa. BocbhbuHHMTE TUTH HUMAaT
CBIIECTBEHO 3HAUCHHE 32 OTIJISKIAHETO HA MWJIO M 33 ChbXpAaHEHHE HAa XPAaHUTEITHH 3aracu OT
MeJ W LIBeTEeH mparieln. PepoBHaTa cMsHa Ha MUTHTE € BaKHA 4acT OT JoOpaTa myenapcka
npaktuka. [1o Bpeme Ha BCEKH IMUENapCKH CE30H ce IpenopbuBa jaa ce cMeHsaT 50% wmm nopu
100% ot nuture B rue3noto (Wilde, 2008). [TogmsiHaTa Ha cTapu U TBMHUA BOCHYHH OCHOBH, C€
cuMTa 3a CaHWTapHa MSpKa B IUEIAPCTBOTO, 32 MPEMaxBaHE HAa 3aMBbPCHTEIH BBHB BOCHKA H
KOHTPOJI Ha OOJIECTUTE MO MUENUTEe U NMIII0TO. OCUTYpSIBaHETO HA HOBOU3IPAJCHH BOCHYHH ITUTH
€ OT CBIIECTBEHO 3HAUCHHE 3a JOOpPOTO 3/PABOCIOBHO CHCTOSHHWE HA IYEITHHUTE CEMEiCTBa
(Piccirillo and De Jong, 2004; Eid, 2021).

B bwarapus CromnoB u Bade (2002) m3nuTBaT HOBU TEXHOJIOTMYHH METOIM 32 OBpP30 H
MPABUIJIHO M3TPpaK/laHEe Ha MMYEIHU MUTHU B cucteMute kKomepu Jlanan-buar u Jlanrcrpor Pyt npu
yCIIOBHATA HA cllada maiia rnpe3 mpojerra. B mocTbnHaTa IuTepaTypa He ca OTKPHUTH JaHHU 3a
CTETIEHTa Ha IpaJie)k Ha BOChUHU OCHOBHU B cucTemuTe Komepu Poxxe-Jlenon u Bape.

[lenTa Ha W3CNENBAaHETO € Ja C€ YCTAHOBU CTENEHTA Ha TPAJEkK Ha JIKH M TEKKH BOCHUHU
OCHOBHM nipu Komepu Poxe-/lenon u Bape.

Marepuas u MeTOau

ExcniepuMeHTHT € mnpoBeleH npe3 Mad M toHu 2023 r. Ha myenuH pasnosioxkeH Ha 850 m
HaaMOpcka BUcounHa B obinact Ilepruk. I[Tyennurte cemeiicTBa oTriexaaHu B komepu Poxke-
JlenoH ca pazjeneHu Ha JABe Ipynu (OMUTHA U KOHTPOJHA) MO 6 MUEHU CeMENCTBa BbB BCAKA
rpymna, KakTo M CeMelcTBara OTIVIeKJIaHW B Komepu Bape. IIduemHurte cemeilicTtBa OT OnmMTHA
rpymna ca nojaxpanBanu ¢ 250 ml 3axapeH cuporn (CbOTHOIIEHUE 3axap : Boaa 1:1) mpe3 2 nHu, a
OT KOHTPOJIHATA IPyIa - He ca MOAXPaHBaHU ChC 3aXapeH CUPOII.

IIpenn 3amouBaHe Ha EKCIIEpUMEHTA IYEIHUTE CEMEMCTBA ca M3PAaBHEHU 0 KOJMYECTBO Ha
MYENTUTE, KOJUYECTBO Ha 3alle4yaTaHOTO MUJI0 U KOJIMYECTBO Ha XpaHUTENHUTE 3anacH. [Tuennure
MalKH ca CECTPH C OTJIE] PEAYLIUPAaHE HA TEHETUYHUTE PA3JINUMSL.

Bocbuna ocHoBa Ha komepute Poxe-/lenon tun “neka‘ Texu okono 35 g, a TN “TekKa” OKOJIO
45 g. B xomepute Poxe-/leq0H ca noctaBeHN 8 paMKM ¢ MOHTHPAHU 4 JIeKU U 4 TeXKHU BOChUHU
OCHOBH.

B xomepure Bape ca nocraBenu 4 Hocemu paMku cb¢ MOHTHpaHa 10 mm BochbuyHa uBuLA (JieKa
BOCHbYHA OCHOBA) M 4 HOCEIIM TOPHU JIETBUUKHU HaBOChYeHH ¢ 10 mm MmiaIbTeH BOChUYEH MPOdui
(TpamenoBuIeH) 10 OPUTHHATHATA TEXHOIOTHS (TeXKa BOChYHA OCHOBA).

CrenenTa Ha rpajiex € oruntana Ha 24 yaca, 48 yaca, 72 yaca, 96 ydaca, 120 yaca u 168 uaca,
KaTo € u3noji3Bana cieanara ckana: ot 10% mo 30% cnab rpagex (mueaHaTa BOChYHA OCHOBA €
usrpajgeHa no-mManko ot 1/3 ot msmara u miom); ot 40% mo 70% moOvp rpamex (muenHaTa
BOChYHA OCHOBA € M3TpajieHa ABYCTpaHHO okojio 1/2 oT msata u miomr); ot 80% mo 100%
OTJIMYEH I'paJiex (IT4eaHaTa BOChUYHA OCHOBA € U3IrPajieHa JBYCTPAHHO 110 1s1aTa U IUIOI).
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Pesynrarure ca oOpaboTeHH MO METOAWTE HA BapHAIIMOHHATA CTATUCTHKA ChC CTATUCTHYCCKHUS
naket Data Analysis, Microsoft Excel 2016.

Pe3yaratu u o0cbikaaHe

Pesynrature 3a KONMYECTBOTO MUENM, 3aleyaTaHO MWIO U IMUEIeH MeJ HM3MEPEeHU Mpelau
3amoYyBaHe Ha EKCIepUMEHTa ca mpenactaBeHH B Tabmuiu | m 2. CpemHHTE CTOWHOCTH Ha
U3CIIeIBAHUTE MTOKa3aTesu ca cXoAHU. ToBa Moka3Ba, ue MYeTHUTE CEMEMCTBA OT JABETE CUCTEMU
KOIIIEpH Ca U3PAaBHEHHU IO CUJIA, TUJIO ¥ KOJIMYECTBO 3aIlacH.

Tabmuna 1. CpenHu CTOWHOCTH B HAYAJIOTO HAa EKCIIEpUMEHTa 3a Kotepu Poxe-Jlenon

Table 1. Average values at the beginning of the experiment for Roger Delon hives

KOHTPOHI';a rpyna / ExcniepumenTanna rpyna /
Control group Experimental group

Komepu Poxe-/lenon X+SD X+SD

Roger Delon hives

[Tuenn / Bees (kg) 1,54+0,04 1,53+0,02
3areyarano paboTHHUYECKO Mo (Opoit
KMJIMAKH ) /
Seated worker brood (number of cells) 8732+105 8726+104
[Tuenen men / Honey (kg) 4,554+0,48 4,58+0,42

Tab6nuia 2. CpegHu CTOWHOCTH B HAYAJIOTO HAa €KCIIEpUMEHTA 3a Komiepu Bape

Table 2. Average values at the beginning of the experiment for Warre hives

KonTponna rpyma / | EkcniepuMenTainsa rpyma /
Komepu Bape Control group Experimental group
Warre hives X+SD X+SD
[Tuenn / Bees (kg) 1,53+0,02 1,54+0,01
3aneuarano paboTHHYECKO Muito (Opoit
KIJTHIKK) /
Seated worker brood (number of cells) 8533+10 8516428
[Tuenen men / Honey (kg) 4,37+0,06 4,43+0,29

Ha ¢wur. 1 u 2 ca npeacraBeHy cpeiHUTE CTOMHOCTH Ha CTENEHTAa Ha IPajiek B % KauecTBOTO Ha
JEKUTE W TEXKUTE BOCHYHM OCHOBH IIPU KOHTPOJHUTE M EKCIIEPUMEHTAIHUTE CEMENCTBA
oTriiexk1anu B komepu Poxe-Jlenon. [TuennuTe cemelicTBa MOAXPAHBAHU ChC 3aXapeH CHPOI
U3rpaKIaT u3LsIo BockuHaTa ocHoBa (100%) 3a 96 daca, a koutponuute 3a 120 yaca. Ha 24-s
yac rpajexsbT IPU KOHTPOJIHUTE MMUYENIHU cemeiicTBa e cial. (¢ur. 1B).

176


tlpop
Typewriter
176


C6opuuk ot Hayunara koH(pepeHIHs ¢ MeXIyHapOIHO ydacTHe ,, ) KMBOTHOBBIHATA HAyKa — MPEAN3BUKATEICTBA U HHOBALMH,
1 — 3 HoemBpu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 — 3 November 2023, Sofia

Jlekn BOCbYHHM OCHOBH (€KCIIEPUMEHTAJIHA I'PyTia) ﬂel{" BOCHTHI QCHOBH (KOHTpOITHA rpyma)
Light wax foundations (experimental group) Light wax foundations (control group)

88% \

# 24 hours - Good = 48 hours - Excellent
= 24 hours - Weak = 48 hours - Good 72 hours - Good
12 hours=Excellent =26 hoursExcellent =96 hours - Excellent = 120 hours - Excellent

@urypa 1. Jlekn BochbuyHM OCHOBU Ipu Kouiepu Poxe-Zlenon A) excnepuMmeHTanHa rpyna u B)
KOHTPOJIHA IpyTa

Figure 1. Light wax foundations in Roger Delon hives A) experimental group and B) control
group

TpsbBa ma ce orOenexkw, ye MUYSTHUTE CEMEHCTBA M3rPaKIaT TEKKUTE BOCHYHH OCHOBH 32
MHOT0 MO-KpaTKO BpeMe 72 Yaca, B CpPaBHEHHE C JICKUTE BOChUHU OCHOBH (96 yaca) (pur. 1A u
¢ur. 2A). Ilpu KoHTposHHTE cemeiicTBa ce HaOmonaBa ernHakBo Bpeme (120 waca) 3a
u3rpax/jiaHe Ha BocbuHuTe OCHOBU Ha 100% (dur. 1B u dur. 2B).

