UNIVERSITY OF AGRONOMIC SCIENCES
AND VETERINARY MEDICINE OF BUCHAREST

Facurry oF ANIMAL PRODUCTIONS
ENGINEERING AND MANAGEMENT

SCIENTIFIC PAPERS
SERIES D. ANIMAL SCIENCE

VOLUME LXV, NO. 1

2022
BUCHAREST



SCIENTIFIC PAPERS

SERIES D. ANIMAL SCIENCE
VOLUME LXV, NO. 1, 2022






UNIVERSITY OF AGRONOMIC SCIENCES
AND VETERINARY MEDICINE OF BUCHAREST
FAcULTY OF ANIMAL PRODUCTIONS
ENGINEERING AND MANAGEMENT

SCIENTIFIC PAPERS
SERIES D
ANIMAL SCIENCE

VOLUME LXV, NO. 1

2022
BUCHAREST



SCIENTIFIC COMMITTEE

Stelian ACATINCAI - Banat University of Agricultural Sciences and Veterinary Medicine “King Michael T of
Romania” from Timisoara, Romania

Lovita ADRIANI - Padjadjaran University, Indonesia

Daniela BANARU - Mediterranean Institute of Oceanography, Aix-Marseille University, France

Vasco A.P. CADAVEZ - Polytechnic Institute of Braganca - Agricultural School (Departamento de Ciéncia Animal &
Centro de Investigagdo de Montanha (CIMO), Escola Superior Agraria, Instituto Politécnico de Braganga), Portugal
Muzaffer DENLI - Dicle University, Diyarbakir, Turkey

Catalin DRAGOMIR - National Research-Development Institute for Animal Biology and Nutrition - Balotesti, Romania
Nicolae EREMIA - State Agrarian University of Moldova, Chisinau, Republic of Moldova

Umer FAROOQ - Islamia University of Bahawalpur, Pakistan

Horia GROSU - National Research-Development Institute for Animal Biology and Nutrition - Balotesti, Romania
Khalid Hamid HASSAN - University of Diyala, Irak

Armagan HAYIRLI - Ataturk University, Erzurum, Turkey

Mostafa A.R. IBRAHIM - University of Kafrelsheikh, Egypt

Ondrej KADLECIK - Slovak Agricultural University Nitra, Slovacia

Yusuf KONCA - Erciyes University, Kayseri, Turkey

Giuseppe MAIORANO - University of Molise, Italy

Monica Paula MARIN - University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Raluca MATEESCU - University of Florida, USA

Edit MIKO - University of Szeged, Hungary

Vioara MIRESAN - University of Agricultural Sciences and Veterinary Medicine of Cluj-Napoca, Romania

Carmen Georgeta NICOLAE - University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania
Dugica OSTOJIC ANDRIC - Institute for Animal Husbandry, Belgrade-Zemun, Republic of Serbia

Ioan Mircea POP - University of Life Sciences “Ion Ionescu de la Brad” of Iasi, Romania

Agatha POPESCU - University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Paul Rodian TAPALOAGA - University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Ilie VAN - Academy of Agricultural and Forestry Sciences “Gheorghe lonescu-Sisesti”, Bucharest, Romania

Livia VIDU - University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania

Suntorn WITTAYAKUN - Rajamangala University of Technology Lanna, Thailand

EDITORIAL BOARD
General Editor: Prof. Ph.D. Gheorghe Emil MARGINEAN
Executive Editor: Prof. Ph.D. Monica Paula MARIN

PUBLISHERS:
University of Agronomic Sciences and Veterinary Medicine of Bucharest, Romania — Faculty of Animal Science
Engineering and Management
Address: 59 Marasti Blvd, District 1, 011464, Bucharest, Romania
Phone: +40 213 182 564, Fax: +40 213 182 888, www.zootehnie.ro

CERES Publishing House
Address: 29 Oastei Street, District I, Bucharest, Romania
Phone: +40 317 90 23, E-mail: edituraceres@yahoo.com, Webpage: www.editura-ceres.ro

Copyright 2022
To be cited: Scientific Papers. Series D. Animal Science, Volume LXV, No. 1, 2022

The publishers are not responsible for the opinions published in the Volume.
They represent the authors’ point of view.

ISSN 2285-5750; ISSN CD-ROM 2285-5769; ISSN Online 2393-2260; ISSN-L 2285-5750
International Database Indexing: Web of Science Core Collection (Emerging Sources Citation Index),

Index Copernicus, CABI, DOAJ, Ulrich’s Periodicals Directory (ProQuest), PBN,
Cite Factor (Academic Scientific Journals), Scipio, OCLC (WorldCat), Research Bible, Google Scholar.



13.

14.

SUMMARY

I. SESSION GENETICS AND BREEDING

STUDY OF THE GROWTH AND FATTENING ABILITIES OF MALE LAMBS IN DIFFERENT
TYPES OF BIRTH FROM THE ILE DE FRANCE BREED - Evgeniya ACHKAKANOVA,
Genoveva STAY KOV A L e
THE INFLUENCE OF HYPODYNAMICS ON SOME PARTICULARITIES INTERIOR OF SHEEP
KARAKUL - 10n BUZU ..o
CONSERVATION AND VALORISATION OF BEE SPECIES APIS MELLIFERA CARPATICA IN
CONTEXT CLIMATE CHANGE - Valentina CEBOTARI, Ion BUZU ......................ooi.
TESTING THE EFFECTIVENESS OF TWO METHODS OF EXTRACTING DNA FROM BLOOD
SAMPLES FROM COWS - Madalina Alexandra DAVIDESCU, Daniel SIMEANU, Cristina
SIMEANU, Mihaela IVANCIA, Steofil CREANGA ..ot
POLYMORPHISM IDENTIFICATION OF FABP3 GENE IN SHEEP OF BULGARIAN DAIRY
SYNTHETIC POPULATION - Ivona DIMITROVA, Milena BOZHILOVA-SAKOVA, Neviana
STANCHEY A
EVALUATION OF THE EXTERIOR AND PRODUCTIVE QUALITIES OF FIRST-HEIFER COWS
OF THE JERSEY - Valentin FOKSHA, Alexandra KONSTANDOGLO, Vasyli KURULYUK .......
PATTERNS OF LACTATION CURVE IN BULGARIAN MURRAH BUFFALOES FROM TWO
FARMS - Yordanka ILIEVA, Pencho PENCHEYV, Georgi NONCHEV .......................
PRODUCTIVITY OF FIRST-HEIFER COWS OF LOCAL BREEDING OF THE HOLSTEIN BREED
- Alexandra KONSTANDOGLO, Valentin FOKSHA, Vasyli KURULYUK ...........cccoccoviinnnnne.
GENETIC CHARACTERISTICS OF WERIS (GALLIRALLUS PHILIPPENSIS) FROM MINAHASA
BASED ON MITOCHONDRIAL-DNA CYTOCHROME-B GENES - Lucia LAMBEY, Ronny
NOOR, Wasmen MANALU, Dedy SOLIHIN, Ben TAKAENDENGAN .................coooon.

. RESEARCH OF MORPHOPRODUCTIVE PERFORMANCE OF THE MEAT GOAT

POPULATION COMPARED TO CARPATINA GOAT BREED - Corneliu-lon NEACSU,
Alexandru-Gabriel VARTIC, Oana-Corina DORDESCU, Petru-Gabriel VICOVAN, Camelia-
Z.012 ZAME TR ......oooiiiiiiieee ettt ettt ettt et st n e nenes

. THE USE OF DAIRY COWS OF FRENCH BREEDING IN THE CONDITIONS OF UKRAINE -

Tetiana POLISHCHUK, Elena KARATIEIEVA, Vladyslava BONDARENKO, Inna DATSUK

. PARTIAL RESULTS OF GENETIC ANALYSIS IN ROMANIAN TROTTER HORSE FROM DOR

MARUNT STUDFARM - REPRODUCTIVE ISOLATION AND AGE STRUCTURE - Mihai
PRUNA, Marius MAFTEIL Livia VIDU, Iulian VLAD, Gheorghe Emil MARGINEAN ............
EFFECT OF DIFFERENT SOURCES OF SPECIFIC VARIANCE ON THE WOOL
PRODUCTIVITY OF SHEEP FROM THE NORTH-EAST BULGARIAN MERINO BREED -
Genoveva STAYKOVA, Margarit ILIEV, Todor TSONEV, Georgi ANEV .............................
DYNAMIC OF RECTAL TEMPERATURE OF GOAT KIDS OF DIFFERENT TYPE OF BIRTH IN
THE FIRST HOUR AFTER BIRTH - Svetoslava STOYCHEVA, Tsvetomira BANCHEVA, Lora
MONDESHKA, Tsvetelina DIMITROVA, Miroslav HRISTOV, Nikolay MARKOWV ....................

5

15

20

28

40

46

52

59

64

71

77

84

94

100



10.

12.

13.

14.

I1. SESSION NUTRITION

EFFECT OF POWDER PROBIOTIC ON THE LEUKOCYTE, HETEROPHIL AND LYMPHOCYTE
LEVEL ON LAYING HENS - Lovita ADRIANI, Chitra KUMALASARI, ROHANDI, Made JONI,
Diding LATIPUDIN ..ot
MORPHOLOGICAL TRAITS AT FIRST CUTTING OF FAST GROWING TREE LEGUME
INDIGOFERA ZOLLINGERIANA UNDER DIFRENT PLANTING SPACING IN COCONUTS
BASED FARMING - Selvie ANIS, Srimalasinha SANE, Mercy WAANI, Poulla WALELENG,
Siane RIMBING .....c..oooiiiiiiiiiiii ettt sttt ettt et sae e
ADHESION AND ANTAGONISTS PROPERTIES OF ENTEROCOCUS MONOCULTURES AND
THE OPPORTUNITY OF THEIR USE AS PROBIOTICS - Victoria BOGDAN, Valeria VRABIE,
Valentina CIOCHINA ..........ooooviiuuuerreeeemeseseeesssses e ssssssesessssss e ssssssse s sssssssassesssssss s sssssseees
NATURAL AND INEXPENSIVE NUTRITIONAL HERBAL SOLUTIONS TO ALLEVIATE HEAT
STRESS IN POULTRY - Gabriela Maria CORNESCU, Tatiana Dumitra PANAITE, Arabela
Elena UNTEA, Petru Alexandru VLAICU, Mara-Ioana MUNTIU-RUSU, Teodor GAVRIS ......
HEALTH STATUS, PERFORMANCE AND CARCASS CARACTERISTICS OF BROILER
CHICKS SUPPLEMENTED WITH YEASTS BIOPRODUCTS - Daniela Mihaela GRIGORE,
Georgeta CIURESCU, Nicoleta RADU, Narcisa BABEANU ...........cccooooiiiiiniiincccee
SIMULATION OF PIG PRODUCTIVITY UNDER FEED CONSUMPTION - Vladimir
KONOVALOYV, Alexey CHUPSHEYV, Vyacheslav TERYUSHKOV, Marina DONTSOVA .........
RESEARCH ON SOME COMPOUND FEED RAW MATERIALS HAZARDS IN RELATION WITH
FOOD SAFETY - Dragos Mihai LAPUSNEANU, Roxana ZAHARIA, Ioan Mircea POP ...............
PREFERENCE TEST OF LOW CHOLESTEROL FUNCTIONAL CHICKEN MEAT - Jola
Josephien Mariane Roosje LONDOK, John Ernst Gustaaf ROMPIS ...
NUTRIENTS AND PHYTOCHEMICALS OF WELSH ONION (ALLIUM FISTULOSUM L.) AND
THEIR IMPORTANCE IN NUTRITION OF POULTRY IN THE FUTURE - A REVIEW - Jet Saartje
MANDEY, Meity SOMPIE, Cherly Joula PONTOH, Jeni RARUMANGKAY, Fenny Rinay
WOLAYAN oottt ettt ettt st n et s e n e
CARCASS AND CUTTING YIELDS, MEAT QUALITATIVE TRAITS AND SENSORY
EVALUATION OF BROILER CHICKENS FED DIET CONTAIN CLOVE AND TREATED OF
CARROT IN DRINKING WATER - Jet Saartje MANDEY, Meity SOMPIE, Cherly J. PONTOH,
Christina JUNUS ..o ettt sttt et

. PERFORMANCE AND EGG QUALITY OF LAYING HENS FED WITH DIETARY RAW

MATERIALS RICH IN PUFA Q3 - Tatiana Dumitra PANAITE, Gabriela Maria CORNESCU,
Raluca Paula TURCU, Petru Alexandru VLAICU, Gabriel Claudiu RADULESCU .................
IN VITRO EVALUATION OF ENTEROCOCCUS FAECIUM AS PROBIOTIC POTENTIAL IN
POULTRY PRODUCTION - Daniel RIZEA, Mihaela DUMITRU, Mihaela HABEANU, Georgeta
CIURESCU, Silviu Ionut BEIA, Horia GROSU ..........c..cooiiiiiiieicee e
A COMPREHENSIVE REVIEW ON ALGAE AND PROPOLIS - CHARACTERISATION AND THE
IMPLICATIONS OF THEIR USE IN THE LAYING HEN DIET - Mihaela SARACILA, Tatiana
Dumitra PANAITE, Arabela Elena UNTEA ................c.ooooiiiiiiceceeee e
DIETARY INCLUSION OF SACCHAROMYCES CEREVISIAE FERMENTED RAPESEED MEAL
MODULATED IMMUNE, OXIDANT AND ANTIOXIDANT INDICES IN PIGLETS AFTER
WEANING - Ionelia TARANU, Gina Cecilia PISTOL, Mihai Laurentiu PALADE, Cristina
Valeria BULGARU, Mihaela HABEANU, Andrei Critian ANGHEL, Daniela MARIN ..................

115

123

127

133

140

150

158

164

170

180

188

198

206



15.

16.

17.

THE FORAGE QUALITY OF TIMOTHY GRASS, PHLEUM PRETENSE, CULTIVAR ‘TIROM’
GROWN UNDER THE CONDITIONS OF THE REPUBLIC OF MOLDOVA - Victor TiTEI
Andreea ANDREOIU, Vasile BLAJ, Adrian NAZARE, Teodor MARUSCA, Serghei COZARI,
Mihai STAVARACHE, Natalia MOCANU, Ana GUTU, Sergiu COSMAN ................coovennnn.
THE QUALITY OF GREEN MASS AND THE SILAGE FROM PEARL MILLET, PENNISETUM
GLAUCUM, GROWING UNDER THE CONDITIONS OF THE REPUBLIC OF MOLDOVA - Victor
TiTEIL Sergiu COSMAN, Valentina COSMAN, Serghei COZARI .....................................
BASIL, THYME AND SAGE HERBAL PLANTS AND THEIR ASSOCIATED ESSENTIAL OILS
AS FEED ADDITIVES IN CHICKEN BROILERS. A LITERATURE REVIEW - Petru Alexandru
VLAICU, Arabela Elena UNTEA, Teodor GAVRIS, Gabriela Maria CORNESCU ..................