TekKKH BOCHYHH OCHOBH (€KCIIEPUMEHTAIIHA IPyIIa) TexkKH BOCHUHH OCHOBH (KOHTPOJIHA rpyma)
Heavy wax foundations (experimental group) Heavy wax foundations (control group)
55%
78%
= 24 hours - Weak = 48 hours - Good 72 hours - Good

= 24 hours - Good = 48 hours - Excellent = 72 hours - Excellent 06 houss - Excellent = 120 hours - Excellent

A) B)
®durypa 2. Texxku BoCbUHM OCHOBH Tpu Korepu Poxke [enon A) ekcnepumenTanHa rpymna u B
KOHTPOJIHA IpyIa

Figure 2. Heavy wax foundations in Roger Delon hives A) experimental group and B) control
group

JlanHuTe 32 M3TpakIaHETO Ha JIGKH U TEXKHW BOCHRYHHM OCHOBHU B Koliepu Bape ca mageHu Ha
¢ur. 3 u 4.

Pesynarature ca aHalOTMYHU - EKCIIEPUMEHTAIHUTE MYENHU CeMEHCTBa TpaasT Mmo-Obp30 B
CpPaBHEHME C KOHTPOJHMUTE IMUETHH CEMENCTBA MPU JIEKUTE BOChYHU OCHOBU, KOTATO MPOIEHTHT
Ha m3rpagenute nutu € 100 (¢ur. 3A u B). Criara TeHAeHIU ce 3ama3Ba U MPU U3TPaKIaHe
Ha TEXKKUTE BOCHYHU OCHOBH (¢ur. 4 A u B).

[Ipu cpaBHsBaHE Ha CTENEHTa HA TPajek MEXKIy JIeKM M TEXKKH BOCHYHU OCHOBH TIpHU
KOHTPOJIHUTE U €KCIIEPUMEHTAITHUTE CEMENCTBa OTIMIeXk1aHu B Koepu Bape He ce HabmogaBaT
pasznuku. 3a uW3rpakaaHeTo Ha BochkuHUTe ocHOBU Ha 100% ca neoOxommmu 120 waca mpu
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excriepuMeHTanHuTe cemeiicta (¢ur. 3A u 4A). Ha KOHTpOIHUTE CeMeicTBa ca HEOOXOaUMU

168 gaca (¢ur. 3B u 4B).

Bocbunn 0cHOBH (eKCTiepHMEHTaITHA TpyTIa)
Wax foundations (experimental group)

24%

L

80%

Bocbutu 0cHOBH (KOHTpOIIHA IpyIa)
Wax foundations (control group)
12%
9%

100%,

33%

48%

24 hours - Weak = 48 hours - Weak 72 hours - Weak

= 24 hours - Weak = 48 hours - Weak = 72 hours - Good

96 hours - Excellent = 120 hours - Excellent

A)

# 120 hours - Excellent » 144 hours - Excellent ® 168 hours - Excellent

B)

96 hours - Good

@urypa 3. Jleku BOCBYHM OCHOBM IIpu Koulepu Bape A) exkcnepumeHTanHa rpyna u B)

KOHTpOJIHA IrpyIiia

Figure 3. Light wax foundations in Warre hives A) experimental group and B) control group

BocbuHu 0CHOBH (EKCIIEPHMEHTATHA TPyTIa)
Wax foundations (experimental group)
10% 559

1%

24 hours - Weak 48 hours - Weak

96 hours - Excellent ~ ® 120 hours - Excellent

A)

72 hours - Good

Bocbutin ocHoBH (KOHTpOIIHA rpynia)
Wax foundations (control group)

10%725,

68%

# 24 hours - Weak # 48 hours - Weak # 72 hours - Weak

96 hours - Good # 120 hours - Excellent # 144 hours - Excellent

® 168 hours - Excellent

B)

@urypa 4. Texxku BOCBYHM OCHOBU Ipu Komepu Bape A) exkcnepumeHTanHa rpyna u B

KOHTpOJIHA Ipyma

Figure 4. Heavy wax foundations in Warre hives A) experimental group and B) control group

CrounoB u BaueB (2002) u3mon3BaT ChIIUTE KPUTEPHUH 33 KAa4eCTBO Ha IPajfie’X M CXOAHU
MHTEPBAJIM 32 OTYMTAHE Ha BPEMETO 3a M3TPaXKJIaHE Ha IMYENIHW MUTU B CHCTEMHUTE KOoUlepu

Hanan-bnar u Jlanrctpor Pyr.

MN3Boan

B nmpoBeneHoTo u3cneaBaHe MUETHUTE CEMENCTBA OT €KCIIEPUMEHTAITHUTE TPYNU OTTJICKIAHU B
kommepu Poxke-Jlenon u Bape rpanar mo-0bp30 U ¢ mo-700po Ka4ecTBO JIEKU U TEKKH BOCHUHU
OCHOBM B CPaBHEHUE C KOHTPOJIHUTE CEMEINCTBA.
ExcnepuMeHTalHUTE MYETHU CEMENCTBa OTIJIeKIaHu B Komiepu Poxke-JlenoH wu3rpaxnar
TEKKHUTE BOChYHU OCHOBU 33 MHOT'O IO-KpaTKO BpeMe 72 yaca, B CPaBHEHHE C JICKUTE BOCHUHU

ocHOBH (96 4Jaca).
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A Comparative study of the degree of building light and heavy wax
foundations in the Roger Delon and Warre beehive systems

Tsvetan Tsvetanov*, Ralitsa Balkanska
Abstract

The aim of the study was to establish the degree of building light and heavy wax foundations in
Roger-Delon and Warre hives. The experiment was carried out in May and June 2023 at an
apiary situated at an altitude of 850 m in the Sofia region. The bee colonies reared in Roger-
Delon hives were divided into two groups (experimental and control) with 6 colonies in each
group. Similarly, the bee colonies reared in Warre hives were divided into two groups
(experimental and control) with 6 colonies in each group. Experimental group bee colonies were
fed with 250 ml of sugar syrup (sugar : water ratio 1:1) every 2 days. The control group bee
colonies of each hive system were not fed with sugar syrup. In the present study, the bee colonies
of the experimental groups reared in Roger-Delon and Warre hives built light and heavy wax
foundations faster and with better quality than the control group bee colonies. The experimental
bee colonies reared in Roger-Delon hives built the heavy wax foundations in shorter time (72
hours) compared to the light wax foundations (96 hours).

Keywords: degree of building, light and heavy wax foundations, Roger-Delon hive, Warre hive
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BJIUSAHUE HA KOBU/I-19 HAHAEMUATA BbPXY OBUEBB/AHU
®EPMU B BHJIT'APUA

IlBeTana XapI/ISaHOBa—MeTOIH/IeBa*, Huxona Metoaues

WueTutyT 110 )KMBOTHOBBAHU Hayku, KoctuaOpon — CCA - Codus

* ABTOp 3a KOpecnoHAeHIM: ts_harizanova@abv.bg

Pe3rome

[lenta Ha U3cIeIBaHETO € Ja ce Mpoy4u BnusiHueTo Ha KoBua-19 nanaemusita BbpXy OBLIEBBIHU
depmu B beirapus Ha 6a3ata Ha n3bpanu nokazarenu. CrOpaHa e aHkeTHA MHpoOpMAIus oT 9
OBIIEBB/IM, B YHHTO CTOMAHCTBA C€ OTIMIEXKJAT MJIEYHHM M MECTHU mopoau oBie. Bceku ot
dbepmepuTe € aHKeTUpaH 3 MBTU U aHKeTHaTa nHpopManus ce otHacs 3a roguaute: 2019, 2020 u
2021 r. ®epmepurte ca npeAocTaBUIM HH(GOPMALIKA 32 OpOs Ha OBIIETE MAlKK; CpPEeIHA MIICYHOCT;
KOHKYPEHTOCIIOCOOHOCTTa Ha (epMaTa; Opoii Ha arHeTara 3a mpoaaxoa; Opoil Ha 3aeTUTE JHIA
M0 CTereH Ha o0pa3oBaHKe; OTHOIIEHUETO Ha (hepmMepuTe KbM IMpoOIeMUTE HA OKOJIHATA Cpejia.
JlanHuTe ca aHaJIM3UpPAaHU CTATUCTUYECKU MOCPEACTBOM AMCIIEPCUOHEH aHAIU3 C IOBTOPHU
u3mepenus (ANOVA with repeated measures), Henapamerpuunus TecT Ha Friedman u Wilcoxon
signed ranks test. JlocToBepHH pa3JIMKK B TIPOYYBAHUTE CTOIAHCTBA 10 OTHOIICHUE HA CPEITHHUS
Opoii oBlLEe Maiiku, cpeaHaTa MIJIEYHOCT M KOHKYPEHTOCIIOCOOHOCTTa He 0siXa YCTaHOBEHH.
Cpennust Opoil Ha 3a€TUTE JIMLIA, HE3aBUCUMO OT 00pa30BaTEIHOTO UM PaBHUIIE, CHIIO HE CE €
U3MEHWI JI0cTOBepHO. B mpoyuBaHuTe (hepMu 1OCTOBEpHA pa3iiKa ce HadltoJaBa B CpPEeIHUS
Opoii arneta 3a npoaaxoa (p<0,05), 1 mo-TouHO: CpeaHUT Opoit arHera 3a mpogaxoa mpes 2019
r. (100,9 arnera) e 1OCTOBEpHO MO-HUCBHK OT cpeaHust uMm Opoit mpe3 2021 r. (121,7 aruera).
VYcTaHOBH ce JTOCTOBEpHa pa3iiMKa B OTHOUIEHHETO Ha (hepMepuTe KbM OKOJIHATA cpeda Ipe3
pasraexxaanus nepuon (p<0,1). Kato msmo Bce nmoBede oT npoy4yBaHuTe (pepMu He ycIsiBaT Aa
3aKyMAT @AM IPUPOIaTa CYPOBUHHU U MaTepUalId B TE3U KOJIMYECTBA, B KOMUTO OMXa JKeJalH.
@okychT Ha (epMepuTe ce € U3MECTUI KbM OIEJIBAaHETO HA CTOMAHCTBOTO B MAaHJEMHUATA U
ChOTBETHO TO-MaJIKO BHUMaHHE € OWJIO ChCPENOTOYEHO BBpPXY IpuaTa 3a OKOJIHATa Cpeja.
3aroBa € HalWle BIOIIABaHE Ha OLIEHKUTE, KOMTO (pepMepHuTe ca IOCTaBsUId BbB Bpb3Ka C
oma3BaHeTO Ha okoyiHaTa cpena. CeriacHo npoyuBaneto mnpe3 2020 r. 66,7% ot pepmepure ca
3asBUJIM, Y€ MaHJEMHUATA CE € OTpa3uiia HeraTUBHO BbPXY CTOMAaHCTBaTa UM, a npe3 2021 r. To3u
MPOLEHT € HapacHal 10 77,8%. Berpeku ToBa, TOCTOBEPHHU pa3iIMKu B MHEHHETO Ha (hepmepuTe
OTHOCHO BIIMSIHUETO Ha MaHAEeMusATa BbpXy cromaHcTBaTa uM mpe3 2020 u 2021 r. He Osixa
otkputu (p>0,05).