II1. SESSION REPRODUCTION, PHYSIOLOGY, ANATOMY

RESISTANCE PROPERTIES OF THE ORGANISM UNDER THE INFLUENCE OF THE MINERAL
PREMIX "PMVS" AND THERMAL FACTORS - Sergiu BALACCI ...........cccooooiiiiniiiiceieeeee
IMPACT OF VARIOUS FACTORS ON LIVE BIRTH WEIGHT LAMBS - REVIEW - Tsvetomira
BANCHEVA, Svetoslava STOYCHEVA, Tsvetelina DIMITROVA, Nikolay MARKOYV, Lora
MONDESHKA, Miroslav HRISTOV .......cc.oooiiiiiiiciceeeeee ettt evae e ennes
SHEEP GENERAL ANESTHESIA FOR EXPERIMENTAL RESEARCH PROCEDURES -
Ruxandra COSTEA, Ioana ENE, Tiberiu IANCU, Florin POSASTIUC, Diana-Larisa ANCUTA,
Fabiola IONITA, Cristin COMAN .........ccoooiiiiiieeie ettt e et e e eeeaeeeaee et e eteeeeaeeeeaeeeaseesseeens
RESEARCH REGARDING THE RAMS INFLUENCE IN TRIGGERING OFF-SEASON SEXUAL
CYCLES - Alexandru Marian FLOREA, Ionici NECHIFOR, Andre CRiSMARU, Constantin
P A S C A L
RESEARCH ON THE IMMUNOMODULATORY EFFECT OF LEVAMISOLE IN SWINE - Gabriel
GAJAILA, Marian GHITA, Carmen Daniela PETCU, Rizvan Ionut DOBRE, Riizvan
BOTEZATU, Crina ANDREIL Oana Diana MIHAIL, Gabriel COTOR ...............cccocooiiiiiiinnnnn.
EXTERIOR EXAMINATION OF ‘LIMOUSIN’ COWS REARED IN THE CENTRAL
GEOGRAPHICAL REGION OF BULGARIA - Miroslav HRISTOV, Nikolay MARKOV,
Svetoslava STOYCHEVA, Lora MONDESHKA, Tsvetomira BANCHEVA, Tsvetelina
DIMITROVA ..ottt bttt b ettt b e bt et b et eb et e et e s bt eseeneate e
HEMATOLOGICAL AND BIOCHEMICAL BLOOD INDICATORS OF YOUNG GILTS AFTER
ESTRUS SYNCHRONIZATION - Volodymyr MELNYK, Olena KARATIEIEVA, Olena
KRAVCHENKO, Olena KOGUT .......c.cooiiiiiiiiiiieetee ettt
REPRODUCTIVE PERFORMANCE IN ALPINE GOATS ACCORDING TO THE APPLICATION
OF A SIMPLIFIED PROTOCOL FOR INDUCING ESTROUS INTO THE REPRODUCTIVE OUT
OF SEASON - Dorina NADOLU, Andreea Hortanse ANGHEL, Camelia Zoia ZAMFIR, Elena
TILISTU .ottt ettt ettt a st e b et et e b e e b eabens et ene e st e st eb e e bt eb e e b e e b et ententenbenteneeneeneanean

223

232

238

253

259

267

273

278

284

289



IV. SESSION TECHNOLOGIES OF ANIMAL HUSBANDRY

COMPARATIVE STUDY ON HOLSTEIN CALVES FEEDING TECHNOLOGY - Dumitru
BACALU, Mircea Catalin ROTAR, Livia VIDU, Iuliana CRiNGANU, Carmen Georgeta
INICOLALE ...ttt h bt bbbttt e b et et e b et e st et est e st eb et e b e bbb ebetenean
THE INFLUENCE OF PROTEIN LEVEL IN DAIRY COW FEED ON THE PRODUCTION -
Dumitru BACALU, Mircea Caitilin ROTAR, Livia VIDU, Alexandru POPESCU, Carmen
Georgeta NICOLAE ........coooooiiii ettt ettt ettt ettt a et
ALBANIAN AGRICULTURAL ADVISORS AND FARMERS’ PREFERENCES ON EXTENSION
SERVICE ACTIVITIES - Ylli BICOKU, ELDA HOXHA, Irena GJIKA, Veis SELAMI, Vullnet
GIOLLA ...ttt b e a bttt e h bbbttt e et e bbbt bt bbbt
THE USE OF THE ROMANOYV BREED IN DIFFERENT CROSSBREEDING PROGRAMS - Vladut
Dragos BULMAGA, Ion RADUCUTA, Costici CRISTIAN, Ton CALIN ...............................
IMPROVING THE FORMIC ACID - BASED FORMULAS USED IN VARROOSIS CONTROL BY
BROOD BRUSHING PROCEDURE - Eliza CAUIA, Dumitru CAUIA ..............c.ocooiiiaiiinn,
STUDY REGARDING THE IDENTIFICATION OF SOME ANTIBIOTIC WASTE IN TREATED
COWS’ MILK - Mugurel COLA, Florica COLA ...t

REVIEW OF THE FATTY ACID CONTENT OF DOMESTIC MILK AND ITS IMPORTANCE -
Corina Maria DANILA, Gheorghe Emil MARGINEAN, Monica Paula MARIN, Carmen
Georgeta NICOLAE, Livia VIDU .........ccoiiiiiiiiiiiiiet ettt
STUDIES CONCERNING THE EFFECT OF THE INBREEDING ON THE VIABILITY OF
LARVAE AND LIVE PUPAE PERCENTAGE (BOMBYX MORI L.) - Georgeta DINITA, Marius
Gheorghe DOLIS, Minodora TUDORACHE, Ioan CUSTURA, IonelaDOBRIN ......................
CONTRIBUTIONS TO STUDY OF MULBERRY LEAF USE BY BOMBYX MORI LARVAE -
Marius Gheorghe DOLIS, Georgeta DINITA, Claudia PANZARU ................ccooocoovvoivieenereeen.

. RESEARCH ON THE IMPORTANCE OF UREA AT DAIRY COWS AND ITS DYNAMICS - Danut

Nicolae ENEA, Dorin Dinut COLCERI, Gheorghe Emil MARGINEAN, Livia VIDU ...................

. ASSESSMENT OF PLASMA BIOCHEMISTRY AND INTESTINAL MICROFLORA IN

TRANSYLVANIAN NAKED NECK BREED COMPARED WITH COMMERCIAL BREEDERS’ -
Anca GHEORGHE, Ioan CUSTURA, Nicoleta LEFTER, Lavinia IDRICEANU, Minodora
TUDORACHE, Mihaela DUMITRU, Mihaela HABEANU ..........c.ccooccoooiimmivioeeeeeeeeeeseeeseesresenan

. STUDY ON THE OFFICIAL PERFORMANCE CONTROL FOR MEAT PRODUCTION OF

ABERDEEN ANGUS CATTLE BREED IN ROMANIA - Dragos Florin MANEA, Razvan Mihail
RADU-RUSU, Marius DOLIS, Gherasim NACU, Vasile MACIUC ......................c.oiiiiienen

. BIOLOGICAL EFFICIENCY AND CHEMICAL COMPOSITION OF COW MILK FROM

‘BULGARIAN RHODOPE CATTLE’ WITH DIFFERENT GENOTYPE - Nikolay MARKOYV,
Miroslav HRISTOV, Tsvetomira BANCHEVA, Svetoslava STOYCHEVA, Tsvetelina
DIMITROVA, Lora MONDESHKA ........ccooiiiiiie et et

. MODALITIES TO REDUCE NITROGEN EMISSIONS IN SWINE FARMS: REVIEW - Gabriel

MIHAILA, Mihaela HABEANU, Livia VIDU, Monica MARIN ...........c..ccccooiiiimiiieeeeeeceeesesn

. GOAT COLOSTRUM — COMPOSITION AND IMPACT - Lora MONDESHKA, Tsvetelina

DIMITROVA, Nikolay MARKOYV, Miroslav HRISTOV, Svetoslava STOYCHEVA, Tsvetomira
BANCHEY A .o

. COMPARATIVE STUDY REGARDING THE PHENOTYPIC PERFORMANCES OF THE

ASCENDANCE AND DESCENDANCE OF DAIRY CATTLE FROM HUSBANDRY HOLDINGS
INNEAMT COUNTY - Mariana NISTOR-ANTON, Maria CIOCAN-ALUPII, Claudia PANZARU,
Vita BILKEVICH, Vasile MACIUC ..............c.ooiiiiiiiiiiiiii e

303

310

317

326

334

341

347

352

358

371

376

384

389

394

400

408



17.

18.

19.

20.

21.

22.

THE INFLUENCE OF THE ADDITION OF OIL SEEDS IN THE DAIRY COW RATION ON CO»
EMISSIONS - Dana POPA, Monica MARIN, Elena POGURSCHI, Livia VIDU, Razvan POPA,
Mihaela BALANESCU ............cooiiuiiiiiiiieeseeaseessseeeissessss st ess st st
ANIMAL WELFARE AND ITS ASSOSSIATIONS WITH FARM SIZE AND STOCKMANSHIP
CHARACTERISTICS ON EUROPEAN BREEDING-TO-FINISHING PIG FARMS - Antonia
Katharina RUCKLI, Sabine DIPPEL, Juliane HELMERICHS, Carmen HUBBARD, Camilla
MUNSTERHJELM, Herman VERMEER, Christine LEEB ..................ccccoooiiiiiiinieieeeee e,
POSSIBILITIES TO REDUCE CO; EMISSIONS BY USING ELECTRIC MOTORS WITH HIGH
ENERGY EFFICIENCY - Nicoleta-Alina UDROIU, Carmen Georgeta NICOLAE .........................
PERFORMANCE OF NATURE CHICKEN WAS GIVEN RATION CONTAINING MEAL OF
BREAD WASTE - Tuti WIDJASTUTI, Dani GARNIDA, Endang SUJANA ...........cccocooovninicnne
THE EFFECT OF DIET ON GROWTH PERFORMANCES, CARCASS AND MEAT QUALITY
CHARACTERISTICS OF LAMBS FROM TSIGAI BREED - Camelia Zoia ZAMFIR, Elena
ILISIU, Ion CHIRTES, Vasile-Cilin ILISIU, Andreea-Hortensa ANGHEL, Cristian-Vasile
ILISIU, Dorina NADOLU ........cccccomiiiiiiiinieieccieicee ettt ettt
PROTEIN METABOLISM IN EPITHELIOCYTES OF THE LARGE INTESTINE IN FETUSES OF
BLACK-SPOTTED CALVES - Vladimir ZDOROVININ, Natalia PUGACHEVA, Julia
KULIKOVA, Tatiana DOROFEEVA ... .. e

V. SESSION TECHNOLOGIES OF THE AGRO FOOD
PRODUCTS PROCESSING

UNDERSTANDING THE PERCEPTION AND BEHAVIOUR OF ROMANIAN CONSUMERS
REGARDING THE USE OF NANOTECHNOLOGY IN FOOD AND FOOD PACKAGING - Adina
Alexandra BAICU, Elisabeta Elena POPA, Mona Elena POPA ....................................
EFFICIENT VALORIZATION OF DEFATTED WHEAT GERMS IN BREAD MAKING BASED
ON DOUGH PROPERTIES AND BREAD QUALITY - Iuliana BANU, Nicoleta MATEI, Iuliana
APRODU ..ot ettt b et bt b et b et e st e st eh e bt e st bt ekt be et st e st et et st ene et ans
INFLUENCE OF INJECTION LEVEL AND QUANTITIES OF BRINE INGREDIENTS ON THE
SENSORY QUALITY OF BEEF PASTRAMI - Paul Corneliu BOISTEANU, Roxana LAZAR,
Diana Remina MANOLIU, Mihai Catilin CIOBOTARU, Marius Mihai CIOBANU .....................
PHYSICOCHEMICAL COMPOSITION AND FATTY ACIDS IN KEFIR FROM MILK OF
“BULGARIAN WHITE DAIRY” GOAT BREED AND ITS CROSSINGS - Tsvetelina
DIMITROVA, Lora MONDESHKA, Miroslav HRISTOV, Tsvetomira BANCHEVA, Nikolay
MARKOYV, Svetoslava STOYCHEVA, Silviya IVANOVA ...,
STUDY ON CONSUMER CONFIDENCE IN THE FOOD PRODUCTS LABELLING SYSTEM -
Alexandru Tachi GRAPA, Nicoleta DEFTA, 1zabela OPREA .............coocoovovioeeeeeeeeeeeeeeeeeeen
RESEARCH ON THE SAFETY AND RESILIENCE OF THE MEAT AND MEAT PRODUCTS
SECTOR IN ROMANIA - Gabriel Iuliu MALOS, Gabriela MALOS ............c..oooviiiiiininn.
THE INFLUENCE OF TEMPERATURE ON THE STABILITY OF REFERENCE MATERIALS -
Ovidiu MARCULESCU, Cristian SERBANCEA, Elena Claudia GRADEA, Augustin
SEMENESCU ..ottt ettt b et b ettt et ettt se et et eees
THE INFLUENCE OF FOOD MATRIX IN THE DEVELOPMENT OF REFERENCE MATERIALS
- Ovidiu MARCULESCU, Nastasia BELC, Roxana-Maria MARINESCU, Cristian
SERBANCEA, Augustin SEMENESCU ........ccoooiiiiiiiiieeeesee et

416

422

428

436

442

449

457

471

481

487

493

500

505



ASPECTS REGARDING THE PRODUCTION AND THE HYGIENE-SANITARY CONTROL OF
THE DORNA SWISS CHEESE - Doru NECULA, Octavia Maria TAMAS-KRUMPE, Daria
FENESAN, Diana TODORAN, Laurentiu OGNEAN ...........ccooiiiiiiieeeeeeeeeeeee

. OBTAINING AN ASSORTMENT OF FRESH CHEESE BY COAGULATION WITH LETTUCE

(LACTUCA SATIVA) EXTRACT - Sorin NITU, Mihaela GEICU-CRISTEA, Ionut RANGA,
Daniela BALAN, Florentina MATEL ........ ... e

. RESEARCH ON THE INFLUENCE OF LACTATION STAGE ON GOAT’S MILK

CHARACTERISTICS - Carmen Daniela PETCU, Gabriel GAJAILA, Oana Diana MIHAI
(OPREA), Simona CALIN (NICOLAE), Oana Mirgirita GHIMPETEANU, Iuliana
CODREANU, Emilia CIOBOTARU-PIRVU ........oocovnimirioeeeeeeeeee oo eeeeeeeeees e eeseeean

. ANTIBIOTIC RESIDUES IN MILK AND ASSESSMENT OF HUMAN HEALTH RISK IN

ROMANIA - Elena POGURSCHI, Oana Margarita GHIMPETEANU, Carmen PETCU, Tomita
DRAGOTOIU, Andreea Ioana RUSU ....... ... e

. REMARKS ON CONSUMER AWARENESS OF FOOD ADDITIVES IN CHILDREN FOOD

PRODUCTS - Paula POSAN, Laurentiu OLTEANU, Andra SULER, Lucica NISTOR, Camelia
HODOSAN, Eugenia SOVAREL ..... ... e

. THE CHARACTERISTICS OF COWSKIN GELATIN PRODUCED FROM CURING ACETIC

ACID CONCENTRATION - Meity SOMPIE, Wisje PONTO .............ccccccooiiiiiiiniiiiiiiice,

. THE ENRICHMENT OF BREAD WITH ALGAE SPECIES - Ducu-Sandu STEF, Adrian RIVIS,

Teodor Ioan TRASCA, Mircea POP, Gabriel HEGHEDUS-MINDRU, Lavinia STEF, Adela

VI. SESSION WILD LIFE MANAGEMENT, FISHERY AND AQUACULTURE

STUDY REGARDING THE EVOLUTION OF WILD BOAR IN ROMANIA - DOBROGEA AREA,
BETWEEN 2018-2021 - Teodor COCOR, MARIUS MAFTEI, Dorel DRONCA, Mirela
AHMADI, Gheorghe Emil MARGINEAN ...........co.coooiiimiiiiiiniiioeeeeeeeeeeeeeseeeseees e
COMPARATIVE STUDY ON THE GROWTH AND DEVELOPMENT OF THYME AND BASIL
HERBS IN AQUAPONIC SYSTEM AND HYDROPONIC SYSTEM - Mirela CRETU, Lorena
DEDIU, Marian-Tiberiu COADA, Cristian RIMNICEANU, Sindita PLACINTA, Maria
Desimira STROE, Ion VASILEAN ...ttt ettt et vaesaeesvaesaseesnneens
THE INFLUENCE OF THE POPULATION DENSITY ON THE DEVELOPMENT OF THE
SPECIES SANDER LUCIOPERCA (LINNAEUS, 1758) IN THE POSTEMBRYONIC PERIOD -
Gheorghe DOBROTA, Victor CRISTEA, Nicoleta-Georgeta DOBROTA, Ira-Adeline
SIMIONOV, Anca-Carmen ANGHELESCU ............oooiiiiiiiiiii e
EXPERIMENTAL RESULTS REGARDING THE GROWTH OF PIKEPERCH (SANDER
LUCIOPERCA, LINNAEUS, 1758) IN THE FIRST YEAR IN PONDS - Gheorghe DOBROTA,
Victor CRISTEA, Ira-Adeline SIMIONOYV, Nicoleta-Georgeta DOBROTA, Stefan Mihai
PE T RE A o e e
OBSERVATION ON THE FEEDING BEHAVIOR OF ORPHANED BABY RED SQUIRRELS
SCIURUS VULGARIS RAISED IN CAPTIVITY BETWEEN 3 AND 12 WEEKS - Liana Mihaela
FERICEAN, Ioan BANATEAN-DUNEA, Mihaela OSTAN, Silvia PRUNAR, Florin PRUNAR,
Ramona STEF, Olga RADA ... .o
BIODIVERSITY AND STRUCTURE OF THE HELMINTH COMMUNITIES OF CARASSIUS
GIBELIO (BLOCH, 1782) FROM THE TUNDZHA RIVER, BULGARIA - Diana KIRIN, Mariya
CHUNCHUKOVA ...ttt h sttt b et s e et se bt es e st eseneeseneas

517

525

536

542

548

554

558

567

573

581

588

595



LENGTH-WEIGHT RELATIONSHIPS AND FULTON CONDITION FACTOR (K) OF
FRESHWATER FISH SPECIES FROM THE RUSCOVA RIVER, SPAWNING GROUND OF
DANUBE SALMON - HUCHO HUCHO, LINNAEUS, 1758 (PISCES: SALMONIDAE) - Cilin
LATIU, Radu CONSTANTINESCU, Vioara MIRESAN, Alexandru-Sabin NICULA, Diana
Elena DUMITRAS, Tudor PAPUC, Paul UIUIU, Daniel COCAN ................c.coiiiiiiiiniiinnn,
RESEARCH STATE OF ALOSA IMMACULATA (BENNETT, 1835) STOCKS FROM ROMANIAN
SECTOR OF DANUBE - SHORT OVERVIEW - Cristian Mihael LEONOV, Maria Desimira
STROE, Livia VIDU, Paul TAPALOAGA, Carmen Georgeta NICOLAE ..............................
ACAROLOGICAL CHARACTERISATION (ACARI: MESOSTIGMATA) OF AN URBAN GREEN
AREA IN BUCHAREST, ROMANIA - Minodora MANU, Ciprian Constantin BIRSAN, Luiza
Silvia CHIRIAC, Marilena ONETE ... ...

. MEAT BIOCHEMICAL COMPOSITION OF SOME FISHES FROM DANUBE RIVER, ROMANIA

- Mihaela MOCANU, Lucian OPREA, Mirela CRETU, Anca-Nicoleta (SAVESCU) CORDELI,
Lorena DEDIU ... e

. LENGTH-WEIGHT RELATIONSHIPS OF THE MONKEY GOBY (NEOGOBIUS FLUVIATILIS,

PALLAS, 1814) FROM THE SOMES RIVER CATCHMENT - George-Citilin MUNTEAN, Cilin
LATIU, Paul UIUIU, Radu CONSTANTINESCU, Vioara MIRESAN, Tudor PAPUC, Daniel

. ECOLOGICAL IMPACT OF EUROPEAN BEAVER, CASTOR FIBER - Aurelia NICA, Mihai-

Stefan PETREA, Ira-Adeline SIMIONOV, Alina ANTACHE, Victor CRISTEA ......................

. MACRONUTRIENTS MODIFICATION IN THE MUSCLE OF COMMON CARP (CYPRINUS

CARPIO) DURING WINTER - Marcel Daniel POPA, Elena MOCANU, Viorica SAVIN, Floricel
DIMA, Neculai PATRICHE .................

. HEALTH PROFILE OF SOME FRESHWATER FISHES COLLECTED FROM DANUBE RIVER

SECTOR (KM 169-197) IN RELATION TO WATER QUALITY INDICATORS - Maria Desimira
STROE, Raluca Cristina GURIENCU, Liliana ATHANOSOUPOLOS, Gabriel ION, Elena
COMAN, Elena-Eugenia MOCANU .........ccooiiiiiiiiiiiiiiieiceee ettt

. DIFFERENT TYPES OF NEST BOXES USED BY LESSER KESTREL (FALCO NAUMANNI)

AFTER BEING RECOVERED AS A BREEDER IN BULGARIA - Stilyana YANEVA, Gradimir
GRADEYV, Tatyana BILEVA ...

11

607

612

619

628

634

640

648

654






GENETICS
AND
BREEDING






Scientific Papers. Series D. Animal Science. Vol. LXV, No. 1, 2022
ISSN 2285-5750; ISSN CD-ROM 2285-5769; ISSN Online 2393-2260; ISSN-L 2285-5750

STUDY OF THE GROWTH AND FATTENING ABILITIES
OF MALE LAMBS IN DIFFERENT TYPES OF BIRTH
FROM THE ILE DE FRANCE BREED

Evgeniya ACHKAKANOVA!*, Genoveva STAYKOVA?

Tnstitute of Animal Science - Kostinbrod, Spirka Pochivka, 2232, Kostinbrod,
Agricutural Academy, Sofia, Bulgaria
2Agricultural Institute - Shumen, 3 Simeon Veliki Blvd, 9700 Shumen, Agricutural Academy,
Sofia, Bulgaria

*Corresponding author: email: eachkakanova@gmail.com

Abstract

Subject of a scientific experiment were 16 male lambs of the Ille de France breed, divided into 2 groups of 8, with
different types of birth, fattened for a period of 60 days. The aim of the experiment was to study the growth and
fattening abilities of lambs with different types of birth. Live weight was recorded at birth, at 60, at 75, at 90, at 105
days and pre-slaughter live weight at 120 days. The average daily gain by groups and subperiods was calculated. The
quantities of feed consumed and the residual quantities were reported daily. The data were processed by the methods of
variation statistics with Data Analysis, EXCEL, 2016 by Microsoft. It was found that male twin lambs of the Ile de
France breed started the experiment with 12.81% lower average live weight, but in 60 days achieved 8.74%
significantly higher absolute gain of 25.312 kg, compared to the group of singles — 23.100 kg. The twins achieved a
7.42% higher average daily gain of 0.445 g compared to singles for the entire experimental period. The twin lambs
achieved 1 kg increase with lower consumption, respectively by 5.57% of dry matter, 6.36% of energy and crude
protein by 7.18% of the group of singles, which shows better feed utilization and the indication of compensatory growth in
lambs born as twins.

Key words: average daily gain; live weight, sheep breed Ile de France; type of birth.

INTRODUCTION (Laleva et al., 2006; Popova et al., 2019;
Bianchi, G. et al. 2003). Laleva et al. (2021)
The French meat breed Ile de France has valua- conducted studies to establish the genetic

ble characteristics - high intensity of growth at  parameters of selection traits.

an early age, excellent carcass conformation The intensity of growth of the Ile de France
and taste of meat, polyestrous, high fertility and  offspring and the ability to achieve high gain at
high milk yield in the first period of lactation. an early age are important for the economic
These qualities make it increasingly popular  results of rearing this breed.

and widespread throughout the world and in  The main revenues in meat breeds come from
our country. the sale of lambs for meat and breeding animals
The phenotypic manifestation of the genetic ~ with high genetic potential according to the
potential of the breed in our conditions have  main selection traits. The selection limits for
been studied after the first import in 1968 to  the Ile de France breed in Bulgaria were
2005 by Bulgarian authors (Dimitrov, 1978; described by Dimitrov et al. (2016).

Dimitrov et al., 1982; Dimitrov et al., 1987, Assessment of the main productive traits of
Tyankov et al., 2000; Slavov et al., 2004; sheep of the Ile de France breed in Bulgaria and
Raycheva et al., 2005, etc.). the effect of various sources of influence on

To establish the level of selection traits of the live weight and daily gain were made by
breed, experiments and comparative analyzes  Achkakanova et al. (2019), and the fattening
with other meat breeds were conducted by  and slaughter qualities of lambs in our country
scientists in our country and abroad with  and abroad were studied by a number of
different ages and with different types of birth
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authors (Ivanova, 2021; Raicheva et al., 2010;
Moreno et al., 2010, etc.).

The aim of the present study was to investigate
the growth abilities and fattening qualities of
male lambs of the Ile de France breed in
different types of birth.

MATERIALS AND METHODS

The scientific experiment was conducted in a
livestock farm under real production condi-
tions, to monitor the weight development of
lambs of the Ile de France breed at different
types of birth.

The practical part of the study was conducted
in 2021 on a farm under the selective control of
the breeding organization "Association for
breeding the Ile de France breed in Bulgaria"
(ABIDFBB) in the Dobrudja region. A total of
16 male lambs at 2 months were included in the
experiment for a period of 60 days.

For this purpose, 2 groups of 8 male lambs
were formed, equal in type of birth (singles,
twins), age and live weight. The live weight
trait was registered at birth, in the formation of
groups at 60 days, at 75 days, at 90 days, at 105
days and pre-slaughter live weight at 120 days.
Live weight was monitored in the morning
before meals.

A total of 96 individual measurements of live
weight of lambs were made, based on which
the average daily gain by periods in different
types of birth was calculated.

The animals have constant access to drinking
water and salt for licking. The quantities of
feed and residues were recorded daily from the
start of the experiment until the end.

The concentrate mixture contained the
following components in optimal proportions:
corn, barley, oats, sunflower and soybean meal,
alfalfa flour, corn germ, wheat bran, vitamin-
mineral premix, calcium carbonate and sodium
chloride. The average daily consumption of
feed by types and groups is given in Table 1.

Table 1. Average daily feed consumption

Ingredients, kg 1sSti§gl)élsp: Zn% V%;gls'lp:
Alfalfa hay 0.467 0.504
Concentrate mixture 0.739 0.725
Straw 0.060 0.063
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Data on the chemical composition and
nutritional value of the used feed are shown in
Table 2.

The primary information was processed by the
methods of variation statistics using Data
Analysis, EXCEL, 2016 of Microsoft. The
significance of the differences between the
studied groups was established by the t-test of
Student.

Table 2. Chemical composition and feeding
value of feeds

Forages
Items Concentrate Alfalfa
. Straw
mixture hay
Dry matter, % 89.22 85 90.2
% of the DM
Crude protein 18.38 133 5.7
Crude fibers 5.66 17.5 2243
Crude fats 243 1.85 1.11
NFE 56.54 40.2 38.03
Ash 6.47 7.5 8.87
Ca 0.76 1.7 14
P 0.7 0.9 0.32
1 kg DM contain:
ME, MJ 12.11 8.35 6.05
CP, g 181.1 79.71 29.3
FUG 1.24 0.74 0.45

RESULTS AND DISCUSSIONS

The data in Table 3 show that the group of
twins started with 12.81% lower average live
weight (P <0.05) compared to singles. The
same trend was maintained in the next live
weight controls, as the differences in the mean
values by groups move in a downward
direction.

On the 15th day after starting the experiment,
singles outperformed twins by 7.89%, on the
30th by 7.28%, on the 45th by only 2.79% and
on the 60th by 3.11%. We observed a tendency
for a compensatory effect, in which the group
of twin lambs gradually narrows the differences
in the average weight by reporting periods
(subperiods) and shows a faster growth rate
than the single ones. This trend was confirmed
by the results for the realized absolute gain for
the whole experimental period, which was on
average 25.312 kg for twins and 23.100 kg for
single lambs (P <0.05). The group of twins
gave a significantly higher increase in kg by
8.74% for a fattening period of 60 days.



Breeders of the Ile de France breed in our
country present similar data from live weight
controls. The annual edition of the Institut de
I'Elevage (IDELE), INRAe, Races de France,
(2020) reports close to our results for the
weight of male lambs with different types of
birth at 70 days, respectively 30.5 kg for those
born as singles and slightly lower - 25 kg for
those born as twins. Dimitrov et al. (1982) and
Ivanova et al. (2017) reported lower average
weights at weaning at 70 days.

The results of Laleva et al. (2006) and
Raycheva et al. (2005) are similar to ours, who
found a lower average live weight at 70 days
(20.750 kg) compared to our results. Dimitrov
(1978) and Achkakanova et al. (2020)
established values close to ours for the studied
trait in lambs with different types of birth, and
Achkakanova and Staykova (2019) reported
observations and established average results for
the live weight trait at 70 days - 23.736 kg with
1115 female lambs Ile de France.

Table 3. Live weight, kg

Items I* group: Singles, n=8 11" group: Twins, n=8

X Sx CV % X Sx CV %
Live weight on admission, kg 30.263 1 1.188 11.1 26.388 1 1.074 11.52
First period - 15" day, kg 36.9 1.266 9.7 33.988 1.453 12.09
Second period - 30" day, kg 42.038 1.107 7.45 38.975 1.678 12.18
Third period - 45" day, kg 47.138 1.354 8.13 45.825 1.75 10.8
Live weight on the 60" day, kg 53.363 1.231 6.52 51.7 1.73 9.47
Total gain for the whole period, kg 23.100 m 0.629 7.71 25312 m 1.17 13.1

Significance of differences within rows — when symbols identical: A to Z - P<0.001; a to k - P<0.01; 1to z - P<0.05

The results in Table 4 are similar, where the
data show a higher average daily gain by
periods for lambs born as twins, except for the
second reporting period (15-30 days), where the
values are very close and without statistical
significance.

The animals from the second group had a more
significant advantage during the period 30-45
days, when they gave 25.46% higher average
daily gain than the singles (P <0.01). The
logical explanation for these results is related to
the fact that the Ile de France breed is
characterized by a significant reduction in the
amount of mother's milk during this period and
the offspring begins to rely more on feed
consumption to achieve gain. With this
adaptation, the twins are likely to be able to
show their compensatory growth abilities. The
variation is more significant in the group of
singles, where it reached 28% in the second
subperiod. The group of twins realized 7.42%
higher average daily gain in total for the whole
period of the experiment (P <0.05).

The annual edition of the Institut de I’Elevage
(IDELE), INRAe, Races de France, (2020)
reported lower than ours for the first control
period, in terms of the average daily gain for
single lambs - 0.333 kg. No results have been

reported for lambs born as twins. Achkakanova
and Staykova (2021) reported confirmed results
for an average daily gain of male lambs from
30 to 70 days - 0.387 kg. Dimitrov, (1988)
publicshed data on high intensity of 366-407 g
average daily gain in individual fattening from
30 to 90 days of male lambs Ile de France in
Bulgaria.

Studying the weight development of offspring
of both sexes born in Bulgaria by mothers of
French and Bulgarian reproduction, Dimitrov
(1978) gives data on lower average daily gain
of lambs Ile de France at 70 days (0.279 kg for
male lambs and 0.251 kg for female lambs).
Dimitrov et al. (1987) published values for the
trait from 30 days to 70 days - 0.313 kg.
Ivanova and Raicheva (2017) published data on
the average daily gain of male lambs Ile de
France with different lineage from 0.240 kg to
0.261 kg, noting that singles gained more up
until the 30 days, and twins increased the
intensity of growth after the 30" day until the
70th day.

The results obtained for average daily gain
confirmed the good adaptation of the breed and
the ability to realize its potential for high
intensity of growth at an early age.
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Table 4. Average daily gain, kg

Items I group: Singles, n=8 11" group: Twins, n =8
X Sx CV % X Sx CV %
Gain start - 15" day 0.443 0.041 26.26 0.507 0.046 25.88
Gain - 15" - 30" day 0.367 0.036 28.05 0.356 0.028 22.62
Gain 30" - 45 day 0.319a 0.024 21.48 0.428 a 0.027 17.91
Gain 45" - 60" day 0.508 0.03 16.85 0.514 0.023 12.83
Average daily gain for the whole period 04121 0.01 7.19 0.4451 0.2 12.54

Significance of differences within rows — when symbols identical: A to Z - P<0.001; a to k - P<0.01; 1to z - P<0.05

The results in Table 5 show that the group of
twins achieved 1.94%, 1.12% and 0.26%
higher intake of dry matter, metabolic energy
and crude protein, respectively. Ivanova (2020)
reported higher than our values for the
indicators - respectively 1.349 kg DM, 12.69
MJ ME and 166.25 g. CP, in an experiment to
test the effect of a supplement in the ration of
female Ile de France lambs in a control group.
Regarding the utilization of the feed, the lambs
born as twins managed to create 1 kg gain at
the expense of less accepted nutrients and
energy by 5.57% for the dry matter, 6.36% for
the energy and 7.18% for the crude protein
from the consumed feed.

Table 5. Intake of dry matter, energy
and protein per day and utilization

Items I* group | 11" group
Singles, Twins,
n=28 n=3§
Dry matter intake - total, kg 1.11 1.132
Energy intake - total ME, MJ 11.62 11.752
Protein intake - CP, g 152.566 152.956
Dry matter per | kg gain, kg 2.694 2.544
Energy per 1 kg gain, ME, MJ 28.204 26.409
Crude protein per 1 kg gain, g 370.306 343.721

CONCLUSIONS

Male twin lambs from the Ile de France breed
started the experiment with 12.81% lower
average live weight but in 60 days realized
8.74% significantly higher absolute gain of
25.312 kg compared to the group of singles -
23.100 kg.