Knrwouoeu oymu: OBIEBBIACTBO, KOHKYPEHTOCIIOCOOHOCT, OKOJTHA cpea, 3aeTu Juna, Koua-19

YBoa

B Brarapus 6posit Ha oBuiere kbM 01.11.2019 r. e 6w 1 280 983 rnmaBu ciopen nanan Ha M3X.
Enna roguna mo-xbpcHO (01.11.2020 1.) oBuere ca HabposiBanu 1 307 771 rnaBu, WM HaJHIE €
yBenuuenue ¢ 2,1%. Kem 01.11.2021 1. 6post um e Hamansit 1o 1 199 547 rnasu, koeto e ¢ 6,4%
Mo-Majako oTkoJkoTo mpe3 2019 r. u ¢ 8,3% mo-manko npu cpaBusBane ¢ 2020 r. (M3X, 2019;
2020; 2021). [IpuumHUTE 32 HaMAJICHWE HAa TIOTOJIOBUETO HA OBIIETE CE IBIKAT HA MHOXKECTBO
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dakTopy, YaCT OT KOUTO Ca BHUCOKHUTE IIEHU Ha BJIOKEHHUTE CYPOBHHHM U MaTE€pUAIIU; HUCKUTE
W3KYITHU TIEHW Ha MPOJYKIMSTA, HEJOCTUI'BT Ha paboTHa cwia; maHaemusTa or Kosua-19.
Benuku Te3u (akTopu mpsKo U KOCBEHO c€ OTpa3uxa Ha OBJIrapcKoTO CEJICKO CTOMAHCTBO U B
YaCTHOCT Ha OBIIEBBIHUS CEKTOP.

CeriaacHo npoyuBane Ha Siche, 2020 maHgemMusTa OT KOPOHAaBHPYC € BBb3JCHCTBAJIa BBPXY
arpapHHsi CEKTOp U CHAOIIBAHETO C XPAHUTEIHUA IPOAYKTH, KATO U3KITFOYUTEITHO CHITHO BIIUSTHUC
€ OTYETEHO BbpXY Hal-ysI3BUMOTO HaceneHue. ChII0TO 3aKI0YeHHe ce nmoaabpska u ot Sridhar et
al., 2023, KOUTO MOCOYBAT, Y€ COLMATHOTO JUCTAHIIUPAHE U OTPAHUYCHUATA B IPHUIBIKBAHETO Ca
3aTPYIHIINA JOCTHIA 0 XPaHU U € JOBEJO 0 HapylllaBaHE Ha MPOJOBOJICTBEHATa CUTYPHOCT.
Workie et al., 2020 o6o0maBaTt, ye maHaeMHATa € TOBJIHIA U BbPXY LICHUTE HAa XPAHUTCIHUTE
npoayktu, a Roubik et al., 2022 3akmiouBaTt, 4e T4 € Bb3JCiCTBalIa BbPXY ThPCEHETO HA XPaHU
MECTHO TPOU3BOJCTBO B pa3BUTUTE cTpaHu. ChINO Taka MO BpeMe Ha MaHAEMHUATAa € HapacHal
M3HOCHT Ha OuIkH, 36pHO U onro (Lin and Zhang, 2020).

[{enta Ha u3cneBaHETO € Ja ce Mpoyuu BiausiHueTo Ha KoBua-19 nanaemusita BbpXy OBLEBBIHU
dbepmu B bearapus Ha 6azara Ha U30paHU MTOKA3aTEIIH.

Marepuaj u meToa

Cnbpana e ankeTHa UH(MOpMAIMs OT 9 OBLEBBM, B YUMTO CTOIAHCTBA CE OTIVIEXkKAAT MJICUYHHU U

MECTHHU TOopoau oBue. Beekn ot depmepure e aHKeTHpaH 3 MbTH U aHKETHaTa MHPOpPMALUs ce

otHacs 3a rogunute: 2019, 2020 u 2021 r. depmepute ca IpeIOCTaBUIN ClIeIHAaTa HH(DOpMaIUs:

- bpoi1 oBIIE MallKH B CTOIIAHCTBOTO;

- CpenHa MJIEUHOCT Ha OBIIa Maiika 3a eHa JaKTauus (JIMTpH);

- KonkypeHnTocnocoOHOCT: Tyk epmepuTe ca u3dupaiu Mexay CIeAHUTE TBbPICHU:

- @epmara He € KOHKYpEHTOCHOCOOHAa: HE ycIisiBaMe Jla MOKpHUEM TEeKYyIIUTe pa3XxoAu Ha
CTOIaHCTBOTO;

- @epmara e KOHKYPEHTOCIOCOOHa, TOKPUBaMe BCUUKU TEKYIIM Pa3X0/1 Ha CTOMAHCTBOTO, HO
HE MOYKEM J1a OTJIEIMM CPEJICTBA 3a NHBECTULINU;

- depmara e KOHKYpEHTOCIIOCOOHa, yCIsiBaMe J1a MOKPHEM pa3xoauTe Ha (hepMaTa U 1a OCTaHaT
CpEICTBA 32 MHBECTHPAHE B TEXHUKA, CTPAJAN WU )KUBOTHH.

- bpoit Ha arnerara 3a nponaxoa;

- bpoii Ha 3aeTuTe MUIIA B CTONAHCTBOTO C BUCIIE 00pa30BaHNUE;

- Bpoii Ha 3aeTuTe MIIa B CTOMAHCTBOTO ChC CPETHO 00Opa30BaHUE;

- bpoii Ha 3aeTuTe NUIAa B CTONAHCTBOTO C OCHOBHO MJIM ITO-HUCKO 00pa30BaHMUE;

- OO6111 6poii Ha 3aeTUTE JIMIIA B CTONMAHCTBOTO. TyK ce BKIIOUBAT OOIIUAT Opoil Ha JuIara ¢

BHUCIIIE, ChC CPEAHO U C OCHOBHO WJIM MTO-HUCKO 00pa3oBaHHUe.

- OtHomleHnue Ha pepMepuTe KbM MPOOJIEMHUTE Ha OKOJTHATA Cpea:

- U3cnenBano e xenaHueTo Ha (epMmepuTe Aa 3aKylyBaT CYpOBUHU UM MaTepUaH, KOUTO
3aMbpCsBaT M10-MaJIKO IPUPOJIaTa, KaTo ca MOMUTAaHU I0KOJIKO CIIEJHOTO TBBPJECHUE CE OTHACS 3a
TAXHOTO CTONAHCTBO: ,,Jla (rpuXka Me € 3a OKOoJIHaTa cpeja), HO He BUHArU yCIsIBaM Jla 3aKyIs
TEXHHMKA WIA CYPOBUHU U MaTepHali, KOUTO Jia ca AN 3a OKoJHaTa cpena’“. depmepure ca
MOCTaBsUIN OIIEHKA Ha TBbpJAeHUETO OT 1 10 5 (1 — HamrbJIHO He ce OTHACs 32 MOETO CTOMAHCTBO;
5 — HamBJIHO ce OTHacs 3a MoeTo cTonmaHcTBo). OneHka | o3HauaBa, ye hepMepbT KaTo IS0 €
3aKyIyBaJ Ipe3 MPOy4BaHUs MEPHO/] AN OKOIHATA Cpela CYPOBUHU U MaTepUall, a OIleHKa
5 03Ha4aBa, 4e HAIPaKTUKA HE € 3aKyIyBaJ MAAIIN CYPOBUHU U MaTepHAIIN.

- M3cneaBaHo € TOKOJIKO TpUKaTa 3a OKOJIHATa cpesia € MPUOPUTET 3a (pepmepuTe, Kato ca
IONMUTAaHU JOKOJKO CIEAHOTO TBBPACHHUE C€ OTHACSA 3a TAXHOTO CTONAHCTBO: ,,I'purkara 3a
OKOJIHATa cpella € MPHUOPUTET 3a CTOMAHCTBOTO MU', depMepuTe ca MOCTaBsUIM OIICHKA Ha
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TBBpAeHHEeTOo OT 1 10 5 (1 — HaBJIHO He ce OTHACA 3a MOETO CTOIAHCTBO; 5 — HAIIBJIHO CE OTHACSA
3a Moeto ctonmaHcTBo). Ouenka | o3HayaBa, ye 3a (hepmepa TprrkaTa 3a OKOJHATa cpena He €
INPUOPUTET, a OLIEHKAa 5 O3HAuaBa, 4ye Tprrkara 3a OKOJHATa cpela € Cpell MPUOPUTETHTE Ha
OBLIEBB/IA.

®epMepHuTe CHIIO Taka ca MONUTaHM Kak maHgemusita or KoBua-19 ce e orpasuna Ha
CTOIAHCTBOTO MM.

[IpoBenen e aucnepcroHeH aHaim3 ¢ moBTopHu u3Mepenus (ANOV A with repeated measures) ¢
IIeJT 1a ce MPOoy4Hr eeKTHT Ha FOIMHATA BbPXY KOJIMYECTBEHUTE TPOMEHIIMBH: OpOil OBIIE MaliKH
B CTOIAHCTBOTO; CpeJHAa MJICYHOCT Ha OBLIa MaiiKa 3a €/lHa JakTanus; Opod Ha aruerara 3a
npojaax0a; Opoii Ha 3a€TUTE JIMIA B CTOTIAHCTBOTO C BUCIIE 00pazoBaHue; Opoil Ha 3aeTUTE JIHIIA
B CTOIIAHCTBOTO ChC CPeHO 0Opa3zoBaHue; Opoii HAa 3a€TUTE JIMIIA B CTOMAHCTBOTO C OCHOBHO HIIU
MO-HUCKO 0OpaszoBaHue; o0m Opoii Ha 3aeTute JuIa B cromancTBoTo. C men Aa ce rapaHThpa
JIOCTOBEPHOCTTAa Ha OIICHKaTa OT JAMCIEPCHOHHUS aHAJIW3 € MpoBeneH TecThbT Ha Mauchly 3a
chepuuHocT. B ciayuauTe, KbIETO € HalMIle HapyllaBaHE HAa WM3UCKBAHETO 3a CPEPUYHOCT,
OIICHKaTa OT JAMCIIEPCHOHHUS aHaIW3 € KopurupaHa mo metonga Ha Greenhouse-Geisser. [lpu
cpaBHeHusTa 1o roaunu: 2019 ¢ 2020; 2019 ¢ 2021 u 2020 ¢ 2021, e npuiokeHa KOpeKLus 1o
Bonferroni.