The twins achieved a 7.42% higher average
daily gain of 0.445 g compared to singles -
0.412 g in total for the entire experimental
period.

The twin lambs achieved 1 kg increase with
lower consumption, respectively by 5.57% of
dry matter, 6.36% of energy and crude protein
by 7.18% of the group of singles, which shows

better utilization of feed and the indication of
compensatory growth in lambs born as twins.
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Abstract

The aim of this research was to identify the impact of hypodynamics on the particularities of the interior of Karakul sheep,
raised in different conditions of maintenance. The research was conducted on three similar batches of Karakul sheep,
150 heads in each batch. They were raised in different conditions, from the age of 3 months to 32 months. During the
winter (December-March), the sheep from all batches were traditionally kept in stables in paddocks and fed with a mixture
of chopped fodder, according to the zootechnical norms. During the summer (April-November), the sheep from Batch I
(control) were kept grazing with daily movement at a distance of up to 10-15 km. The experimental Batch II sheep were
maintained in the summer at the stable with daily active walking at a distance of 2-3 km. The sheep from Batch III were
maintained throughout the experiment, at the stable under hypodynamic conditions. Sheep from batches II and III during
the summer were fed green mangers, according to the zootechnical norms. It was found that in sheep in Batches Il and
11, the degree of oxygen saturation of arterial blood was significantly lower, compared to that of sheep in Batch I, by 7.4
and 2.8% (ta= 5, 81 and 2.89; P <0.001 and P <0.01). At the same time, in sheep in Batches III and II, the degree of
oxygen saturation of venous blood was significantly higher, compared to that of sheep in control Batch I, with 64.6 and
29.2% (tg = 5.52 and 2.35; P <0.001 and P <0.05). In Batches III and Il sheep, the level of oxygen utilization by body
tissues was significantly lower compared to that of Batch I sheep, respectively by 40.1 and 17.4% (ta = 7.43 and 3.06; P
<0.001 and P <0.01). Sheep in Batch III significantly outnumbered their contemporaries in Batch I by 1.04 kg or 41.1%
(ta=9.15; P <0.001) of gross internal fat deposited in the body after slaughter, by 1.80 kg or 7.5% (ta = 2.61; P <0.05),
after cutting yield, by 3.17 or 6.6% (ta = 2.82; P <0.05) and after mass of the omasum, with 28 g or 29.2% (t4 = 5.65; P
<0.01). At the same time, the sheep from Batches II and IIl, yielded significantly to the contemporaries from Batch I,
after the development of internal organs, such as: liver, heart, lungs, kidneys, stomach, rumen, abomination and small
intestine, by 14.4-37.9% (P <0.05 - 0.01). In the Batch IlI sheep, there was an obvious tendency to decrease, compared
to the control Batch, the quality of the furskins, expressed by the weight of the furskins of Sort I, by 12.9% (ta = 1.88;
P <0.1).

Key words: blood, furskin Karakul, hypodynamics, internal organs, oxygen, sheep.

INTRODUCTION Thus, according to information from France (Le

Hen, 1983), an analysis was made of 500 house-
In the Republic of Moldova, sheep of all races, holds in which four systems of maintenance and
including the Karakul race, are traditionally rearing of young sheep were practiced: 1 -
maintained in the winter (December - March) - grazing; 2 - grazing with the mothers and final
in the stable, and in the summer (April - fattening at the stable; 3 - increase in stabling
November) - in the pasture. during lactation and subsequent fattening during

At the same time, in connection with the grazing; 4 - at the stable. It was found that the
intensification of agriculture, the widening of  highest production yield was obtained by the
arable land and the reduction of natural pastures, rational combination of maintenance of the
some farm managers are addressing the problem sheep during the period of lactation at the stable
of maintenance sheep in paddy fields and with that of grazing at fattening.

feeding them in mangers with mixtures of  Weis Kassel (1983), in the FRG, performed
shredded fodder - summer. experiments on two batches of sheep
Stable sheep maintenance system is well known maintenance on meadows grown in plots (with
in developed countries for the intensive rearing additional feeding of concentrates) and in the
of young sheep for fattening the meat. stable. For weaning, 123 and 137 lambs were
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raised for every 100 sheeps. The cost of feed for
the production of 1 kg of meat amounted to 1.94
and 1.77 marks, respectively.

Such experiences of raising young sheep in
various conditions of maintenance both year-
round at the stable and mixed - during the winter
at the stable, and in the summer at grazing, were
also carried out by Oxwuros et al (1982),
AnekcueB (1982), KonypbaeB (1982). They
concluded that sheep raised both year-round and
mixed (stable in winter and grazing in summer),
with good nutrition, achieve a fairly good
development, without essential differences in
productive performance and development of
internal organs.

At the same time, information on special
experiences of maintenance of Karakul sheep all
year round in stable conditions for a long period
of several years is not known in the profile
literature. However, taking into account the fact
that classical researchers in the Karakul race
(BanoB, 1964; Komeo#, 1975; JIbsSukoB,
1980; ABepbsiHoB et al, 1968; Tafta et al, 1997)
states that the conditions of maintenance and
nutrition can influence the quality of the
furskins obtained from newborn lambs, then the
issue addressed requires further study.

We believe that one of the main factors that can
influence the organism of sheep in stable
conditions is hypodynamics, expressed by
limiting physical movement in the paddock. We
assume that the presence of sheep in the
conditions of hypodynamics at the stable can
have an impact on physiological processes, the
development of internal tissues and organs. So,
it is about some changes or adaptations of the

inner particularities, of the organism
metabolism, such as the catabolic and anabolic
processes.

Some researchers (Onmaz et al., 2009; Celi,
2010; Varghese et al., 2017; Izer et al., 2020)
state that the catabolic and anabolic processes of
metabolism in the organism can be monitored
by the level of saturation with oxygen from the
arterial blood compared to the venous one.
Genes (2021) states that lack of exercise
(hypodynamics) causes a lack of sufficient
oxygen in the blood, which can be transported
to the cells of tissues and organs, which leads to
decreased immunity of the organism and
decreased resistance to various weather
conditions.
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Jordan M.J. (2020) considers that sheep grazing
improves their enzymatic antioxidant defense
during the stressful period of lamb weaning and
also the antioxidant status of sheep plasma in
both physiological stages: lactation and after
weaning the lamb.

According to Hohimer et al (1984), the oxygen
content in the arterial blood in goats, after
running in a special trainer, increases, compared
to the state of rest, by 12.8 - 14.6%. At the same
time, there is a certain increase in the
hemoglobin content in the blood from 9.7 to
10.7%.

In the research of Lotgering et al. (1983), it
found that, after physical load (running), oxygen
consumption in sheep increased from 5.8 to 32.1
ml/min/kg, while increasing the value of the
difference in oxygen content in the arterial
blood and venous from 3.9 to 8.0 ml/L, and the
oxygen content in the venous blood suddenly
decreased from 70 to 26%.

®dazynp3saoB (1979), in repeated experiments,
showed that the long-term stabilization of fine
wool sheep leads to their overweight fattening
and impaired reproductive rates.

Considering that special research on the long-
term growth of Karakul sheep in hypodynamic
(in stable) conditions for several years is
missing in the profile literature, it is particularly
relevant to elucidate the influence of this
maintenance system on the organism of sheep.
In this context, the aim of this scientific paper
was to identify the impact of hypodynamics on
the particularities of the interior of Karakul
sheep, raised in different conditions of
maintenance.

MATERIALS AND METHODS

The research was conducted on three similar
batches of Karakul sheep, 150 heads in each
batch. They were raised in different conditions,
from the age of 3 months to 32 months.

During the winter (December - March), sheep
from all batches were traditionally maintenance
in stables in paddocks and fed with a mixture of
shredded fodder (hay, hay, silage, straw) and 0.3
kg of granulated concentrate (whole grain
plant), distributed in mangers, according to the
zootechnical norms.

During the summer (April-November), the
sheep from Batch I, which served as a witness,



were maintenance grazing with daily commute
(round trip) at a distance of up to 10-15 km.
The experimental Batch II sheep were
maintenance in the summer at the stable with
daily active walking (active walking) at a
distance of 2-3 km.

The sheep from Batch III, during the whole
period of the experiment, were maintained and
permanently raised at the paddock in conditions
of hypodynamics.

Sheep from batches II and IIT during the summer
were fed on mangers with green mass of mown
fodder plants (mixture of grasses and legumes,
peas + oats, ryegrass, alfalfa, asparagus, etc.),
according to the zootechnical norms.

In order to elucidate the particularities of the
development of the interior in sheep, the
following were researched:

* the degree of oxygen saturation of arterial and
venous blood, as well as the level of oxygen
utilization by organism tissues;

* the degree of development of some internal
organs of the sheep;

* the quality of Karakul furskins obtained from
newborn lambs.

The degree of oxygen saturation of the blood
was determined by the cuvette method on the
combined Oxyhemometer model 057. To
determine the level of oxygen consumption by
the organism tissues, at the age of 32 months,
arterial blood samples were taken and venous
from 20 representative sheep from each of the 3
experimental batches.

Arterial blood samples were taken in a syringe
coupled with a rubber hose with a puncture
needle from the abdominal aorta, by inserting it
into the last intervertebra to the lower level of
the spinal cord, at an angle of 45°, according to
the method of Boponusn (2015).

Venous blood samples were taken from the
jugular vein by the traditional method. The
collected blood was immediately placed under
vaseline oil to prevent it from coming into
contact with atmospheric oxygen.

Prior to the determination of oxygen saturation,
the blood under the oil was previously diluted 1
to 1 in a special solution of 0.3 g of sodium
salicylate (C7HsO3Na) and 2.0 g of sodium
chloride (NaCl) to 100 ml of distilled water. The
blood sample was placed in the cuvette and
placed in the device. The device's oxygen
saturation read on the screen. The difference
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between the degrees of oxygen saturation of
arterial and venous blood was the level of
oxygen utilization by the organism tissues.

In order to research the development of the
internal organs and the particularities of the
deposition of the raw internal fat, at the age of
32 months, the control slaughter of 3 repre-
sentative sheep from each of the three experi-
mental batches was performed. In slaughtered
sheep were studied: carcass mass, raw internal
fat, slaughter yield, mass of internal organs
(liver, heart, lungs, kidneys, stomach, rumen,
omasum, abomasum and small intestine).

The qualities of the furskins were assessed
according to the methods of the Union Institute
for Scientific Research for Karakulture
(Ibsiuxos et al., 1963), as well as according to
the provisions of 'OCT (1984) in force for
purrace Karakul furskins.

The data obtained as a result of the research
were statistically processed with the help of the
computer software "STATISTICS - 12" and
their certainty was assessed, according to the
biometric variational statistics, according to the
methods of [Tnoxuuckwuii (1989).

RESULTS AND DISCUSSIONS

It is known that the main function of the
respiratory system is to remove carbon dioxide
(CO2) from the systemic venous blood that
reaches the lungs and to add oxygen (O») to the
arterial blood. Gaseous exchange in the
respiratory system refers to the diffusion of
oxygen and carbon dioxide into the lungs and
peripheral tissues. Thus, in the arterial and
venous blood is found oxygen and carbon
dioxide, the amount of which varies depending
on the physiological state of the animal (Chiutu,
2012).

Paymen6ax (1976) shows that the general level
of oxidative processes in the organism depends
on the percentage of oxygen utilization in the
inspired air. In this way, the animals have a
certain reaction to adapt to changing environ-
mental conditions.

The results of our research have shown that
sheep maintenance conditions have significantly
influenced the physiological processes of
metabolism in the organism, in particular, the
function of blood respiration, confirmed by the
variability in the degree of oxygen saturation of



arterial and venous blood, and the level of use of
oxygen by the tissues of the organism (Table 1).

Table 1. Degree of oxygen saturation of
arterial and venous blood in experimental sheep

The difference
Batch |N| M+m, % Cogi“cf‘: oy
d | %
Arterial blood
BatchI |20 | 97.02+0.44 - - -
Batch II [ 20| 94.30+0.83 | -2.72 | 2.8 | 2.89+«
Batch 111 | 20| 89.87+1.15 | -7.15 | 7.4 |581™
Venous blood
BatchI [20]| 30.35+3.14 - - -
BatchIT | 20| 39.22+£2.09 | +8.87 | 29.2 | 2.35"
Batch IIT | 20 | 49.95+1.66 |+19.60| 64.6 | 5.52""
Arterio-venous difference
BatchI | 20| 66.67 +3.16 - - -
BatchII [ 20| 55.07+2.08 | -11.60 | 17.4 | 3.06"
Batch IT1 | 20 | 39.92+1.72 | -26.75 | 40.1 | 7.43™"
Remark: * P < 0,05, ** P<0,01; *** P <0,001.

It was found that the degree of oxygen saturation
of the arterial blood varied on average from
89.87% in sheep in Batch 111 to 97.02% in sheep
in Batch 1. The arterial blood of the sheep from
Batch I, which were traditionally maintained
during the summer (April-November) when
grazing at a distance of 10-15 km, was more
saturated with oxygen, compared to the blood of
sheep from batches II and III, which were
maintained during this period at the stable,
respectively, with 2.72 and 7.15 units or 2.8 and
7.4% (ta=2.89 and 5.81; P <0.01 and P <0.001).
The level of residual oxygen in venous blood
varied on average from 30.35% in Batch I sheep
to 49.95% in Batch III sheep. It was found that
the level of residual oxygen in the venous blood
of the sheep in Batch I, which were traditionally
maintained during the summer grazing at an
essential distance, was, on the contrary, lower
compared to the blood of the sheep in the
batches II and III, which were maintained during
this period at the stable, respectively, with 8.87
and 19.6 units or 29.2 and 64.6% (ta = 2.35 and
5.52; P <0.05 and P <0.001).

The arterio-venous difference in the degree of
oxygen saturation of the blood varied on
average from 39.92% in sheep in Batch III, to
66.67% in sheep in Batch L.

Judging by the arterio-venous difference in
blood saturation with oxygen, it was found that
the level of oxygen utilization by the organism
tissues in Batch 1 sheep, which were
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traditionally maintained, during the summer
grazed at an essential distance, was higher than
that of the sheep in batches II and III, which
were maintained during this period at the stable,
respectively, by 11.60 and 26.75 units or 17.4
and 40.1% (ta = 3.06 and 7.43; P <0.01 and P
<0.001).

The results obtained by us regarding the degree
of oxygen saturation of arterial and venous
blood, as well as the level of oxygen utilization
by the organism tissues, are consistent with the
conclusions drawn by Cumopos (1975),
Paymen6ax (1976), Lotgering et al. (1983),
Hohimer et al. (1984).

These data allow us to consider that, as a result
of active walks, the organism of sheep main-
tained for grazing adapts to certain conditions of
physical activity and produces a significant
increase in oxygen consumption. The degree of
dissociation of oxygen and its diffusion into
tissue cells occurs at a faster rate. Oxygen is
used more intensively for metabolic processes.
Therefore, the catabolic processes of meta-
bolism prevail in the organism of these sheep.
At the same time, the conditions of
hypodynamics, in which the sheep from batches
IT and III were maintained, caused a decrease in
the oxygen saturation of the arterial blood and
the rate of its use by the organism tissues. The
degree of dissociation of oxygen and its
diffusion into tissue cells occurs at a slower rate.
Anabolic processes of metabolism prevail in the
organism of sheep maintained in stable
conditions under hypodynamics.

Some researchers also tell us about the influence
of sheep maintenance systems on some interior
features.

According to SAmynun et al. (1980), sheep
increased in stable conditions, exceeded their
contemporaries increased in grazing, by carcass
mass by 37.8-44.4%, lean meat mass by 52.7 -
61.6% and slaughter yield by 6.2-8.6%.

In the experiments of Cynranos (1979), young
ewes bred at stable had advantages, compared to
those bred at grazing, at the index of carcass
mass, by 43.0 - 81.4%, at the cutting yield, by
4.8-12.2% and the yield of lean meat, with 3.2-
7.9%.

Our data, obtained as a result of the control
slaughter of the representative sheep from the
researched batches, showed that the conditions
of physical activity at grazing and



hypodynamics at stables had a different
influence on the development of their internal
tissues and organs (Table 2).

Table 2. Level of slaughterhouse and development
indices of internal organs of sheep of 32 months

The difference
compared to

Batches | N M+m Batch I tq

d | %
Housing mass, kg

BatchI | 3 | 21.60+0.49 - - -
BatchIl | 3 | 22.23+0.23 |+0.63| 2.9 1.16
Batch IIT | 3 2237+038 |+0.77| 3.6 1.24

Raw internal fat, kg

Batchl | 3 2.53+0.10 - - -
BatchII | 3 3.33+£0.57 | +0.80| 31.6 1.39
Batch III | 3 3.57+£0.04 | +1.04]| 41.1 | 9.15™

Cutting mass, kg

Batchl | 3 | 24.13+£0.57 - - -
Batch Il | 3 25.57+0.76 | +1.44| 6.0 1.51
BatchIIl | 3 | 2593+0.39 |+1.80] 7.5 2.61°

Cutting yield, %

Batchl | 3 | 48.23+1.05 - - -
BatchIl | 3 | 50.83+1.31 |+2.60| 5.4 1.55
BatchIIl | 3 | 51.40+040 |+3.17] 6.6 2.82°

Liver, g

Batchl | 3 724 +25 - - -
Batch Il | 3 539+10 -185 | 25.6 | 6.837
Batch IIT | 3 594 +19 -130 | 18.0 | 4.117

Heart, g

Batchl | 3 160 +5.4 - - -
Batch Il | 3 134+1.7 26 | 163 | 4.67"
Batch III | 3 137+£5.4 23 | 144 | 3.01°

Lungs,

Batchl | 3 629 + 30 - - -
Batch Il | 3 514£21 -115 | 183 | 3.10°
Batch III | 3 488 +£36 -141 | 22.4 | 298"

Kidneys, g

Batchl | 3 117.6 £3.3 - - -
Batch Il | 3 933+74 243 | 20.7 | 2.99"
Batch III | 3 98.6 2.6 -19.0 | 162 | 4.45™

Stomach, kg

Batchl | 3 1.49 +£0.02 - - -
BatchII | 3 1.18£0.05 | -0.31 | 20.8 | 552"
Batch III | 3 1.25+0.03 -0.24 | 16.1 | 6.15™

Rumen g

BatchI | 3 983 +£24 - - -
Batch Il | 3 752 +51 -231 | 23.5 | 4.08
Batch III | 3 785+ 18 -198 | 20.1 | 6.60

Omasum, g

BatchI | 3 96 +3 - - -
BatchII | 3 115+4 +19 | 19.8 | 3.89"
Batch III | 3 124+4 +28 | 29.2 | 5.657

Abomasum, g

BatchI | 3 244 +£27 - - -
Batch Il | 3 183+£18 -61 | 25.0 1.83
Batch III | 3 196 £ 18 -48 | 19.7 1.47

Small intestine, kg

BatchI | 3 1.03+0.13 - - -
Batch Il | 3 0.65+£0.04 |-0.38 | 36.9 | 2.70"
Batch III | 3 0.64 +0.03 -0.39 | 37.9 | 2.86"
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It has been found that the maintenance of sheep
in Batch III in the stable under hypodynamic
conditions, without active exercise for a long
period (from birth to 32 months), leads to
excessive development of tissues, slaughter
indices and parts of the stomach, and, at the
same time, to the decrease of the level of
development of some internal organs.

Thus, the sheep in Batch III, which were
permanently maintenance in the stable under
hypodynamic conditions, significantly
outperformed their contemporaries in Batch I
(control), which were maintenance in the winter
during the stable and during the summer - during
grazing. after the amount of crude internal fat by
1.04 kg or 41.1% (ta = 9.15; P <0.001), after
cutting mass by 1.80 kg or 7.5% (ta = 2.61; P
<0.05), after cutting yield, by 3.17 or 6.6% (ta =
2.82; P <0.05) and mass of omasum, by 28 g or
29.2% (ta = 5.65; P <0.01).

In the Batch II sheep, which were maintenance
for the whole period also in the stable, especially
since, in the summer, they had an active daily
walk at a distance of 2-3 km without grazing,
only a trend was observed. weaker than the
contemporaries in Batch I, according to the
amount of raw internal fat, mass and yield at
cutting.

Sheep from the experimental Batch II
significantly exceeded their contemporaries
from the control Batch I after the omasum meal,
by 19g or 19.8% (ta = 3.89; P <0.05).

At the same time, the sheep from groups II and
ITI, which were maintenance in the stable under
hypodynamic conditions, yielded significantly
to the contemporaries from the control group,
which were kept during the summer grazing,
after the development of the liver, respectively,
with 185 gand 130 g or 25 g, 6 and 18.0% (ta =
6.83 and 4.11; P <0.01), after heart
development, with 26 and 23 g or 16.3 and
14.4% (ta=4.67 and 3.01; P <0.01 and P <0.05),
after lung development, with 115 and 141 g or
18.3 and 22.4% (ta = 3, 10 and 2.98; P <0.05),
after kidney development, with 24.3 and 19.0 g
or 20.7 and 16.2% (tqd = 2.99 and 4.45; P <0.05
and P <0.01), after stomach development, with
0.31 and 0.24 kg or 20.8 and 16.1% (ta = 5.52
and 6.15; P <0.01), after development rumen,
with 231 and 198 g or 23.5 and 20.1% (ta = 4.08
and 6.60; P <0.05 and P <0.01) and small
intestine, with 0.38 and 0.39 kg or 36.9 and



37.9%, also having a lower tendency to develop
abomasum.

In the context of the above findings, it is
particularly important for the Karakul race to
elucidate the impact of the maintenance system
in the conditions of hypodynamics on the
furskin qualities of newborn lambs.

The results of the research showed that the
essential differences between the furskin quali-
ties of the lambs of the newborn lambs of the
sheep in the control batch, maintenance during
the summer grazing and the lambs born of the
sheep of the Batch II, maintenance during the
summer period in the stable with walking active,
practically, does not to ascertain (Table 3).

Table 3. Furskin qualities obtained from lambs
newborns in the experimental batches

The difference
compared to
Batches N M+tm Batch I tq
d [ %
Furskin share of Sort I, %
BatchI | 80 88.7+3.6 - - -
Batch II | 76 85.5+4.1 -3.2 3.6 0.59
Batch IIT | 75 77.3+49 -114 | 129 1.88
Furskin share valuable jacket group, %
Batchl | 80 62.5+54 - - -
Batch II | 76 61.8+5.6 -0.7 1.1 0.09
Batch Il | 75 52.0+5.8 -10.5 | 16.8 1.25
Furskin share of Sort II, %
BatchI | 80 11.3+3.6 - - -
Batch II | 76 10.5+3.5 -0.8 7.1 0.16
Batch IIT | 75 16.0+43 +4.7 | 41.6 | 0.84

At the same time, there was an obvious trend of
decreasing the share of Sort I furskins in the
furskins of newborn lambs from ewes in Batch
III, which were permanently maintained at the
stable until the age of 32 months, compared to
the furskins of new-born lambs from ewes of the
control batch, which were maintained during the
summer grazing, with 12.9% (ta=1.88; P <0.1).
There is also a weaker trend of decreasing the
share of valuable furskins in the Jacket Group
and increasing the share of less valuable
furskins from Sort II, obtained from the lambs
from Batch III, whose mothers were
permanently maintained at the stable.

Generalizing the results of the research, we can
conclude that the more intensive use of oxygen
by the tissues of the organism of sheep
maintenance grazing results in a higher level of
catabolic processes, which contributed to the
greater development of internal organs and, at
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the same time, decreased deposition in the
organism of raw internal fat. At the same time,
the hypodynamics in the conditions of sheep
maintenance at the stable, leads to a decrease in
the level of oxygen utilization by the organism
tissues, to the weaker development of some
internal organs and, at the same time, to the
accentuation of the process of deposition of raw
internal fat.

Therefore, the maintenance conditions of the
sheep (at the stable or grazing) cause a clear
influence on the interior of the organism as a
whole, including certain organs and tissues in
particular.

CONCLUSIONS

The degree of oxygen saturation of the arterial
blood in Batch III sheep, permanently
maintained at the stable under hypodynamic
conditions, as well as in Batch II sheep,
maintained at the stable with daily active
walking during the summer, was significantly
lower compared with that of the control sheep in
the first batch, maintained during the summer
grazing period, by 7.4 and 2.8%, respectively (t4
=5.81 and 2.89; P <0.001 and P <0.01).

At the same time, the degree of oxygen
saturation of the venous blood in the sheep in
Batch III, permanently maintained at the stable
in hypodynamic conditions, as well as in the
sheep in Batch II, maintained in the stable with
daily active walking during the summer, on the
contrary, was significant. higher compared to
the control sheep in the first batch, maintained
during the summer grazing, respectively, by
64.6 and 29.2% (ta = 5.52 and 2.35; P <0.001
and P <0.05).

The level of oxygen utilization by the tissues of
the organism, defined by the arterio-venous
difference in the degree of oxygen saturation of
the blood in Batch III sheep, permanently
maintained at the stable under hypodynamic
conditions, as well as in the Batch II sheep,
maintained at the stable with daily active
walking during the summer, was significantly
lower than that of the sheep in the control Batch
I, maintained during the summer grazing,
respectively, by 40.1 and 17.4% (ta = 7.43 and
3.06; P <0.001 and P <0.01).

Sheep in Batch III, which were permanently
maintained at the stable under hypodynamic



conditions, significantly outperformed their
contemporaries in Batch I (control), which were
maintained during the summer grazing,
according to the amount of crude internal fat, by
1.04 kg or 41.1% (ta = 9.15; P <0.001), after
cutting mass, by 1.80 kg or 7.5% (ta = 2.61; P
<0.05), after yield at cut, by 3.17 or 6.6% (ta =
2.82; P <0.05) and omasum mass, by 28 g or
29.2% (ta = 5.65; P <0.01).

At the same time, the sheep from batches II and
II, which were kept in the stable under
hypodynamic conditions, yielded significantly
to the contemporaries from the control group,
which were maintained during the summer
grazing, after the development of a series of
internal organs, such as: liver, heart, lungs,
kidneys, stomach, rumen, abomasum and small
intestine, with 14.4 - 37.9% (P <0.05 - 0.01).

In Batch IIT sheep, which were permanently
maintained at the stable under hypodynamic
conditions, there was an obvious tendency to
decrease the quality of the furskins obtained
from newborn lambs, expressed by the share of
the furskins of Sort I, compared to the furskins
from Batch control, obtained from lambs
maintained in summer grazing, by 12.9% (tq =
1.88; P <0.1).
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Abstract

The aim of this scientific paper was to identify and highlight the innovative technology of conservation and valorisation
of the bee species Apis mellifera Carpatica in the conditions of climate change. Scientific research has been conducted
on bee populations growth in the experimental apiary of the Institute of Zoology. Research results have shown that the
sustainable selection of purebred bee families, with the application of innovative methods of genetic amelioration in
climate change, contributes to the conservation of the population with an appropriate level of development of morpho-
productive traits. The conservation of bee populations requires their protection from pesticide residues, which are more
and more common in the flowers of some entomophilous agricultural plants. Knowledge of the most dangerous and
widespread pesticide residues, identification of ecological biotopes, are necessary actions of technology for the
conservation of bee populations. The maintenance of bee families in comfortable and ecological hives is one of the
technological methods that ensure the conservation of the species and race of bees Apis mellifera Carpatica. The hives
of vertical models have comfort advantages for bees, compared to the horizontal ones, and ensure an increase of the
prolificacy of the queens - by 3.5% (td = 2.07; P <0.05), of the family power - by 6.0% (td = 2.41; P <0.05) and honey
production by 19.1% (td = 5.33; P <0.001) and an economic efficiency of at least 23.8 euros per family of bees. Feeding
bee families during poor harvesting periods in the wild with nutritious supplements, enriched with biologically active
substances of different organic origin, contributes to strengthening the vital activity of bee families, ensuring the increase
of queen prolificacy and the number of brood capacity by 7.7-45.9%; family power by 9.3-16.9%; flight intensity of bees
by 6.8-7.7%, disease resistance by 5.0-8.4%; winter hardiness by 10.5%; the amount of wax raised in the nest by 36.7-
39.3%;, the amount of pasture with 23.3-27.6% and the amount of honey accumulated in the nest with 19.6-38.9%.
Rational use of Apis mellifera Carpatica species and bee race can be achieved by exploiting bee families not only for
obtaining bee products, but also for their use in the directed pollination of entomophilous agricultural crops that
contribute to the increase of fruit harvest in orchards by 15-30 % and sunflower seeds with 21.3-36.3%.

Key words: Apis mellifera Carpatica, genetic conservation, organic food, pesticides, protection, selection.

INTRODUCTION The Bee Decline - Greenpeace Research
Laboratories Report (2013) is mentioned that

Conservation of the bee species Apis mellifera “climate change, such as rising temperatures,

in the 21st century has become a particularly
current issue due to global climate change,
intensifying the impact of anthropogenic
activity, especially in modern agriculture
(Cebotari et al., 2019b; Cebotari et al., 2021b).
A European source (Consequences of climate
change, 2018) is mentioned that climate change
on Earth is occurring so rapidly that the survival
of many plant and animal species is threatened.
Many species of terrestrial, freshwater and
marine animals have already migrated. Some
plant and animal species are at risk of extinction
if global average temperatures continue to rise
uncontrollably, contrary to the Paris Agreement
- the United Nations Framework Convention on
Climate Change (2016) and Council Decision
(EU) 2016/1841 (2016).

changing rainfall patterns, and extreme or more
irregular weather events have an impact on
pollinator populations. Some of these changes
may affect them individually, eventually
affecting their communities, which is reflected
in the increasing rate of extinction of pollinator
species”.

For example, it is documented that honey bees
in Poland react to climate change by performing
the cleaning flight (the time of "waking up" after
winter) earlier than usual, in line with the
phenomenon generally known as '"changing
seasons". The bee clearing flight took place a
month earlier than the average 25-year
observation, which was attributed to increases in
atmospheric temperature (Sparks et al., 2010).



Climate change can lead to a change in
flowering patterns, a shift in the flowering
period of honey plants, which is a major source
of food for bees, or a change in the season, in
which case the flowering period no longer
corresponds to the time when the bees "wake
up" spring (Kremen et al., 2007). Due to
changing flowering times and patterns of plants,
climate change affects the action between
pollinators and their food source. Thus, the
research of some authors (Memmott et al., 2007)
shows that 17-50% of pollinator species suffer
from lack of food in the case of realistic climate
change scenarios that cause changes in plant
flowering patterns. The authors anticipate that
the effect of these effects may lead to the
potential extinction of both some pollinators and
some plants, resulting in disruption of the
essential interaction between them.

The invasion of the mite Varroa destructor is
one of the most dangerous parasitic diseases,
which attacks exacerbated the most valuable,
from a productive point of view, useful species
of insects, such as the bee Apis mellifera L.,
having a fairly accelerated character, with a
destructive  impact  extremely  harmful,
endangering the existence of bee families
(Cebotari et al., 2013). In this context, the
protection of honey bees from this invasion by
applying targeted selection after natural
antivarous resistance and the index of low
fertility mites, called SMR - "Suppression of
mite reproduction”, due to the preferential
elimination by bees of breeding mites, renamed
and “Varroa sensitive hygiene - VSH”, as an
inherited trait from parental families, is another
important issue in Apis mellifera conservation
technology (Cebotari et al., 2019c; Mondet et
al., 2020).

In this context, research on the identification of
bee populations adapted to local climate change
conditions, their conservation through methods
of selection and genetic improvement of bee
families according to the main morpho-
productive characters in order to increase their
productivity and disease resistance, become
scientific approaches particularly important and
current (Cebotari, 2006; Cebotari et al., 2015a;
Cebotari et al., 2021a).

Of particular concern, both in Europe and
around the world, has recently been the main
concern for systemic pesticides, which are used
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in agriculture to treat seeds and spray crops to
control pests and weeds.

According to "Beyond Pesticides" (2014),
neonicotinoid pesticides have neurotoxic,
reproductive and mutagenic harmful effects on
insects, birds, fish, freshwater snails,
earthworms, dragonflies, mosquitoes, and
vertebrates, noting that "neonicotinoids could
represent the new contemporary ecological
disaster, being a threat to nature."