EdexThT Ha ToAMHATA BHPXY KOHKYPEHTOCIIOCOOHOCTTA U BHPXY OTHOIIEHUETO Ha (epmepute
KbM IpOOJIEMHUTE HA OKOJIHATA cpela (KemaHueTo Ha depMepuTe Ja 3aKylyBaT CYpOBUHU U
MaTepuail, KOUTO 3aMbpCsABAT MO-MaJKO MpUpPOAaTa U JOKOJKO IpHKaTa 3a OKOJHATa cpesa €
npuoputreT 3a (depMmepuTe) ca NPOyUYEHH C HemapameTpuuyHus TecT Ha Friedman.
Henapamerpuunusar tect Ha Friedman e mpuioxeH, T.K. Te3W MPOMEHJIMBH Ca OPJAWHAIHU U B
CBIIIOTO BpEeME €HU U CHIIM CTOMaHCTBa ca m3ciensanu 3 mbetu (2019, 2020 u 2021 r.), T.c.
HaOJII0/IEHUATa Ca 3aBUCUMH.

[TpoBenen e uemapamerpuunuatr Wilcoxon Signed Ranks Test, 3a ma ce ycTtaHoBu uma Iu
JIOCTOBEPHA pa3iiika B MHEHHETO Ha ()epMEpHUTe OTHOCHO BIUSHHETO HA TAHJIEMHATA BBPXY
cronancTBara um npe3 2020 n 2021 r.

Pe3yaratu u o0cbKaaHe

ITpe3 2019 r. cpenHusT 6poii oBle Maiiku B mpoyuBaHuTe oBuedepmu e 6un 165 riasu, npes 2020
r. - 175,1 )xuBoTHH, a nipe3 2021 r. — 190,5 rnaBu (Tabn. 1). 3abensi3Ba ce HapacTBaHe B Oposi HA
OTIVIEKIaHUTE OBLE Mailku 3a nepuoga 2019 — 2021 r. CpenHata MIIEYHOCT Ha )KMUBOTHUTE OT
neserre pepmu € 137 1 mpe3 2019 r., nokato mpe3 2021 r. HamansBa Ha 116,6 1. Bernpekn
HACTBIMIIUTE IPOMEHU B CPEIHUS OpOii Ha OBIETE MalKH U CpeHaTa UM MIICYHOCT, JIOCTOBEPHHU
Pa3MKU B MPOYYBAHUTE CTOMAHCTBA HE Osixa ycTtaHOBeHU (Tabmn. 1). bpost Ha 3aeTtute numa ce
3ara3Ba OTHOCUTEIHO MOCTOSIHEH Ipe3 TPUTE pasriiexaanu roaunu. CpenHusT Opoit Ha 3aeTuTe
JuIa, HE3aBUCUMO OT 00pa30BaTETHOTO UM paBHUIIE, CHUIO HE C€ € MU3MEHMWI JI0CTOBEepHO. B
npoy4BaHuTe (hepMHU T0OCTOBEpHA pa3iinKa ce HabJioJaBa 0 OTHOIIEHUE Ha CpeHHsI Opoii arHeTa
3a mponaxoba (p<0,05), u Mo-TOYHO CpenHUAT Opoi arHera 3a mpojaxoda mpe3 2019 r. (100,9
arHeTa) € JOCTOBEPHO MO-HUCHK OT cpeHus uM Opoit pe3 2021 r. (121,7 arunera). Karo npuunna
3a HapacHanus Opoi arHera 3a mpoaakOa mIpe3 MpOy4YBAaHUS MEPHOJ MOXE Ja Ce IMOCOYr
YBEJIMUEHUETO Ha OBLIETE MalKi B OCHOBHOTO CTaJI0.
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Ta6mmma 1. [Toka3arenu 3a ananu3 Ha BausHUeTO Ha KoBua-19 mannemusta Bbpxy oBiedepMu

Table 1. Indicators for analyzing the impact of the Covid-19 pandemic on sheep farms

Toka3aren /
Indicator

2019

2020

2021

Cpenna
cToiHoCT /
Mean
value

Cranza
pTHa
rperka
/

95% nosepureneH
unrepsan / 95%
confidence interval

Standar
d error

JHonen / T'open
Lower /Upper

Cpenna
CTOHHOC
T/
Mean
value

Cranna
prHa
rperka
/
Standar
d error

95% nosepureineH
unrepsan / 95%
confidence interval

Jlonen /
Lower

Topen/
Upper

Cpenna
CTOHHO
cr/
Mean
value

Cranna
prHa
rperuka
/
Standar
d error

95% noBeputeneH
unrepsan / 95%
confidence interval

JHonen/
Lower

Topen/
Upper

F-
CTAaTUCTHUKA /
F-statistic

Bpoii oBue
Maiiku /
Number of
ewes

165

31,679

102,909 | 227,091

175,125

29,888

116,545

233,705

190,5

41,82

108,532

272,468

0,76 (n.s.)

Cpenna
MIICYHOCT Ha
oBLa 3a 1
naxranus (1)
/ Average
milk yield
per ewe for 1
lactation (1)

137

25,419

87,178 186,822

135,875

24,825

87,217

184,533

116,625

22,428

72,667

160,583

1,07 (n.s.)

Bpoii araera
3a npoaaxoa
/ Number of
lambs for
sale

100,889

28,523

44,984 156,794

126,667

23,585

80,44

172,893

121,667

28,843

65,134

178,2

4,02
(2019<2021
(p<0.05))

Bpoii 3aetn
JmMIa ¢
BHCLIC
obpa3oBaHHe
/ Number of
employed
persons with
higher
education

0,556

0,176

0,211 0,9

0,667

0,236

0,205

1,129

0,556

0,242

0,081

0,47 (n.s.)

Bpoii 3aetu
JIMLA ChC
CcpezHo
obpazoBaHue
/ Number of
employed
persons with
secondary
education

1,667

0,289

1,101 2,232

1,556

0,294

0,979

2,132

1,556

0,377

0,817

2,294

0,15 (n.s.)

Bpoii 3aetu
JMLa ¢
OCHOBHO HITH
O-HUCKO
obpa3oBaHHe
/ Number of
employed
persons with
primary or
lower
education

0,111

0,111

-0,107 0,329

0,222

0,147

0,066

0,111

0,111

-0,107

0,329

0,308 (n.s.)

O6m 6poit
3aeTH Jnna /
Total
number of
employed
persons

2,333

0,373

1,603 3,064

2,444

0,338

1,782

3,107

2,222

0,278

1,678

2,767

0,471 (n.s.)

n.s. — HeIOCTOBEpHO / not significant

Usrounuk: CobcTBenn nzuncienus / Source: Own calculations
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B tabnuma 2 ca mpeactaBeHH pe3yATaTUTE OT IMPOBEICHUTE HENapaMeTpUYHU TECTOBE Ha
Friedman w wMemuanuTte H©Ha Wu3clenBaHMTE moka3aTenud. JlocroBepHa pasznmmka B
KOHKYPEHTOCIIOCOOHOCTTa Ha (hepMUTE Mpe3 TPUTE MPOYUYBAHH TOJAMHU He Oellle yCTaHOBEHa
(Tabnuma 2).

YcTaHOBU ce JOCTOBEpHA pa3jiKa MpH paBHUIIE HAa 3HauuMocT o = 0,1 B OTHOILIEHHWETO Ha
dbepmepuTe KbM OKOJIHATA Cpe/ia Mpe3 Pas3riiekIaHus MePUol MPU MPOyYBaHE HA OTTOBOPUTE Ha
BBIIPOCUTE:

- »Ja (Tprka Me € 3a OKOJHATa Cpelia), HO He BUHAru yCIsiBaM J1a 3aKyMsl TEXHUKa WU
CYpPOBUMHHU M MaTepHuajv, KOUTO Jla ca IAAIIu 3a oKoiaHata cpena’: npe3 2019 r. meauanara e
paBHa Ha 3, KOETO O3HAuYaBa, ye (epMEepHUTE CPABHUTEIHO YCICIIHO Ca KYITyBalW QSN
cypoBuHu u Matepuanu. [Ipe3 2020 u 2021 r. menuanure ca paBHU Ha 4, KOETO O3HA4aBa, 4ye
dbepmepuTe KaTo IsU10 MO-PSAIKO Cca YCIISIBAIM Ja 3aKYIST A CYPOBUHU M MaTEPUAH MPU
cpaBHeHue ¢ 2019 1.

- ,,] prKaTa 3a OKOJIHATA Cpe/a € MPUOPUTET 3a CTOMAHCTBOTO MU “: MEJMaHHATa CTOMHOCT
npe3 2019 r. e 5, koero o3HauaBa, ye rpuKaTa 3a OKOJHATAa Cpela € BaK€H MPHOPHUTET 3a
cronaHcTBara, qokato pe3 2020 u 2021 r. mearanuTe ca paBHU Ha 4, KOETO 0O3HAYaBa, Ye IpUKaTa
3a OKOJIHATa cpefia € MPUOPHUTET, KOMTO ITyOU OT MO3ULIMUTE CH MPE3 MPOYyUBAHUS IEPUO.

Karo msuto Bce moBede OT MpoydyBaHUTE (epMU HE YCISABAT Ja 3aKyIAT IMAISIIA MPUPOAATa
CYpOBHUHH M MaT€pUAIH B T€3U KOJIMYECTBA, B KOUTO Ouxa xenainu. PokychT Ha pepMepuTe ce e
M3MECTHJI KbM OLIETISIBAHETO HA CTOMAHCTBOTO B MAaHIEMHUSATA U CHOTBETHO IMO-MaJKO BHUMAHHE €
OMJIO CHCPEIOTOYCHO BBPXY TpUkKaTa 3a OKOJIHATA cpela. 3aToBa € HajHIle BIOIIABaHE Ha
OIIEHKUTE, KOUTO (hepMEPUTE Ca MOCTABSIIM BbB Bpb3Ka C OMA3BaHETO HA OKOJIHATA CpeJia.

Tabnuma 2. AHaM3 Ha KOHKYPEHTOCIIOCOOHOCTTA M TpIKaTa 3a OKOJHATA cpela

Table 2. Analysis of competitiveness and care for the environment

CpenHu paHrose Ha
Friedman / Friedman

Meaunana / Median Mean Ranks Xut — KBajpar
Ioxkazaren/ Indicator 2019 | 2020 | 2021 | 2019 | 2020 | 2021 | / Chi-Square
Konkypenrocmnocoonoct / Competitiveness 2 2 2 2,17 | 2,00 1,83 1,0 (n.s.)