According to other sources (Gill et al., 2012),
some pesticides, such as the organochlorine
insecticide Fipronil, are one of the main
chemical factors that are causing the collapse of
bee colonies.

Several researchers (Alaux et al., 2010; Henry et
al., 2012; Oliveira et al., 2013) have shown that
there is a synergism of additive action when
pesticides are applied in combination. For
example, the neonicotinoid Tiacloprid becomes
about twice as toxic to honey bees when used in
combination with the fungicide Propiconazole,
and three times as toxic - in combination with
Trifumizole (Henry et al., 2012). Other research
has shown that there is a significant synergy
between fungicides, neonicotinoid insecticides
and pyrethroids, as well as the acaricides
Flumetrin, Cumafos and Fluvalinat (Oliveira et
al., 2013).

Along with the interactions of different
pesticides, insecticides also show synergies with
other stressors, such as parasite infestations. For
example, honey bee mortality was higher in
those infested with the Nosema parasite and a
synergistic interaction of factors was found,
which reduce the enzymatic activity related to
the sterilization of colony food (Alaux et al.,
2010).

A particularly important role in the conservation
technology of Apis mellifera belongs to the
conditions of maintenance of bee families. The
hive housing bees creates their comfort or
discomfort that directly affects the vitality of the
colony and, as a result, its productivity (Cebotari
et al., 2012). Therefore, the creation of optimal
conditions of comfort in ecological hives of
vertical type, is an indispensable condition of
the technology of conservation of bee
populations.

A particularly specific problem is the feeding of
bees during poor harvesting periods in the wild.
To compensate for the lack of nutrients in the



diet of bees during poor harvesting periods in
nature, most beekeepers feed bee families with
sugar syrup, which, in addition to carbohy-
drates, lacks a significant number of biolo-
gically active substances. Under these condi-
tions, the consolidation of their power and vigor
through balanced feeding methods with nutria-
tional supplements enriched with biologically
active organic substances is of major importance
(Toderas et al., 2012a, 2012b, 2012c¢).

The technology of conservation and valorisation
of the species Apis mellifera becomes complex
only if it (the species) is rationally used to
pollinate entomophilous crops, contributing
substantially to increasing the harvest and
economic efficiency of the branches of
phytotechnics and beekeeping (Cebotari et al.,
2015b, 2015¢, 2017). Thus, the development of
innovative methods and techniques for bee-
directed  pollination  of  entomophilous
agricultural crops is a current scientific issue of
species valorisation.

Therefore, the targeted selection of bee families
in order to increase their adaptability to local
environmental  conditions, increase their
productivity and disease resistance (especially
in Varroa), protect bee families from pesticide
residues, maintain bee families in comfortable
vertical beehives, organic feeding of bees during
poor harvesting periods in nature, as well as the
use of bee families in the directed pollination of
entomophilous agricultural crops present, as a
whole, the innovative technology of conserva-
tion and valorisation of Apis mellifera L.

MATERIALS AND METHODS

Scientific research on the selection of bee
families has been carried out on the Apis
mellifera Carpatica bee population grown in the
experimental apiary of the Institute of Zoology.
The selection conservation of the local bee
population was carried out by the progressive
targeted method according to the independent
limits of some important morpho-productive
characters of the bee families. The selection was
made according to the level of development of
the following characters: queen prolificacy,
family strength, winter hardiness, viability of
brood, disease resistance, honey production
accumulated in the nest, rating class. The
evaluation of the level of development of
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morpho-productive characters was performed,
according to the methods developed by us
(Cebotari et al., 2010) for the Zootechnical
Norm regarding the rating of bee families,
breeding and certification of beekeeping
breeding material, approved by Government
Decision of the Republic of Moldova no. 306 of
28.04.2011 (2011).

Taking into account the biological peculiarities
of the bee population (Cebotari et al., 2011),
after the results of the assessment of all bee
families in the apiary, the best performing
families were selected annually to complete the
breeding lot, which was later used to produce
breeding used for reproduction.

The protection of bee families from pesticide
residues was achieved by placing bee families
stationary and harvesting in areas (sites) safe
and harmless to bees.

Previously, the honey flora in the area intended
for location was tested for the residual content
of the most dangerous 46 pesticides, of which 22
pesticides monitored by the EU (such as: d-
HCH, B-HCH, Lindan, DDT-total, PSV, Aldrin,
Dieldrin, Endrin, Hexachlorobenzol, Phenol,
Ethylenedibromide, Coumafos, Fluvalinate,
Flumetrin, Chlordimeform, Carbandazine,
Naphthalen, Amitraz, Cymiazole, Tetramethrin,
Glyphosate, Fipronil) and 24 more common

pesticides in  our country, such as:
organochlorine insecticide (Spirodiclofen),
organophosphorus insecticides (Azoxystrobin,
Carbendazim, Dimethoate,  Chlorpyrifos),
neonicotinoid  insecticides  (Imidacloprid,
Tiacloprid, Tiametoxam, Clotianidin),
pyrethroid  insecticides (Tau-fluvalinate,
Deltamethrin, ~ Cypermethrin,  Pyrethrin),
triazole fungicides (Bitertanol, Fenhexamide,
Diphenoconazole, Mepanipyrim,
Cyproconazole), dicarbosimidic fungicides
(Cyprinodyl), herbicides (Sulfosulfurol,
Amidosulfuron, Amitrol, Petoxamide,

Pendimethalin). For this, at the beginning of the
flowering period of the honey plants, mixed
flower samples were taken from the main honey
plants, located in the site where the apiary was
expected to be placed at harvest. From the flight
area of the bees, 5-7 flower samples were taken
from different places, at different distances from
the place planned for the location of the apiary.
Each sample weighed at least 100 g of flowers.
The samples were packed in plastic bags and



transported the same day for analysis to the
accredited laboratory of the U.S. "Center for
Applied Metrology and Certification", in
accordance with the Sanitary-Veterinary Norms
on the methodology of sampling, processing,
packaging and transport of samples for
laboratory examinations (2010). The results of
the laboratory analyzes, regarding the pesticide
residues in flowers, were examined by
comparing the data obtained with the maximum
admissible limits, according to the Sanitary
Regulation on the maximum permitted limits of
pesticide residues, approved by Government
Decision no. 1191 of 23.12.2010 (2010). If the
concentrations of pesticide residues did not
exceed the maximum permissible limits, then
the environment was considered unpolluted and
suitable for organic beekeeping.

In order to determine the comfort level of bees
in hives of different types, experimental tests
were performed for the maintenance of bee
families in hives of horizontal and vertical type
(Cebotari et al., 2012).

For the organic feeding of bees during the
deficient periods of harvesting in nature by us, a
series of nutritional supplements and new
procedures for feeding bee families were tested
and developed (Toderas et al., 2012a; 2012b;
2012c; Toderas et al., 2014; Toderas et al.,
2016a;2016b; 2016¢; 2016d), which ensures the
increase of the morpho-productive
performances of bee families.

In order to identify the methods of rational use
of Apis mellifera in the pollination of
entomophilous agricultural crops, a series of
scientific researches have been undertaken and
several techniques (methods) of bee-directed
pollination of plum and apple fruit crops have
been developed (Cebotari et al., 2015b), as well
as sunflower (Cebotari et al., 2015¢; Cebotari et
al., 2017).

The data obtained as a result of the research
were statistically processed using the computer
software "STATISTICS - 12" and their certainty
was assessed, according to the biometric
variational statistics, according to the methods
of [Tnoxunckuiit H.A. (1989).

RESULTS AND DISCUSSIONS

As a result of the multi-annual scientific
research carried out in the Apiculture
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Laboratory of the Institute of Zoology, a series
of innovative procedures (techniques) for
genetic  amelioration, organic  feeding,
maintenance and ecological care of bee families,
as well as rational use of to the pollination of
entomophilous crops, which is, as a whole, the
innovative technology of conservation and
valorisation of the species Apis mellifera.
Conservation of the species Apis mellifera.
Among the conservation technologies of the
species Apis mellifera are part of it: selection
and breeding of bees from the local Apis
mellifera  Carpatica purebred population,
protection of bee families from pesticide
residues, maintenance of bee families in
comfortable ecological hives, innovative
organic nutrition of bee families in periods of
inadequate  harvesting, prophylaxis and
treatment by ecological methods of diseases and
pests of bees.

Conservation by selection of the local
population Apis mellifera Carpatica. The
technology of conservation of the local genetic
fund of bees is realized, according to the
National Program for conservation and genetic
amelioration of the local bee population in the
Republic of Moldova, by selecting and raising
them in purebred (Cebotari, 2006).

The selection process provides for a systematic
and sustainable annual assessment, over several
years, of the level of development of a series of
morpho-productive characters. Following the
results of the evaluation, the best performing bee
families were revealed and the selected batches
of breeding were created, intended for the
reproduction of beekeeping breeding material.
For reproduction, selected queens of the
solocyte type were bred by innovative methods
and tested according to the qualities of the
descendants (Cebotari et al., 2015d; Cebotari et
al., 2018). For the directed mating of queens, the
most efficient innovative method was used, such
as the instrumental insemination with semen of
drones selected from the best performing
paternal families.

Research results (Cebotari et al., 202 1a) showed
that instrumentally inseminated queens have a
higher  prolificacy compared to their
contemporaries naturally mated in the nuptial
flight, with 164 eggs / 24 hours, or 10.0% (td =
6.1; P <0.001). Working bees in the families of
instrumentally inseminated queens had a higher



development of external morphometric indices
compared to their contemporaries in the families
of queens naturally mated in the nuptial flight,
as shown in: tube length - by 0.19 mm, or 2.9%
(td=6.71; P <0.001), ulnar index of the anterior
right wing - 4.3 absolute units, or 10.2% (td =
5.00; P <0.001) and the share of bees with
positive discoidal dislocation - by 11.0 absolute
units, or by 15.4% (td = 3.10; P <0.01). As a
result, the bee families of instrumentally
inseminated queens had a significantly higher
level of development of morpho-productive
characters, compared to their contemporaries of
queens naturally mated in nuptial flight, as

follows: colony power - 0.17 kg, or by 6.5% (td
= 6.07; P <0.001), disease resistance - by 3.4
absolute units, or by 4.1% (td = 3.15; P <0.01),
viability brood - by 4.0 absolute units, or by
4.7% (td = 3.70; P <0.001) and honey
production - by 8.39 kg, or by 19.9% (td = 5.31;
P <0.001).

An eloquent example of the sustainable
selection of bee families can serve the result
obtained in the genetic amelioration and
purebred conservation of the Apis mellifera
Carpatica bee population raised in the
experimental apiary of the Institute of Zoology
during the years 2015-2021 (Table 1).

Table 1. Dynamics of the development level of the morpho-productive characters
of the bee families from the experimental apiary in the period 2015-2021

Name of Level of development of morpho-productive characters, Standard| Mediate 2021, %
morpho-productive ML m of the 2015 - compared
characters 2015 2017 2019 2021 race 2021 to the
N=50 N=50 N=50 N=50 standard
Prolificity of queens, 1795417 | 1678+16 | 1716+20 | 1644+17 | 1600 | 1708 102,8
eggs / 24 hours
Family power, kg 3.04+0.03 | 2.36+0.03 2.38+0.03 2.34+0.02 2.33 2.53 100.4
Winter hardiness, % 88.6+0.4 86.8+0.4 71.342.1 83.5+0.4 75 82.6 111.3
Brood viability, % 95.8+0.4 95.5+0.2 88.1+0.5 94.3+0.3 80 93.5 117.9
Disease resistance, % 86.3+0.7 92.6+0.6 91.6+0.7 93.1+0.4 60 90.9 155.2
Honey production, kg 44.240.6 34.2+0.4 49.94+0.6 57.540.6 45 46.4 127.8
Rating class, %:
El. record + Elite 8.0+£3.9 - 22.0£5.9 - 7.5
Class I 36.0+6.8 - 10.0+4.3 58.0+7.1 100 26.0 58.0
Class I1 38.0+6.9 2.0+2.0 12.0+4.6 38.0+6.9 22.5
Class I1I 18.0+5.5 42.0£7.1 16.0+5.2 4.0+2.8 20.0
Extraclass - 56.0+£7.2 40.0£7.0 - 24.0

The progressive targeted selection, carried out
during seven consecutive years, contributed to
the consolidation of the performances of the
morpho-productive characters selected at the
average level of development above the breed
standard.

Thus, the prolificacy of queens in the period
2015 - 2021 was on average 1708 eggs / 24
hours, varying depending on climate change of
the year, from a minimum of 1644 + 17 eggs /
24 hours in 2021 to a maximum of 1795 + 17
eggs / 24 hours in 2015. It should be noted that,
after average prolificacy, queen bee families in
the experimental apiary exceed the standard
breed level by 108 eggs / 24 hours or 6.8% (td =
4.8; P <0.001).

The strength of bee families has been
strengthened to an average of 2.53 kg, varying
depending on climate change of the year, from a
minimum of 2.34 + 0.02 kg in 2021 to a
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maximum of 3.04 = 0.03 kg in 2015. It should
be noted that, according to the average number
of bees in the nest (power), the bee families in
the experimental apiary exceeded the standard
level of Apis mellifera Carpatica by 0.2 kg or
10.1% (td = 5, 6; P <0.001).

The winter hardiness of bee families in the
selected population has been consolidated at an
average level of 82.6%, with variations
depending on the climate changes of the year,
from a minimum of 71.3 + 2.1% in 2019, to
maximum 88.6 + 0.4% in 2015. We would like
to mention that, after winter hardiness, the bee
families in the experimental apiary exceeded the
standard level of the Apis mellifera Carpatica
race by 7.6 absolute units or 10.1% (td = 3.6; P
<0.001).

The viability of broods in the bee families of the
selected apiary has been strengthened to an
average of 93.5%, with variations depending on




the climate change of the year, from a minimum
0of 88.1 £ 0.5% in 2019 to a maximum of 95, 8 +
0.4% in 2015. It should be noted that, according
to the average viability of the brood, the bee
families in the experimental apiary exceeded the
standard level of the Apis mellifera Carpatica
race by 13.5 absolute units or 16.9% (td = 25.0;
P <0.001).

Disease resistance of bee colonies, subject to
progressive targeted selection during this
period, was maintained at an average level of
90.9%, showing a consecutive increase from
86.3+0.7% in 2015 t0 93.1 £0.4% in 2021. We
note that, according to disease resistance, bee
families in the experimental apiary exceeded the
standard level of the race Apis mellifera
Carpatica by 30.9 absolute units or 51.5% (td =
38.1; P <0.001).

The strengthening of the morpho-productive

honey production accumulated in the nest from
442 + 0.6 kg in 2015, until 57.5 + 0.6 kg in
2021.

We mention that climate change has caused, in
some years (2017), considerable decreases in
honey production below the standard of the race.
Despite these challenges, after the average
honey production accumulated in the nest
during this period, the bee families in the
experimental apiary had an obvious tendency to
exceed the standard level of the Apis mellifera
Carpatica race by 1.4 kg or 3.1% (td = 1.94; P
<0.1).

Annually, from the population of bee families,
evaluated according to the complex of
characters, were selected batches of descendants
with the most valuable families, which
according to the morphological features of the
outside corresponded to the requirements of the

capacities of the bee families in the selected race  standard, and  morpho-productive
population at a level above the race standard characters  significantly  exceeded these
resulted in the increase, during this period, of the requirements (Table 2).
Table 2. Dynamics of the development level of the morpho-productive characters
of the bee families from the breeding batches in the period 2015-2021
Name of Level of development of morpho-productive Standard ' 2021, %
morpho-productive characters, M + m of Mediate | compared
characters 2015 2017 2019 2021 the race 2015-2021 to the
N=13 N=12 N=8 N=11 standard

Prolificity of queens, 1846£20 | 1757420 | 172144 | 1727+23 1600 1763 107.9
eggs / 24 hours
Family power, kg 3.20+0.04 | 2.56+0.02 | 2.36+0.08 | 2.48+0.02 2.33 2.65 106.4
Winter hardiness, % 89.9+0.7 88.540.7 83.0+0.9 84.8+1.0 75 86.6 113.1
Brood viability, % 96.4+0.6 96.1+0.4 87.8+1.1 94.440.6 80 93.7 118.0
Disease resistance, % 85.9£1.0 92.0£1.1 92.9+0.8 93.4£1.0 60 91.1 155.7
Honey production, kg 49.64+0.5 38.2+0.3 54.3£1.5 62.3+0.6 45 51.1 138.4
Rating class, %:

Elite record - - 37.5+18.3 - 9.4 -

Elite 30.8+13.3 - 62.5+18.3 - 233 -

Class I 69.2+13.3 - - 100+0.0 100 423 100

Class 11 - 8.3+£8.3 - - 2.1

Class 111 - 91.7+8.3 - - 22.9

According to the average level of development
of the morpho-productive characters, the bee
families in the breeding batches in the
experimental apiary substantially exceeded the
races standard: the queen's prolificacy - by
10.2%, the family strength - by 13.7%, the
winter hardiness - by 15.5%, at the viability of
the brood - by 17.1%, after the resistance to
diseases - by 51.8%, at the production of honey
- by 13.5%. From the data presented, it can be
seen that the genetic value of the bee families in
the breeding batches has permanently increased
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during this period in terms of disease resistance
and honey production.