Ja (rpmka Me e 3a OKOJIHATa Cpefia), HO He
BUHATU YCIISIBAM Ja 3aKyIIsl TEXHHUKA WA
CYpPOBHHU H MaTE€PHAaJIH, KOUTO JIa ca AN
3a okosHaTa cpena / Yes (I care about the
environment), but I don't always manage to
purchase equipment or raw materials that are
environmentally friendly 3 4 4 1,36 2,36 2,29 5,08 (p<0,1)
I'pikara 3a OKoJIHAaTa cpejia € MPUOPHUTET 32
cromarctBoto Mu / Caution for the
environment is my farm’ priority 5 4 4 2,56 1,63 1,81 4,67 (p<0,1)
n.s. — HeIOCTOBEpHO / not significant

W3rounnk: CobctBenn nzunciieHus / Source: Own calculations

@ur. 1 npencrass epexra Ha nangemusTa ot Kosun-19 Bepxy npoyuBanurte ¢pepmu Ha 6azara Ha
MHeHHeTo Ha coOcTtBeHunuTe uM. [pes 2020 r. 66,7% ot dhepmepuTe ca 3asgBUIIN, Y€ MAHIEMUATA
CE € OTpa3uia HEraTUBHO BbpPXY CTOMAaHCTBaTa UM, a pe3 2021 r. To3u MpOLEHT € HapacHall 110
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77,8%. 22,2% ot depmepute mpe3 2020 u 2021 r. He oTKpUBaT €(PEeKT OT MaHAEMHUATA BbPXY
neitHoctTa Ha cromancTBata uM. IIpe3 2020 r. 1 depmep (11,1%) cmsTa, ye nmanaemMusTa ce €
oTpasujia 0JaronpuaTHO Ha CTOMAHCTBOTO MY, 3alIOTO MOCTHIUICHUATA ca ce yBenuumwin. [Ipe3
2021 r. HUTO eauH (QepMmep HEe cMATa, Y€ MaHAEMHUsATa Ce € OTpaszuiaa OJarompusTHO BBPXY
JeiiHOCTTa Ha CTONMAaHCTBOTO. KaTo HeraTUBHU eeKTH OT MaHAeMusITa pepMepure ca MOCOUMIIN:
HaMaJieHHe Ha MPOJAKOMTE Ha MPOJYKLMS, HAMaJCHHE HA MOCTHIUICHUSATA B CTOMAHCTBOTO,
HapacTBaHE Ha pa3XOoJUTE Ha CTOMAHCTBOTO; HAMAaJICHHE B OpOs Ha MepcoHaa.

Bwopekn ToBa, chriaacHo mpoBeneHUST HemapamerpuueH Wilcoxon Signed Ranks Test,
JIOCTOBEPHU Pa3IMKd B MHEHHMETO Ha (pepMepuTe OTHOCHO BJIMSHHETO Ha MaHIEMHSITa BbPXY
croranctBata uM npe3 2020 u 2021 r. ve 6sxa otkputh (p>0,05).

90,0 -

77,8%

80,0 -
70,0 -
60,0
50,0

m 2020

40,0
m2021

30,0

20,0
11,1%

e

T 1
HeratuseH edekr Ges epent / No  MonomureneH epext
/Negative effect effect / Positive effect

@ur. 1 Edexr Ha nannemusta ot Kosuna-19 Bepxy npoyBanute ¢pepMu ChIiIaCHO MHEHHETO Ha
bepmepute
Fig. 1 Effect of the Covid-19 pandemic on the studied farms according to farmers' views

10,0

0,0

U3zrounnk: CobcTBenu n3unciaenns / Source: Own calculations

OT npoBeNEHOTO NPOYYBAHE HE CE YCTAHOBHU JAOCTOBEPHO HETaTUBHO BIMSHHUE HA MAHJEMUATA
BBPXY KOHKYPEHTOCIIOCOOHOCTTa, OpOsi Ha OBILIETE MalKu, CpeiHaTa MIIEYHOCT U Opos Ha 3aeTUTE
JUIa B H3CIEABAaHUTE OBLEBBAHM CTONAHCTBA. Pe3ylTaTUTE OT HAIIETO M3CIEIABAaHE ca B
cpoTBeTcTBUE ¢ Almadani et al., 2022, koUTO ycTaHOBSIBaT, Y€ €(EeKTHT OT MaHIAEMUITa BbPXY
MECOJJalHOTO T'OBEAOBBCTBO U OBIEBBICTBOTO € MAIBK U KPATKOTPAEH.

H3Boau

He 6s1xa ycTaHOBEHU IOCTOBEPHU PA3JIMKU B IPOYYBAHUTE CTONAHCTBA 0 OTHOILICHHE HA CPETHUS
Opoil oBIe Mailku, cpeHaTa MJIEYHOCT, KOHKYPEHTOCIIOCOOHOCTTa U MHEHUETO Ha (pepmepure
OTHOCHO BJIMSHUETO Ha MaHAEMHUATa BbPXY CTOMAHCTBATa UM Npe3 pasriekIaHHUs MEepPHO.
JlocToBepHa pasnuka ce ycTaHOBU B cpeiHUs Opoii arHera 3a npojaxoa (p<0,05), kato npe3 2019
r. To3u Opoit e 6mn 100,9 arnera, a mpe3 2021 r. - 121,7 arnera. YcTaHOBH Ce JOCTOBEpHA pa3iiuKa
B OTHOIIICHHETO Ha (epMEPHUTE KbM OKOJIHATA cpeiaa mpe3 mpoyusanus nepuon (p<0,1), xkato e
HaJIMIIE BJIOIIABaHE HA OLIEHKUTE, KOUTO (hepMepUTe ca MOCTaBsUIM BbB Bpb3Ka C OMA3BaHETO Ha
OKOJIHATa cpeaa.
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Impact of the Covid-19 pandemic on sheep farms in Bulgaria
Tsvetana Harizanova - Metodieva®, Nikola Metodiev
Abstract

The aim of the study is to analyze the impact of the Covid-19 pandemic on sheep farms in Bulgaria
based on selected indicators. Questionnaire information was collected from 9 sheep farmers, on
whose farms dairy and local breeds of sheep are raised. Each of the farmers was surveyed 3 times
and the information refers to the years: 2019, 2020 and 2021. The farmers provided information
on the number of ewes; average milk yield; the competitiveness of the farm; number of lambs for
sale; number of employed persons by level of education; farmers' attitude to environmental
problems. The data were analyzed statistically using ANOVA with repeated measures, Friedman's
non-parametric test and Wilcoxon signed ranks test. No significant differences were found in the
studied farms regarding the average number of ewes, average milk yield and competitiveness. The
average number of employed persons, regardless of their educational level, has also not changed
significantly. In the studied farms, a significant difference was observed in the average number of
lambs for sale (p<0,05), and more precisely, the average number of lambs for sale in 2019 (100,9
lambs) was significantly lower than their average number in 2021 (121,7 lambs). A significant
difference was found in the attitude of farmers towards the environment during the considered
period (p<0,1). In general, there is an increase in the number of the surveyed farms that fail to
purchase nature-friendly raw materials in the quantities they would like. The focus of farms has
shifted to the survival of the farm in the pandemic and accordingly less attention has been focused
on the environmental issues. Therefore, there is a deterioration in the assessments that farmers
have placed in relation to environmental protection. According to the study, in 2020, 66,7% of
farmers said the pandemic had a negative effect on their farms, and in 2021, this percentage rose
to 77,8%. However, no significant differences were found in farmers' opinion about the impact of
the pandemic on their farms in 2020 and 2021 (p>0,05).

Keywords: sheep farming, competitiveness, environment, employed persons, Covid-19

Jlureparypa
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kbM 1-Bu HOemBpH 2020 roamna (Ne 389 — ampu 2021).

MuHncTepcTBOTO Ha 3eMeenneTo. CelNCcKOCTOIAHCKUTE JKUBOTHHU B bbiirapus kbM 1-BH HOEMBpH
2021 roguna (Ne 405 — ampun 2022).
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HOBHU TEXHHUKHU 3A INPOU3BOJCBO HA HEIJIOJHMU IYEJHHA
MAMWKHU

Muxawnn Cumankos*, [Imamen Xpuctos

OI'BOY BO «Ilepmcku [Ipp:kaBeH arpapHO-TEXHOJNOTHYECH yHHUBepcuTeT uMme akagemuk [[. H. TlpsHEITHUKOBY,
Ilepm, Pycus

* ABTOp 3a KOpEeCIIOHICHIMS: e-mail: simmix(@yandex.ru

Pe3rome

Crarusrta onmucBa pe3yiaTara OT U3IMOJI3BAHCTO HA HOB MCTO/ 3a IMOJTy4aBaHC HAa HCIIJIOAHU ITYCIITHA
MaﬁKH, KaTo CC€ H3IIOJI3BaAT INNIaCTMACOBM MATOYHHM YaIlllKH, oe3 Ja CC€ Hajlara M3II0JI3BAHCTO Ha
MaTouHu JieTBH. Onucad ¢ MCTO/J 3a OTTJICKIAHC Ha MAaTOYHHMIIHM, KAKTO M Ha4YMWHAa 3a 3aCCJIBAHC
Ha TPaHCTIOPTHHU KJICTKHU Ha Faﬁz[ap C O6€3I[BI/I)KCHI/I IMYCJIN, KOCTO YJICCHABA U YCKOPABA IIponeca
Ha NpOU3BOJACTBO HA HCIIOJHHU MaMKH.

Kniouoeu Oymu:. myenHU HEIUIOOHU Mailku, MHKyOMpaHe Ha MaWKM, MpHUJaBaHEe Ha Mailku,
IUIACTMACOBH MAaTOYHM YallIKU.

YBoa

[To npotexxenue Ha [lepmckust kpait Ha Pyckara ¢enepanus, MuHaBa ceBepo3anajHara rpaHula
Ha €CTECTBEHUS apeasl Ha pasnpocTpaHeHue Ha MeaoHocuuTe muesn (Apis mellifera. L.). Exxo ot
TUMAYHATE KavyecTBa Ha Te3u muenu (ueHtpamHopyckute, Apis mellifera m. L.) e cumnara
M3pa3eHOCT Ha MHCTMHKTA 3a pa3MHO)kaBaHe (poeHe). ToBa MM € MO3BOJWIIO JAa Pa3LIUPAT
oOuTaBaHUTE OT TAX PaiOHM Ha CeBep, B 30HU C M3pa3eH CTYJEH KJIUMaT, HO ChLIEBPEMEHHO U
XapakTepusupalmy ce ¢ OOWIHa HEKTapolnpoayKTHUBHOCT. ChBpeMEHHAaTa TEXHOJIOTHUS 3a
OTTJIK/IAHE Ha MMYEJH IO 15U CBAT, MPEJIBHK/Ia OTPAaHMYABAaHE HA €CTECTBEHOTO Pa3MHOKaBaHE
Ha MYEJTHUTE CeMeMCTBa M pelOBHA MOAMSHA Ha MYETHUTE Maiiku. 3a ToBa ca pa3paboTeHu
3HayuTeJIeH Opod MeToau 3a M3KYCTBEHO OTIIexnaHe Ha Maiiku. [Ipu ToBa obOaue, Ha
KOJIMYECTBOTO, KayeCTBOTO U MOP(PODU3MOJOTMYHUTE XAPAKTEPUCTUKU Ha HU3KYCTBEHO
OTTJIEJaHUTE MaWKH, MOXE Ja MOBIUSAAT YCJIOBUATA, MPU KOUTO CE€ OCBHIIECTBABA TAXHOTO
MIPOU3BOJICTBO.

MaiikonpounsBoactBoTo B [lepMckus kpaii e ciabo pa3BUTO, Thil KaTO MEPHOABT 3a OTIIICKIAHETO
Ha MalKu € MpeKaJIeHO KpaThK (cpeaara Ha Mail — Ha4aJloTO Ha F0JIM) U YECTO IBTHU € ChIIPOBOJIEH
oT HeOmarompuaTtHO Bpeme. Ho chmo Taka u 3apaau ¢akra, dYe ceMmelcTBaTa Ha
[EHTPATHOPYCKUTE MMUEIN 3ajlaraT CPaBHUTETHO MalbK Opoil maTouyHunu — ot 8 nmo 14
(KoxxeBuukoB, 1916; Ilerpos, 1980). BoamuHCTBOTO OT muenapuTe, MpU 3aMsHA Ha CTapHUTE
Malky, IpH yBelIMYaBaHe Oposl Ha MUETHUTE CEMENCTBA CH WM IIPHU MPOU3BOICTBOTO HA MYEITHU
MAKeTH, U3IMOJ3BAT Maiiku, KOUTO ca OWIHM MOJYYeHH IO €CTECTBEH HAYMH — OT POEBU WIIM OT
CIACUTENTHM MaTOYHMIIM. ToBa He OTroBaps Ha ChbBPEMEHHHTE W3MCKBaHHUS 3a pa3BUTHE Ha
nuenapcTBoTo. OT Apyra cTpaHa, OOIOW3BECTEH € HEIOCTUTa HAa CPETHOPYCKU MMYETHU MaKu B
Pycusi, Thif KaTO MOCTUTHATOTO HUBO Ha TSIXHOTO MPOU3BOJICTBO € MO-HUCKO OT ThPCEHETO UM
(boponaueB u cpaBT., 2017). CrieoBaTeIHO € HAIOKUTEIHO /1a ce pa3padoTAT CIocoOH, KOUTO /1a
yJIECHSIBAT MPOU3BOJCTBOTO HAa HEOIJIOJICHU IMUEIHA MaliKu, U KOUTO Ja ONTUMU3UPAT YCIOBUSTA
3a TAXHOTO Pa3BUTHE.
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Marepuai u meroau

ExcnepumeHnrtanHata paboTa MO NPUIAraHeTO HAa HOBM TEXHUKU IPU OTIVIEKJIAHETO Ha
HEOIUIOICHU ITUYEJIHM MalKu Oellie MpoBeXk1aHa Ha ONMUTHUA muenuH Ha [lepmckus kpaid. bsaxa
U3IIOJI3BAHU IIET CEMEUCTBA-OTIVIEKIA4YN OT CPEJHOpYCKaTa I0poia, HAMHUPAIIY C€ B CTaAus Ha
MHTEH3MBHOTO IMPOJIETHO Pa3BUTHE, KaTO 0sxa 3apexJaHu eaHoKpaTtHo. Te mmaxa 9-10 murtu ¢
Pa3HOB3PACTOBO MHJIO U HE TIO-MAJIKO OT 25-35 XwiIsiau muenu paboTHUUKH. J[eHOHOoIMe mpeaun
3apeKIaHETO C MAaTOYHU JIAPBH, T€ OMBaxa OCUPOTSIBAHU, @ THE3/I0TO UM OMBAIle CTECHSIBAHO 10
7-8 mutH. [Ipu TOBa B rHE370TO OsiXa OCTaBAHU 4-5 paMKH ChC 3aMe4aTaHo MU0, MEXAY KOUTO
Oelle mocraBeHa M €/HA NUTa C OTKPUTO Nujo (B craauil Ha sapa). B texHosorusita 3a
OTIVIeXK/IaHE Ha HEIUIO/HU IMYESTHU Maiiku Oe M3IMO0JI3BaH HOB METOJI 3a U3KYCTBEHO OTIJICKIAaHE
(Cumankos, 2021) ¢ momol1iTa Ha IJIaCTMAaCOBY MaTOYHUIU C KJIIMHOBU/JIEH JIbprkad (Bepeuryarux
U CbaBT., 2008), (dwur. 1).

@urypa 1. [Inactmacosa kymna (1 —kyna @ 9 MM, 2 — KIMHOB JbprKay)

Figure 1. Plastic the bowl (1 — bowl @ 9mm, 2 — wedge holder).

[IpenBapuTeHO BBPXY MOBBPXHOCTTA HA MATOYHUTE YaIIKW O€ HAHACSH THHBK CIIOW BOCHK. Ha
€/lHaTa CTpaHa Ha paMKaTa C OTKPUTO MWJIO, OTCTpaHW M MOj Hero, OuBaxa ¢ukcupanu 15
TUTACTMACOBH MAaTOYHHU YaIllKW, Ype3 3a0MBaHe HAa KIWHOBHIHUTE MM bpKayl BHB BOCHKA Ha
nueaHara nuta (¢ur. 2). 3a 1a Morar m4ennuTe a NoaupaT U 00paboTAT HOBOBBBEJCHUTE

. o’

(DI/Ipra 2. PasnonoxxeHneTo Ha HU3KYCTBCHU KYIIN BBPXY COTC

Figure 2. The location of artificial bowls on a honeycomb.
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MaTOYHHU YalllK{, paMKaTa 3ae[HO ¢ TsAX Oellle BpblaHa B CEMEHCTBOTO 3a e1HO JeHoHomwme. Ha
clieABaIus JIeH, T Oelle W3BaXK/J1aHa M MPEXBbpJCHa B MOMeElIeHUe ¢ Temneparypa 25-35°C u
OTHOCHUTEIIHA BJIaXXHOCT Ha Bb3ayxa 70-80%. [Inemennus marepuan (€1HOIHEBHU MTYEITHU JIAPBU
npeIHa3HauYeHH 32 MaliKu ), OMBaIle B3eMaH OT MUTa OT MAWYMHO CEMEWCTBO M C MaTOYHA IITATYJIa

OuBaxa MMpEeHAaCAHN B IUIACTMACOBUTEC MATOYHU C KIMHOBUAHUA AbpiKad, MO T.HaAp. ,,CyXO

(13

npenacsae. Crieql TOBa paMKara ¢ MAaTOYHHUTE YalllKU U JIAPBUTE, MIPEXBBHPICHU B TAX, OWBAIIe
BpbIllaHa Ha MSCTO M, B CEMEUCTBOTO-0TIIIekKAau. Crell U3rpa)x/aaHeTo Ha MaTOUHUTE KIETKH U
3ameyaTBaHeTo uM, (pur. 3) MaToUHUIUTE OMBaxa W3BaXJTAHW OT MMHUTATAa W HM3MOJ3BAHH IO

Mnpe€aHa3sHA4YCHUC.

a8 L -

<I>I/Irypa 3. MecTononoXeHHe Ha MAalYMHUTE KISTKU BBpPXY IMYCIIHATa IIHUTA.

Figure 3. Location of the queen cells on the honeycomb.

o | 4,; 3 |5 :_Q; Y m oy

®urypa 4. [loctaBsne Ha kieTku Ha ["aifnap ¢ MaTOY-IHI/II_[I/I BbPXY paMKa 3a pa3CcagHuK.
Figure 4. Placement of Gaidar cells with queen cells on the nursery frame.
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Enau ot Tax OwBaxa mpuaaBaHu B Oe3MaildMHHM CEMEHCTBa, a ApyrH OuBaxa TOCTaBSHU B
MPEHOCHU KJIETKM 3a MaTO4YHHIM, Ha [alijap, KOMTO ce MoJpekJaxa B MaTOyHa paMKa 3a
nocw3psiBane (¢ur. 4), npu Temneparypa 34,5-35,5°C u oTHOCUTENIHA BIAXKHOCT HA Bb3ayxa S50-
70% B cnenuaneH HHKyoarop, (¢ur. 5).

B pamkure Ha mppBUTE 1-3 yaca ciied M3NMIONBAHETO HAa MalKHWTe, T¢ OMBaxa MPETErsHU Ha
Top3uoHHu Be3Hu otT tuna WT (c rpanuna Ha usmepBane 500 Mg, u ¢ gomyctuma rpemka ot 1

Mg).

(Iﬁnrypai 5. laky6atop ¢ paMKu 3a pa3caJHHULH.

Figure 5. Incubator with nursery frames.

Crnen ToBa Malikure OvBaxa BPBINAHW B KJICTKHTE, KOMTO IMO-KbCHO 3apexkaaxme ¢ mo 10-12
obe3nBkeHu muenu (¢dur. 6). O0e3ABMKBAHETO HA MUYETHUTE CE OCBIIECTBBAIIE, KaTo Te 0sxa
JTbpXKaHU HKOJIKO Yaca MpH Temreparypa ot +5 g0 +7 °C, 10 ChCTOSHHE Ha TEMIIEpaTypHO
BKoyaHscBaHe. Yact oT oTrienanute Mmaiiku, (50 Op.) Osxa moanokeHH Ha MOP(HOMETPUUIHO
U3CIIe/IBaHEe, KOCTO € MPOBEICHO ChIacHo ,,CTanmapt opranu3anuu - Ham. M3cnenx. MacTuTyT M0
nmyenapctBo, Ne 00669424-001-2021¢.

®urypa 6. Knerku Ha I'aiiiap ¢ Maliky B TSIX, IIOATOTBEHH 3a 3apeX/jaHe ¢ 00€3/IBH)KEHH TYEIIH.