Thus, the disease resistance of bee families
increased from 85.9 £ 1.0% in 2015 to 93.4 +
1.0% in 2021, the increase being 7.5 absolute
units or 8.7 % (td = 5.3; P <0.001). The honey
production of bee families in the breeding flocks
increased from 49.6 = 0.5 kg in 2015 to 62.3 +
0.6 kg in 2021, the increase being 12.7 kg or 25,
6% (td = 16.3; P <0.001). With the exception of
2017 (which had unfavorable climatic
conditions), the genetic value of beekeepers of



bee families in these batches, assessed by the
complex of morpho-productive characters, is
expressed in the highest classes of bonitas (Elite
record, Elite and Class I). The average share of
bee families of the upper class of rating - Elite-
record is 9.4%, Elite - 23.3% and Class I -
42.3%.

It should be noted that the previous results of
guided selection of bee families after natural
antivirus resistance (Cebotari et al., 2019c)
showed that bee families in the brood group
significantly outperformed their contemporaries
in the experimental batch after queen prolificacy
- by 18.4% (P <0.05), the amount of captive
brood - by 18.6% (P <0.05) and honey
production by 6.8% (P <0.01). At the same time,
they tended to have a lower degree of bee
infestation with Varroa mites, a higher level of
colony power and an increased winter hardiness,
ranging from 82.3 to 89.0%.

Therefore, the application of progressive
targeted selection of bee families with the
reproductive use of high value beekeeping
material has contributed to the conservation of
the Apis mellifera Carpatica bee population
with increased morpho-productive capacities,
resistant to wintering and disease.

Protecting bee families from pesticide
residues. This objective is achieved by placing
bee families stationary and gathering in areas
(sites) that are safe and harmless to bees. The
content of harmful residues in honey flowers
largely reflects the compliance of the
environment for the practice of organic
beekeeping and the protection of bee families.
Our scientific research (Cebotari et al., 2019a;
Cebotari et al., 2021c) has shown that in the
samples of acacia and linden flowers collected
from the forest site, in the flowers and bee
products collected from the industrial lavender
fields and sage, as well as those of sunflower
and apple, collected from the gardens of
households in the rural locality, no detectable
values were detected, or pollutants, of residues
of some of the 69 pesticides investigated.

Based on the results obtained, it was concluded
that forest sites, industrial lavender and sage
fields, as well as rural home gardens, do not
contain pesticide residues that could affect the
health of pollinating insects and have safe areas
for the families of pollinators. bees both
stationery and harvesting, for the practice of
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organic beekeeping with the production of
organic bee products.

At the same time, in the same and other similar
research of ours (Cebotari et al., 2019a; Cebotari
et al., 2020), it was found that in the flowers of
honey plants in the industrial orchards of apple
and plum, as well as the industrial fields of
flower- of the sun, rapeseed, peas and maize,
contain residues in detectable concentrations
from 8.1 to 37.7% of the 62 pesticides
investigated, of which, for some pesticides
(Azoxystrobin, Carbendazim-L, Dimethoate,
Glyphosate, Tiametoxam ) were recorded
residues in concentrations from slightly
polluting, exceeding the LMA level by 7-20%,
to strongly polluting, exceeding the LMA level
by 50-78%. These results show that some sites
with orchards and industrial crop fields contain
pesticide residues in concentrations that are
quite dangerous for the health of bees and the
safety of the bee products obtained.

In this context, in order to protect the health of
bee families, which are to be located in the
harvesting and pollination of apple and plum
orchards, as well as industrial crops of
sunflower, rapeseed, peas and corn, it is
recommended to pre-test the flowers in the
respective plantations to the content of the
residues of my above-mentioned pesticides. It
will also ensure the safety of bee products
obtained by harvesting and pollinating these
crops.

Keeping bee families in comfortable hives.
Our research (Cebotari et al., 2012) has shown
that the development of bee families in different
times of the year depends significantly on the
comfort of maintenance offered in hives of
different types. The test results showed that
vertical hives have comfort advantages for bees
compared to horizontal ones. The maintenance
of bee families in vertical hives ensures an
increase in the prolificacy of queens - by 3.5%
(td =2.07; P <0.05), of family power - by 6.0%
(td = 2.41; P <0.05) and honey production by
19.1% (td = 5.33; P <0.001). The exploitation of
bee families in vertical hives ensures an
economic efficiency of at least 23.8 euros per
bee family. Comfortable hives must also be
environmentally friendly. They need to be made
of natural wood (preferred fir), according to
current standards. For weather protection, the
hives can be painted with linseed oil, or with



special ecological paints. The frames of the hive
must also be made of natural wood (fir, lime),
and the wires for fixing the honeycombs must be
made of stainless steel.

Organic feeding of bees during poor
harvesting periods in nature. It is known that
at the end of the winter period (February) and
the beginning of spring (March-April), bee
families face annually the problem of depletion
of natural food reserves in the nest. In the body
of bees there is a deficiency of bioactive
nutrients, especially carbohydrates, proteins,
trace elements, vitamins, which play a decisive
role in the physiological processes of vital
activity of the bee's body, determining the
reproductive capacity and further development
of the bee family. as a whole (Toderas et al.,
2016a; 2016b; 2016¢; 2016d).

To compensate for the lack of nutrients in the
diet of bees during poor harvesting periods in
nature, most beekeepers feed bee families with
sugar syrup, which lacks, with the exception of
carbohydrates, a significant number of
biologically active substances. In order to
strengthen the vital activity capacity of bee
families during these periods, we have
developed a series of procedures for feeding bee
families ~ with  carbohydrate  nutritional
supplements, enriched with biologically active
substances of different organic origin.

The essence of these processes consists in
feeding the bee families during the deficient
periods of harvesting in nature with a nutritious
carbohydrate supplement, either 50% sugar
syrup, or sugar powder cakes mixed with honey
in a ratio of 7: 3, enriched with a solution of 1-
2% of the biomass extract of the
cyanobacterium Spirulina platensis - patents:
MD 475 Z 2012.09.30 (Toderas et al., 2012a),
MD 476 Z2012.09.30.17 (Toderas et al., 2012b)
and MD 477 Z 2012.09.30 ( Toderasi et al.,
2012c); of the biomass of aquatic microalgae -
MD 1061 Y 2016.08.31 (Toderas et al., 2016a),
MD 1062 Y 2016.08.31 (Toderas et al., 2016b)
and MD 1079 Y 2016.10.31 (Toderas et al.,
2016¢c); or some coordinating organic
compounds - MD 850 Z 2015.08.31 (Toderas et
al., 2014) and MD 4438 Bl 2016.10.31
(Toderas et al., 2016d).

Scientific research has shown that the
biologically active substances of the new
nutritional supplements contribute to increasing
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the prolificacy of queens and the amount of
brood per capita by 7.7-45.9%; family power by
9.3-16.9%; flight intensity of bees by 6.8-7.7%;
disease resistance by 5.0-8.4%; winter hardiness
by 10.5%; the amount of wax raised in the nest
by 36.7-39.3%; the amount of pasture with 23.3-
27.6% and the amount of honey accumulated in
the nest with 19.6-38.9%.

The result is determined by the presence in the
nutritional supplements of biologically active
substances, such as: amino acids, essential lipid
acids, peptides, vitamins (especially B12 and
B6), antioxidant pigments and trace elements in
necessary quantities, being catalysts of impor-
tant regeneration functions. queens' ovarian
tissue cells, as well as lactating and ceriferous
glands of worker bees, with stimulating,
immuno-modulatory and antioxidant properties,
being a component part of hormones and
enzymes in the hemolymph, which contributes
to improving the penetrability of organic tissue
cells, participates in the process of regeneration
of hemocytes and strengthening the body's
immune system the first days, the development
of the family and the increase of its productivity.
Valorisation of the species Apis mellifera. In
order to increase the economic efficiency of the
beekeeping branch, bee families must be
exploited not only for obtaining traditional bee
products, but also for the directed pollination of
entomophilous agricultural crops.

Multiple researches in the field of entomophilic
crop pollination (Cirnu et al., 1973; Coman,
2012; Curennoi, 1973; Falaleev, 1973; Gerster,
2013; Frediani, 1973; Furgala, 1973; Magdici,
2005; Vaissicres, 2013) have shown that, the
free (cross-pollination) pollination of fruit crops
with the participation of insects, contributes 20-
150% to the total production. In addition, the
quality of fruits and seeds resulting from
entomophilic pollinated flowers is at least 10-
20% higher than those produced from pollinated
flowers without insects. Trees with flowers that
are poorly pollinated by insects produce fruit
with an affected shape, less sweet and with few
seeds.

Numerous researches in the field of sunflower
(Gerster, 2013; Frediani, 1973; Furgala, 1973),
carried out in different countries on different
varieties and hybrids, have shown that the
pollination of this agricultural crop with the help



of bees contributes to the increase of seed
production. with 16-105%.

According to information (Magdici, 2007), in
the US 33% of food consumed in this country
comes from plants pollinated by insects, of
which 75-90% bees, and the total value of crops
and goods to which bees contribute by
pollination is amounts to about $ 19 billion.

In the Republic of Moldova, bee pollination of
agricultural crops is not widely applied, and
some farmers question the effect of this
pollination.

In order to highlight the contribution of honey
bees to the pollination of agricultural crops and
increase their harvest, we have undertaken a
series of scientific research in this field.

As a result of the research, some techniques
(methods) for bee-directed pollination of plum
and apple fruit crops have been developed and
proposed for beekeepers and agricultural
growers (Cebotari et al., 2015b), as well as
sunflower (Cebotari et al., 2015c; Cebotari et
al., 2017).

When pollinating plum and apple trees in
industrial orchards (Cebotari et al., 2015b).
For saturated pollination of plum and apple
orchards, the bee load must be at least
3 families/ha. Each family must have at least 7
ranges of bee frames. The hives with the bee
families are placed inside the orchard between
the rows of trees, in a row, at a distance of
100 m from each other and over every 7th row
of trees. In all areas of the orchard, hives with
bee families are placed at the beginning of the
flowering period of the trees and kept at least 6
days after the day of placement. In order to
speed up the process of accustoming bees to the
scent of tree flowers and to increase the intensity
of flight, all bee families placed at pollination
are fed daily throughout the pollination period,
with 50% sugar syrup, mixed with flower
infusion, freshly collected from the respective
trees, in the amount of 50 g of flowers per 1 liter
of syrup. The mixture is administered 50 ml at
each interval of bee frames.

It was found that bee-directed pollination of
plum and apple orchards by the proposed tech-
nique (method) ensures a significant increase,
compared to the traditional method of pollina-
tion, the frequency of visit of bees to flowers -
2.3-2.4 times, the intensity of bees with pollen
clumps - with 23.1-24.5%, of the amount of
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pollen collected - with 46.2-57.4%, of the
degree of fertilization of flowers - of 2.1-2.2 or,
as a result, a significant increase in fruit yield of
at least 15-30%.

When pollinating sunflower (Cebotari et al.,
2015¢c; Cebotari et al., 2017). For directed
pollination of sunflower, the load of bees must
be at least 4 families/ha. Each family must have
at least 7 ranges of bee frames. The hives with
the bee families are placed in a row around the
chain on all four sides, at a proportional distance
from each other. The distance between the hives
is calculated by dividing the total length of the
perimeter around the hive by the number of
hives placed.

Experimental results have shown that bee-
directed pollination of sunflower crops by the
proposed method ensures an increase in the total
mass of seeds (harvest) by 21.3-36.3% -
compared to the traditional method and 3.6-8 4
times - compared to isolated pollination.

CONCLUSIONS

Sustainable selection of purebred bee families
Apis mellifera Carpatica, with the application of
innovative methods of instrumental insemi-
nation of queens, contributes to the preservation
of the bee population at the highest level of
development of morpho-productive characters
and their breeding value, ensuring confidence in
the superior quality of the beekeeping parent
material proposed for reproduction.

The conservation of bee populations requires
their protection from the residues of some
pesticides, which are more and more often
attested in the flowers of some entomophilous
agricultural plants. Knowledge of the most
dangerous and widespread pesticides, as well as
the identification of clean sites and biotopes of
pesticide residues, are necessary actions of
technology for the protection and conservation
of bee populations.

The maintenance of bee families in comfortable
and ecological hives is one of the technological
methods that ensure the conservation of the
species and race of bees Apis mellifera
Carpatica. The hives of vertical models have
comfort advantages for bees, compared to the
horizontal ones, and ensure an increase of the
prolificacy of the queens - by 3.5% (td = 2.07; P
<0.05), of the family power - by 6, 0% (td =



2.41; P <0.05) and honey production by 19.1%
(td = 5.33; P <0.001) and an economic effi-
ciency of at least 23.8 euros per family of bees.
Feeding bee families during periods of inade-
quate harvesting in nature with carbohydrate
nutritional supplements, enriched with biolo-
gically active substances of various organic
origin, contributes to strengthening the vital
activity capacity of bee families during these
periods, ensuring the increase of queens
prolificacy and the number of brood 7.7-45.9%;
family power by 9.3-16.9%; flight intensity of
bees by 6.8-7.7%; disease resistance by 5.0-
8.4%; winter hardiness by 10.5%; the amount of
wax raised in the nest by 36.7-39.3%; the
amount of pasture with 23.3-27.6% and the
amount of honey accumulated in the nest with
19.6-38.9%.

Rational use of Apis mellifera Carpatica species
and bee race can be achieved by exploiting bee
families not only for obtaining bee products, but
also for their use in directed pollination, through
innovative technologies, of entomophilous
agricultural crops that contribute to the growth
of fruit crops. orchards with 15-30% and
sunflower seeds with 21.3-36.3%.
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Abstract

This research aims to validate the most effective method of extracting DNA from a number of 20 blood samples collected
from cows. Two methods were tested, namely: DNA extraction using a manual extraction kit-Promega and automatic
DNA extraction, using the Maxwell 16 LEV Blood DNA kit-Promega. Following the quantification of DNA samples, by
spectrophotometry technique, the best results were obtained by applying the automatic extraction method (77.37 ng/ul
DNA concentration obtained by automatic extraction compared to 14.95 ng/ul DNA concentration obtained by manual
extraction). Therefore, the effectiveness of this technique has been demonstrated, representing a first step in genomic
analysis protocols. The accuracy of the subsequent results depends to a large extent on the results obtained by extracting
the DNA from the samples. Therefore, the automatic DNA isolation method is recommended because it has a number of
advantages: accuracy, reduced analysis time, low costs, reduced labor and ease of application. This technique can be
successfully applied in the analysis of genetic diversity of different animal species.

Key words: blood samples, cows, DNA isolation, genetic analysis.