Figure 6. Gaidar cells with queens in them and immobilized bees — about.
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Pesyaratu

YcTaHOBEHO €, 4e OposT Ha MPUETHTE JApBH NMPEHECEHU B M3KYCTBCHHTE MATOYHH YAIIKU € B
nuarasona ot 3 1o 16 6p. (cpenno 8,4+ 1,51). B chmoTo BpeMe muenuTe Ha MMueaHaTa MMHUTA
3anmokuxa ot 5 o 11 6p. (cpeano 7,6+ 0,88) cmacurenaun marouaunu. CpeaHO €IHO CEMEHCTBO-
oTraexkaa4 3axpanBa okosio 16,0+ 0,92 6p. (lim — 14-21) maTouHuUIIN.

OcHoBHHTE MOpQOMETpPHUECKHE IIOKa3aTelss Ha MalKuTe, OTINIEJaHW B HW3KYCTBEHUTE
MaTOYHHMIIH, Ca KAKTO CJIe/IBa: AbJDKMHA Ha KpuitoTo — 9,70+£0,039 mm (lim — 9,13-10,42), mupuna
Ha kpwio — 3,28+0,023 mMm (lim — 3,02-3,78), neokuHa 3-t Tepruta — 3,42+0,026 MM (lim —
3,07-3,72), mupuna Ha 3-tu Tepruta — 5,7140,026 mm (lim — 5,32-6,16), kyOuTaIbHBIN HHIECKC —
49,6+1,53% (lim — 30-69). CpenHOTO TErii0 Ha MAaWKHUTE OT IJIACTMACOBUTE MAaTOYHH YallIKH, O¢
209,6+ 1,91 mg (Iim — 187-239).

Cnopen I'OCT P 55487-2013 (ITuenna Mmaiika) mMacara Ha HEIUIOAHATa MUElIHA Maiika OT
[EHTpaTHOPYCKa MOpoja, TpsOBa na Obae Haii— Manko 195 Mg, a mmpuHATa HA TPETHS TEPTHUT
TpsiOBa a ObJe HE TIO— MAJIKO OT 5,7 MM.

CrnenoBarenHo, OTIVICNAHUTE MYEITHU MaWKH 10 YKa3aHWUsS CIOcO0 M C M3IMOJI3BAHETO HA
MJIACTMACOBH MaTOYHH YalIKU C KIMHOBHUIEH IbpKay, B KOUTO ca MPEHACSIHH MAaTOYHUTE JIapBU,
CHOTBETCTBYBAT Ha OCHOBHUTE MOP(OJIOTUYHH XapaKTePUCTHKH, YKa3aHu B [IbpKaHus CTaHAApPT
3a KauecTBO Ha muesiHu Maiku- [[OCT.

N3Boan

1. M3nuTBaHUAT METOA 32 U3KYCTBEHO OTIJIEK/IaHE Ha HEIUJIOJHU MYETHU MalKu ¢ MOMOUITa Ha
MJIACTMACOBU MATOYHU YallKU C KIIMHOBHJICH IbprKad, MO3BOJISIBA JIa CE€ OTIJIEAT IIBJIHOLICHHU
Maiiku 6e3 U3IMOJI3BaHeTO HAa MATOYHU PAMKH.

2. Pa3mepute Ha TpeTus TEPruT Ha MAWKUTE U Ha TAXHATA Maca, MOJYYEHHU IO HOBHS METOJ,
ceotBeTcTBaT Ha 'OCT 55487-2013.

3. Ilpu u3Bak1aHETO HAa MATOYHUTE YAIIKH OT MUTUTE, B KOUTO Ca MOHTHUPAHH, C€ MPETU3BUKBA
MUHUMAJIHA U TPEHeOpe)UMO Majka aedopmarus 1mo Tsx.

4. Hannuuero Ha abpikad noj opmaTa Ha KJIMH KbM IJJaCTMAcoBaTa MaTOYHA Yalllka, yJIECHsBa
nocneABamoTo GUKCUpaHe Ha MAaTOYHUIIUTE BbPXY MUETHUTE MUTH, B KOUTO T€ CE MpeaaBar 3a
JIIOTICHE.

5. M3non3BaHeTo HA TPAHCTIOPTHH KJIETKH Ha ["alimap 3a mocTaBsiHe HA MATOYHUIU 32 MHKYOaIus
Y HEIUJIOJHU MaWlKW 3a MpHUaBaHe, € 3HAYUTEITHO MO-yI00HO OT YTBBPIUIUTE CE B MPAKTUKATA
KJIeTKH Ha THUTOB.

6. 3acenBaHETO Ha KJIETKUTE C OOE3NBIIKCHHM 4Ype3 CTYJ IUYeTH, MHOTOKpPATHO YJIECHSBA W
YCKOPsIBa TO3H IPOLIEC.

New methods of production of infertile queen bees
Mihail Simankov, Plamen Hristov
Abstract

The article describes the result of using a new method of obtaining infertile queens, using plastic
uterine bowls, without the need for vaccination frames. The method of keeping queen bees and
settling the transfer cells of Gaidar by immobilized bees is described, which facilitates and
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accelerates the process of breeding infertile queen bees.

Keyword: unfertilized queen bees, incubation of bee-queens, giving to queen bees; plastic bowls.
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HEKTAPHU PECYPCHU HA ®JIOPATA, PA3BUBAIIIA CE IIPE3
IMPOJIETHMS BEI'ETAIIMOHEH HEPHOA B YIMYPTCKATA
PEIIYBJIMKA, B CbCTABA HA PYCKATA ®EJIEPALIUA

JIumus Konbuna*!, Anacracus Ocokuna?®, [Inamen Xpucros?

'Vmypreka peny6mmka, Wkesck, yin. T. Bapamsuma, 34. 426067, Pyckara denmepamus YaMypTcku QenepaieH
M3CIICA0BATEIICKU LICHTHP Ha Y paJCKus KJIOH Ha Pyckara akaneMust Ha HayKuTe;

Y nmyprcka penybimka, Vokxesck, yi. T. Bapamsuma, 34. 426067, Pyckara Qenepanms YaMypTcku (emepaieH
M3CIICA0BATEIICKU LICHTHD Ha Y paJICKHs KJIOH Ha Pyckara akanemus Ha HayKuTe;

SUuctuTyT o XKusotHoBb1HN Hayku-Koctuabpon; beirapus.

* ABTOD 32 KopecnioneHuyst: lidakolbina@yandex.ru

Pe3iome

Ilenra Ha U3CAEABAHETO € Ja C€ MPOYydYaT U AHAIU3UPAT OCHOBHUTE MEIOHOCHU PACTEHUS OT
MPOJICTHUS BETETAIMOHEH TEPHOJ, PACTAIIM HAa TEPUTOPHUATA HA YAMYpPTCKaTa permyOHKa.
Pesynraru: mpe3 mponeTra Ha TepUTOpHUATa Ha penybiaukara BeretupaTr 29 BuIa, KOUTO ca
OCHOBHUTE MEIOHOCHH MPOJICTHU PACTEHUS, OCHOBHATA YaCT OT KOUTO Ib(TST Mpe3 anpuii-mMmai u
npeobiagaBaT IbPBECHUTE BUIOBE.

Kniwouoeu Oymu: MENOHOCHU pACTeHHUS, CEMEIHCTBa, MPOJIETHA BEreTanus, XU3HEHU (OpMHU,
CPOKOBE Ha IIbPTEK.

YBoa

Yamyprtckata penyOnuka 3aema 1ot oT 42,06 xwisian km?. Tst ce Hamupa B U3TOYHATa 4acT HA
H3rouHoeBporieiickata paBHIHA, B paiioHa Ha OaceliHuTe Ha pekute Kama u Bstka, Tam, KbaeTo
npemuHaBa B 3anaauaus [Ipeaypai. PenedbT Ha paBHUHATA € BBIIHKCT C PEIyBaHE HA BH3BUIIICHUS
U KOTJIOBUHHM. PacTuTenHocTTa Ha Y AMypTCKaTa pernyodiauka e 6orata v pasHooOpa3Ha: ceBepHaTa
4yacT Ha pemyOiuKkara o0XBailla TOpUCTa 30Ha C NpeobiiajaBaHe Ha UTJIOJUCTHU BUIOBE, IOKATO
[EHTPaTHUTE U IOKHUTE PaliOHW ca 3aeTH OT MaJKH TOPUCTH MAacuBU C TIpeodiajgaBaHe Ha
IIMPOKOJINCTHU BHIOBE. [lo-TosiMara 4acT OT TEpUTOPHUATA HA FOKHUTE PAOHU € 3aeTa OT
3eMmenerncka 3ems. KaummareT Ha  TepUTOpHsITa Ha  YAMypTckara penyOiuka e
YMEPEHOKOHTHHEHTAJICH, C ABJITa, CTYyJI€HAa, MHOTOCHEKHA 3UMa, a JIATOTO € TOIJIO M ¢ J00pe
M3pa3eHU MPEXOJHU Ce30HU- MPOJET U eceH. ['opucrara yacT OT TePUTOPHITA HA Y IMypTCKaTa
penyonuka kM 1 siHyapu 2018 1. € 46,2%, KaTo pa3npeaeneHueTo U MEXIy PETMOHUTE € MHOTO
HepaBHOMepHO (oO1ara ropcka oy e 2065,6 xunsau xekrapa). Heropckute 3emu (macwiia,
nuBau, o0paboTBaeMu 3eMH U JIp.) 3aemat 60,2 Xuj. xeKrapa.

[Ipe3 mponerTa B MYEITHOTO CEMENCTBO ce OTTISKIaT MHTEH3UBHO Miiaau maenu. [lo ToBa Bpeme
OposT Ha MOSBSBAIIMTE CE MJIAJIM IMYEIIM TPSAOBA 3HAYMTEITHO JIa HAJBUIIIABA JIHEBHATA 3aryoa,
KOETO OCHTYpsIBa PacTeka Ha KOJOHUSTA. AKO MUeNIapsT Ch3/Aajie J00pH yCIOBHs 32 pa3BUTHE Ha
MTYESTHUTE KOJIOHUH TIPE3 MPOJIETTA, TOTaBa 10 OCHOBHUSI MeIocOop Te 1mie ce yBennyat g0 60-130
XWISIU Y. Y CTAaHOBEHO €, Y€ CHITHUTE CEMEMCTBa ChOMpAaT 3 MbTH MOBEYE MeJ OT cladure.
Taka cbIIO, CHITHUTE CEMEHCTBA YCISIBaT Ja ChOMpAT Mea JOPH W B Hail-HeOIarompusTHaTa
roauHna [1, 2, 3].
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Crnopen O.I'. bapanosa, H.I'. Unmunckux, A.H. Puzyrev et al., 1992, 2002, Ha Teputopusrta Ha
Penyoiuka Y amypt, pacrar 1743 Buga pacteHus, nmpuHajiexamu kpMm 118 cemeiictBa,. Bb3
OCHOBA Ha MHOTOTOAMIIIHA COOCTBEHH TEPEHHU U3CIIEABAHMUS, KAKTO U Ha 0030pa Ha JIUTepaTypara
no Bbmpoca, (Mayevsky P.F., 1954, Efimova T.P., 1972, Glukhov M.M., 1974 u np.) , ce
YCTaHOBHM, Y€ Ha TEPUTOpHUsATAa Ha pernyoOiukata pactar 367 BuJa JUBOPACTSIIM JAbPBECHH,
XPAacCTOBUAHM, IMOJYXPACTOBUIHU, TPEBUCTU U KYJITUBHPAHU MEJOHOCHU U TMOJICHOHOCHU
PACTUTEIIHU BUOBE.

Ilenta Ha u3CneABaHETO € Ja c€ MPOyYaT U aHAJIU3UPAT OCHOBHUTE MEJOHOCHU DPACTEHUS
oOWUTaBallM TEPUTOpPHUATA HAa YAMYpPTCKATa pemyOsMKa M pa3BUBAIIU C€ Mpe3 IMPOJICTHUS
BEreTallOHEH MEPHO/I.

MaTepnaJI H ME€TOIN

W3cnenBanusita, H3CIEIOBATENICKUTE EKCIEPUMEHTH U HaOMIOJEHHUSITa ca IMPOBEICHU B
ChOTBETCTBME C METOJAMYCCKATE YKa3aHus Ha HaydHO-H3CIIeJOBATENCKUS HMHCTUTYT TI0
m4enapcTBo: : kinacuduxamus xku3HeHuute ¢popmu Ha pacrenusita M.I. Cepebpsakosa (1962-64
IT.) ,,MeToan4ecKkn yKa3aHHs 3a OlICHKA Ha MPUPOJHUTE XPAHUTEIIHA PECYPCH B ITUEIAPCTBOTO
(1974 1.), u ,,MeTonu 3a mpoBeXaaHe Ha M3CJeA0BaTeNIcKa padoTa B muenapcTBoTo™ (2003 r.).

Pe3yaraTu u 00chxkIaHEe

MenoHoCHUTE pacTeHUs OT MPOJIETHUS BEreTAal[MOHEH MIEPUO/ IPUHAJIEXKAT KbM 15 cemelicTBa.

OO0110 1pe3 MpoJIETHHS EPUOJ] OT aNpuJI 10 Maid HAa TEPUTOPHUATA Ha penyOaukara ce cpemar 29
MesoHOCHH pacteHust (18 abpBecHH, 4 XpacTOBHUIHM M 7 TpPEeBUCTH BUAa pacreHus). Te
NPEJICTaBIISIBAT OCHOBHUTE MEJOHOCHU PECYPCH HA €CTECTBEHO NMPUPOIHUTE U CEIICKOCTONAHCKH
¢duTOIIEHO3U Ha penyOiImKara.

Crnopen knacudukanusTa Ha sku3nenute popmu Ha pactenusra ot U.I'. CepeOpsikos, pazpaborex
npe3 1962-1964 r., ce pasrpaHn4aBaT uYeTHPU OCHOBHU (OPMHU: ABPBECHHU, XPACTOBUIHH,
TPEBUCTH W pacTEeHUs pacTsAmu BbB Bojxa. Criopea HamuTe COOCTBEHW H3CIEIBaHUS IPE3
npoJieTTa B Y AMypTcKara penyOiuka, 1ebT Ha TPEBHUTE MEIOHOCHU U MOJICHOHOCHU PaCTeHHS
e 24,2%, na xpactute - 17,2% u Ha TbpBECHUTE PACTUTEIIHU BUI0BE- 58,2%.

[Tpe3 anpun ubpdtu camo eauH Bua — oOukHoBeHa Jiecka (Corylus avellana), kosTo ce sBsBa
3HauuM paHeH nojeHoHocuren. L{bdTr B mpoabimkeHue Ha 6-8 qHU, Tpenu IbPTEka Ha IUCTaTA.
[To HamMTEe MHOTOrOAMIIHY HAOMIOACHUS B I0’KHATA 30HA HA pPenyOJIMKaTa Ha4yalnoTo Ha Ib(TEexX
e 16 anpw, B IeHTpaHaTa 30Ha — Ha 28 anpui.

[Ipe3 anmpun-maii Beue bPTAT 23 METOHOCHM PACTEHHUs, OT KOUTO Hai-uecTo ce cpemar 7
TPEBUCTH, 3 XpacToBU U 13 1bpBECHU pacTUTETHU (HOPMH.

[Ipe3 mail ubGTAT 5 BUJAa MEJOHOCHM PACTEHHUs, KOMTO BKJIIOYBAT €AMH XpacTOBUAEH H 4
I'bPBECHU (HOPMHU.

AHanIM3bT MOKa3a, ue OT IbPBOCTENEHHO 3HaUeHHe ca 16 Buaa BbpOu (Salix) u 1 Bun kiieH (Acer).
Bceku By BppOa ib(pTH MO paznIuyHO BpeMe, Taka ue 00111aTa UM NPoAbIKUTETHOCT Ha b Texa
e 1,5- 2 mecena. BepOoBuTe rberanany OCUrypsiBaT Ha MYETUTE OOMIIHO paHEH M3TOYHUK Ha
HEKTap W mparier. Taka MeJOompoayKTUBHOCTTA Hampumep, npu Osutata BepOa (Salix alba L.)
noctura 10 100-150 kg/ha u s r B npoabkenue Ha 10-14 qHu.
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Salix cinerea L.

Bropocrenennun ¢dypaxkomaiinu 3a muenute poioBe W BupoBe ca: Opsct (Ulmus), momben
(Tussilago farfara), cauBa (Prunus), kacuc (Ribes), uepema (Cerasus), ntuua yepemia ( Prunus
padus). Te ocurypsiBat Ha MYENUTE MOATBPIKAL IOTOK OT HEKTAp.

Bpscrosere updrar cpenHo ot 15 anpui 1o 14 maii, a muenute cbOupat 100pa peKoaTa OT HEKTap
U TIpalmien, Kakto u MeaeHa poca (mana). [logdenst ubdTr 3a 40-45 nHHU, a MIMPOKUT My apea
Ha pa3lpoCTpaHEHUE MO3BOJISABA J]a C€ CUMTA 3a BaAXXHO PaHHO MEAOHOCHO pacteHue. Ilo Hamm
naHHu enHo nBerde otaens 0,34 mr 3axap. LIpdTexsT Ha Kacuca e cpenHo 14 mHU M ChIIO
OCHUTYpsiBa Ha MYEIMTE HEKTap W mpamen. HekTaponpous3BOAMTENHOCTTA Ha 4YepeluTe B
Yamyprus e 0,51 mg 3axap. LpdTexspT 1 3anousa ot 25 10 28 Maif u nmpoabikasa cpeaHo 10
nuu. [1TruaTa yepema chlIo € HEKTPOJaifHO pacTeHue, HO YeCTO MOpaju ObP30TO Cr'bCTABAHE HA
HEeKTapa MMYeuTe He Morar Ja ro moemar. Hammre u3ciieBaHMs TOKa3BaT, Y€ KOJIUYECTBOTO
3axap B €IMH LBST Ha NTu4a yepemia cpegHo e 0,11 mg.

Ot 14 Buza nojeHOJallHY 3a MYENTUTEe PAacCTeHUs, BaXKHH 3a KUBOTA Ha IMUYEIHOTO CEMEICTBO ca
CIeTHUTE: Mpe3 anpui- ooukHoBeHa Jecka (Corylus avellana L.); mpe3 anpun - maii: 4 Buia 6pesa
(Berula), 2 Buga anemonusi (Anemone), 1 Buza. ot HeBeH (Caltha), 2 Buna emma (Alnus) u 2 Buia
tonona (Populus); mpe3 mait enun Buj ena (Abies) u enun Bug 6op (Pinus).

Corylus avellana L.

[TuennTe ¢ TOTOBHOCT CHOMPAT Mpaiel] ¥ MpoIoJIuC OT Ope3uTe.
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Betula pendula Roth

AHEMOHHHTE U HEBEHBT, eNIaTa U Apyrure pasriexkaanu pogose UbPtat 10-15 nuu u o6pasysar
MHOTO TTpaleil.

Cenem BHJIa MEJJOHOCHH PacTEHUs CE€ CpelaT PSJAKO U HE UTPasT TojsMa pojis B XpaHEHETO Ha
MMYETUTE.

H3Boau

HpOBel[eHI/ITe H3CJICABAHNA U aHAJIM3BT Ha MOJIYYCHUTC PE3YyJITATU IIOKAa3BaT, Y€ IIPE3 IMMPOJICTTA B
YamypTckata pemyOnuka pactaT U Hb(PTIAT AOCTaThyeH Opoil MEAOHOCHH U TOJICHOHOCHHU
pacTeHwusl, KOUTO UMAT JIOCTATHYCH TIOTEHITHAN 32 OTACIISTHEe Ha HEKTap W 32 MPOU3BOACTBOTO Ha
mea. Karo BuoBe MeTOHOCHU pacTeHus, mpeodnaaasar appBecHute hopmu (58,2%), a cpen Ts1x
npeoOagaBaIy ca BbpOUTe OT ceMeicTBo Salix.

buaarogapuocTn

N3kazBame cBosita 6marogapHoct Ha joul. [Inamen XpucToB 3a ChAEHCTBUETO MY MPU YYaCTUETO
HU B Ta31 KOH(EpeHLIHS.

Flora Resources of the Udmurt Republic of Spring Vegetation
Lidia Kolbina*!, Anastasia Osokina?, Plamen Hristov*
Abstract

The purpose of the research is to study and analyze the main honey plants of the spring growing
season growing on the territory of the Udmurt Republic. Results: in spring, 29 species grow on the
territory of the republic, which are the main honey-bearing spring plants, the main part of which
bloom in April-May and have a tree shape.

Key words: honey plants, families, spring vegetation, life forms, flowering times and periods.
JIuteparypa

Kamkosckmit B.I'., [InaxoBa A.A. ITue0oBOACTBO M MCIIOIB30BaHME ITUEH JJI ONBIICHHUS
CeNIbCKOXO035HCTBEHHBIX KynbTyp. — HoBocuOupcek: Hayka PAH, 2010. — 220 ¢
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1 — 3 Hoemspu 2023, Codust
Proceedings of Scientific Conference with International Participation ,,Animal Science - Challenges and Innovations”,
1 —3 November 2023, Sofia
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