INTRODUCTION step in the laboratory processes needed to
conduct additional molecular research. While
The most widely used biological samples in the studying the chemical makeup of cells, Friedrich
genomic analysis of cattle are whole blood. Miescher became the first scientist to isolate
DNA (deoxyribonucleic acid) is extracted from DNA. In 1869, he undertook research to extract
these samples by various working protocols.  and identify proteins found in leukocytes
Since its inception in 1869, DNA extraction has obtained from samples on fresh surgical
progressed significantly. It's the first stage in  bandages.
many of the molecular biology's downstream  During his research, he discovered an unique
applications (Tan & Yiap, 2009). These  chemical in the nuclei that he named "nuclein."
techniques range from extremely simple manual He then devised two techniques for separating
processes to more advanced automated DNA  the nucleus of cells from their cytoplasm and
extraction  strategies (Chacon-Cortes & isolating this unique substance, now known as
Griffiths, 2014). Although the molecule DNA DNA (Dahm, 2005). DNA extraction techniques
was discovered in 1869, it was not until 1943 have now been modified to extract DNA from a
that its involvement in genetic heredity was wide range of biological sources.
proved. James Watson and Francis Crick  The analysis carried out in this research focused
discovered that DNA is a double-helix polymer, on testing the effectiveness of two methods of
a spiral made up of two DNA strands twisted  extracting DNA from blood samples, collected
around each other, in 1953, with the help of  from cows, respectively the manual method and
biophysicists Rosalind Franklin and Maurice the automatic extraction method. Thus, the main
Wilkins. Scientists gained a better grasp of DNA  purpose of this research is to validate the optimal
replication and hereditary control of cellular ~ DNA extracting method from blood samples
activity as a result of the breakthrough (Travers collected from a number of 20 cows, the first key
& Muskhelishvili, 2002; Watson, 1953). As a  step in genomic analysis in cattle.
result, nucleic acid extraction is an important
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MATERIALS AND METHODS

In this research, the 20 blood samples were
collected by puncturing the jugular vein of cows,
using vacutainer with EDTA (ethylene-diamine-
tetra-acetic) to prevent clotting. Samples were
numbered from C1 to C20 (C-cows). Two
methods were used to extract the DNA from
blood samples, in order to test their effective-
ness, respectively: in the case of the first
method, the total genomic DNA was isolated
using the Wizard Genomic DNA Purification kit
— Promega and in the case of the second method,
the isolation of the DNA from the blood samples
was done by the automated method, with
Maxwell equipment ™ 16 and 16 MDx
instruments, using a kit special, 48 Maxwell
™16 MCD LEV-Promega. The purity of the
extracted DNA samples was assessed based on
the A260/A280 ratio and the concentration of
the samples was automatically calculated with
the NanoDrop-2000 spectrophotometer
software.

RESULTS AND DISCUSSIONS

In order to isolate the total genomic DNA, in the
case of the first method, 3 stages were com-
pleted: cell lysis, nucleus lysis and protein preci-
pitation and DNA precipitation and rehydration.
Rehydrated DNA was stored at -20°C tempe-

rature. The purity of the extracted DNA samples
was assessed based on the A260/A280 ratio and
the concentration of the samples was
automatically calculated with the NanoDrop
2000  spectrophotometer  software.  This
spectrophotometry method is based on the
following principle: most substances of nature
shows a characteristic absorption rate in the field
of ultraviolet radiation (UV). Thus, the
absorption rate of 260 nm corresponds to the
DNA/RNA nucleic acids, that of 280 nm for
proteins and 230 nm for various contaminants
(Cojocaru et al., 2009). According to the
literature, DNA is considered pure enough if the
ratio of the two readings, respectively
A260/A280, has values in the range 1.7-2.0.
Values lower than 1.7 indicate protein
impurities and higher than 2.0 impurities with
other  contaminants  (Kamangu, 2019).
According to Beer Lambert's law, there is a
linear relationship between concentration of a
compound and its absorbance at a certain
wavelength (Piskata et al., 2019). It is based on
this fact calculating the concentration of DNA,
making assessments on its purity in relation with
protein. In the case of the first method of DNA
extraction, using manual Wizard Genomic DNA
Purification  kit-  Promega, following
spectrophotometry for all DNA samples, DNA
concentration values between 7.0 and 28.6 ng/pl
were obtained (Table 1).

Table 1. Spectrophotometric quantification of total DNA extracted from blood samples of cows
(using manual Wizard Genomic DNA Purification kit- Promega-first method)

Samples Abs260 Abs280 260/280 260/230 DNA conc. (ng/pl)
Cl1 0.573 0.354 1.62 0.82 28.6
C2 0.442 0.293 1.51 1.00 22.0
C3 0.473 0.310 1.53 1.08 23.6
C4 0.254 0.185 1.37 1.02 12.6
Cs 0.183 0.120 1.53 1.00 9.1
C6 0.182 0.106 1.72 1.01 9.0
C7 0.334 0.205 1.63 1.18 16.7
C8 0.272 0.193 1.41 1.13 13.5
Cc9 0.159 0.113 1.41 0.95 7.90
C10 0.270 0.171 1.58 1.16 13.4
Cl1 0.272 0.188 145 1.30 13.5
C12 0.340 0.218 1.56 1.20 17.0
C13 0.379 0.254 1.49 0.97 18.9
Cl4 0.266 0.193 1.38 1.09 13.3

Samples Abs260 Abs280 260/280 260/230 DNA conc. (ng/pl)
Cl5 0.243 0.150 1.62 1.11 12.1
Cle 0.217 0.152 1.43 1.08 10.8
C17 0.244 0.154 1.58 1.30 12.2
C18 0.146 0.096 1.52 0.98 7.3
C19 0.141 0.108 1.31 1.06 7.0
C20 0.251 0.213 1.18 0.94 12.5
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From the table it can be seen that the minimum  absorption rates, respectively A260/A280,
value of the DNA concentration in the blood  presented values between 1.18 and 1.72. Figure
samples was 7.0 ng/ul, while the maximum 1 shows the values of the DNA concentration in
value was 28.6 ng/ul. The ratio of the two  the 20 samples of blood.

=0==DNA concentration (ng/pl)

Ccl C2 C3 ¢4 C5 Co6 C7 C8 (C9 Cl10 Cl11 Cl12 CI13 Cl4 CI5 Cl6 C17 C18 Cl19 C20

Figure 1. Graphical representation of DNA concentration values, measured with the Nanodrop 2000 (ng/ul) first method

Figure 2 shows the difference between the  resulting from the manual extraction method,
minimum, maximum and average values of the  respectively 7.0/28.6/14.05 ng/ul.
DNA concentration in the blood samples,
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Figure 2. Average value of extracted DNA concentration, relative to minimum / maximum values (ng/ul)- first method

Regarding the purity of the extracted DNA, 16 and 16 MDx instruments, and a special kit,
evaluated on the basis of the report of A260/ 48 Maxwell ™16 MCD LEV-Promega,
A280 absorbents, the values obtained can be  following spectrophotometry for all DNA
framed in 3 intervals (<1.7; 1.7-2.0). Therefore, samples, DNA concentration values between
it can be stated that insignificant contamination ~ 33.6 and 161.6 ng/ul were obtained (Table 2).
with protein substances. Proteins have the From the Table 2 it can be seen that the
ability to absorb ultraviolet light with a  minimum value of the DNA concentration in the
wavelength A = 280 nm, which leads to an  blood samples was 33.6 ng/ul, while the
increase in the absorbance value and at the same ~ maximum value was 161.6 ng/ul. The ratio of
time a decrease in the ratio absorbents the two absorption rates, respectively
A260/A280, the solution in this situation being  A260/A280, presented values between 1.22 and
the repetition of the process of precipitation of  2.53. Figure 3 shows the values of the DNA
proteins. In the case of the second method of  concentration in the 20 samples of blood.

DNA extraction, using Maxwell equipment ™
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Table 2. Spectrophotometric quantification of total DNA extracted from blood samples of cows
(using Maxwell equipment ™16 and 16 MDx, with 48 Maxwell ™16 MCD LEV-Promega kit-second method)

Samples Az60 Aago Az60/Az2s0 Az60/A230 DNA conc. (ng/pl)
C1 3.232 1.653 1.96 1.8 161.6
C2 2.231 1.139 1.96 2.17 111.5
C3 1.504 0.754 1.99 1.96 75.2
C4 1.394 0.724 1.93 1.7 69.7
Cs 1.244 0.616 2.02 1.95 62.2
C6 1.164 0.566 2.06 2.08 58.2
C7 1.589 0.805 1.97 1.78 79.5
C8 0.671 0.335 2.0 1.22 33.6
9 1.589 0.847 1.88 2.53 79.4
C10 1.544 0.848 1.82 1.42 77.2
Cc11 1.579 0.793 1.99 2.16 78.9
C12 1.025 0.497 2.06 2.31 51.3
C13 1.114 0.55 2.03 2.44 55.7
Cl4 1.927 1.04 1.85 1.76 96.3
C15 1.523 0.754 2.02 2.12 76.1
C16 1.743 0.88 1.98 2.31 87.1
Cc17 2.073 1.049 1.98 2.37 103.7
C18 1.273 0.637 2.0 2.05 63.6
C19 1.842 0.938 1.96 2.41 92.1
C20 0.691 0.316 2.19 1.81 34.6

161,6

DNA concentration (ng/pl)

1115 103,7

33,6 34,6

Cl C2 C3 C4 C5 C6 C7 C8 (C9 C10 CI1 CI12 C13 C14 C15 Cl6 C17 C18 C19 C20

Figure 3. Graphical representation of DNA concentration values, measured
with the Nanodrop 2000 (ng/ul)-second method

Figure 4 shows the difference between the resulting from the manual extraction method,

minimum, maximum and average values of the  respectively 33.6/77.375/161.6 ng/pul.
DNA concentration in the blood samples,
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Figure 4. Average value of extracted DNA concentration, relative to minimum/maximum values (ng/pl)- second method

Regarding the purity of the extracted DNA,
evaluated on the basis of the report of A260/
A280 absorbents, the values obtained can be
framed in 3 intervals (1.8-2.0; >2).

In this case, the value of the absorbance ratio
A260/A280 was in the desired range (1.7-2.0),
therefore the presence of other contaminants in
the samples is total excluded and thus

demonstrates the effectiveness of the automatic
method of extracting total genomic DNA from
blood samples.

The concentrations of the DNA samples were
much lower in the case of the first extraction
method compared to the results obtained after
the application of the second extraction method
(Figure 5).

B DNA concentration (ng/ul)-second method

B DNA concentration (ng/ul)-first method

161,6

Minimum value

Average value

Maximum value

Figure 5. Comparison between the results obtained after performing the two methods
of DNA extraction from the 20 blood samples

The major differences between the results are
clear. The average values of DNA
concentrations resulting from manual kit
extraction were only 14.05 ng/ul, while the
average values of DNA concentrations resulting
from automatic extraction were 77.37 ng/ul.
Therefore, a difference of 63.32 ng/pl is
observed between the two average values.
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CONCLUSIONS

The results of this research demonstrated the
effectiveness of the method of automatic
extraction of total genomic DNA (using
Maxwell equipment ™ 16 and 16 MDx
instruments, using a special kit, 48 Maxwell ™
16 MCD LEV-Promega) from blood samples



collected from cows, the concentration values of
the DNA samples obtained by this method,
being much higher compared to the results
obtained by aliquoting the extraction method
using the manual extraction kit (14.05 ng/ul-
manual extraction of DNA compared to 77.37
ng/pl-automatic extraction of DNA). Therefore,
in performing molecular genetics analysis, it is
recommended to use the method of automatic
DNA extraction, as a first step to obtain
conclusive and highly accurate results.
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Abstract

This experiment was conducted in order to be identified the allelic and genotypic polymorphisms of FABP3 (heart-type
fatty acid binding protein) gene in 30 ewes from Bulgarian Dairy Synthetic Population breed reared in Experimental
base - Tzarev Brod - part of the Agricultural Institute - Shumen. FABP3 gene is a candidate marker that influences milk
fat content and marbling of meat. Thirty blood samples were collected from v. jugularis in vacuum tubes with EDTA.
Genomic DNA was extracted manually with commercial kit. By means of PCR-RFLP technique with endonuclease BseDI
in exon 2 of FABP3 gene (SNP3) were determined the allele and genotype variants of the investigated animals. In this
population were observed two alleles - wild allele A with frequency 0.15 and mutant allele G - with 0.85. Two different
genotypes were identified - homozygous GG with frequency 0.67 and heterozygous genotype AG with frequency 0.33. Ho
(observed heterozygosity) was 0.330 and He (expected heterozygosity) was 0.255. This herd was found to be in Hardy-
Weinberg equilibrium (p>0.05).

Key words: FABP3 gene, PCR-RFLP method, polymorphism, sheep.

INTRODUCTION molecular genetic markers are increasingly used
in sheep breeding programs in order to improve
In recent years, consumers have paid increasing  the quality of milk and meat (Selvaggi et al.,
attention to healthy eating and food quality. In ~ 2014; Eer et al., 2020).
this regard, due to the increased demands of  Fatty acid binding proteins (FABPs) form a
consumers of animal products, the efforts of  small family of low molecular weight
breeders are aimed at improving the quality of  cytoplasmic proteins that have a high binding
sheep meat and milk through the rapid  capacity for long chain fatty acids. FABPs play
development of breeding programs in this  a crucial role in hormone action and cellular
direction. functions in adipocytes and other cells. They are
The tender and marbled meat is preferable due  essential mainly in the storage, transport and
to its better taste, and the high fat content of milk ~ metabolism of lipids in the cell and are therefore
is a suitable raw material for cheese production.  the subject of research. These small proteins
Therefore, researchers seek to identify the main coordinate the transport of fatty acids from the
genes affecting economically important traits as plasma membrane to the sites of oxidation,
initial and decisive steps to develop genetic  triacylglycerol and phospholipid synthesis
markers associated with different productive (Chmurzynska, 2006; Jurie et al.,, 2007;
characteristics that will allow the selection of  Furuhashi & Hotamisligil, 2008; Eer et al.,
animals producing products of better quality - 2020). They accelerate the absorption of long-
more tender marble meat, milk with higher fat ~ chain fatty acids and delivering fatty acids to
and protein content, etc. (Deykin et al., 2016; intracellular organelles (Lanier & Corl, 2015).
Clark et al., 2017; Xu et al, 2017; Mohammadi Fatty acid-binding proteins are small
et al., 2020). intracellular proteins having a molecular size of
Many genes affect the milk and meat 14 to 16 kDa with 126 to 134 amino acids (Lang
productivity of sheep. Nowadays, diverse et al., 2017). They are found in all animal
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species and are involved in their active lipid
metabolism (Damcott et al., 2004; Michal et al.,
2006; Kulig et al., 2010; Cho et al., 2011; Wang
et al., 2015; Wang et al., 2016; EI-Mansy et al.,
2019).

In sheep, one reliable candidate gene for meat
quality and milk fat content, member of this
family is FABP3, also known as H-FABP or
HFABP, which is associated with cardiac
activity and whose molecular weight is 15 kDa
(Calvo et al., 2002). According to studies of
Lang et al. (2017) in Oula sheep, the H-FABP
gene and its expression in muscle tissue are
associated with the content of intramuscular fat
(IMF) in meat. FABP3 is present in many tissues
with a high need for fatty acids such as the heart
muscle, skeletal muscle and mammary gland
during lactation (Calvo et al., 2002; Jurie et al.,
2007). Some studies on the effect of the fatty
acid-binding protein 3 gene on different produc-
tive traits in sheep have shown the influence of
different genotypes on fatty acid metabolism in
both muscle and milk and is linked to muscle
development, milk fat content and meat
marbling (Calvo et al., 2004; Aurora et al.,
2014).

The FABP3 gene was mapped in the distal part
of chromosome 2 of Ovis aries genome and it
consists of four exons according to Calvo et al.
(2002) or five according NCBI (2021) which are
separated by introns. Thirteen single-nucleotide
polymorphisms (SNPs) were identified on sheep
FABP3 gene from Calvo and co-authors (2002)
in samples of animals from Manchega breed.
Two of SNPs were located in exon 2 and intron
3, respectively named SNP3 (G/A) and SNP13
(G/A) have codominant segregation of the
polymorphisms and are suitable to be studied in
connection with certain productive qualities.
The expression of the FABP3 gene had a
positive effect on the intramuscular fat content
in different muscles of sheep (Xu et al., 2020).
In Bulgaria, sheep breeding has a thousand-year
tradition and despite the fact that the number of
sheep has decreased significantly in the last two
decades both in sheep population and the total
number of sheep farms, sheep production is
essential for the country's economy (Boykovski
et al., 2008; Sabkov et al.,, 2017; Annual
Agricultural Reports, 2021). In Bulgaria are
bred around 34 breeds of sheep, as 88.4% of the
available ewes are dairy, and 70% of them are
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from the Bulgarian Dairy Synthetic Population.
In the case of dairy breeds, the income is
generated from the sale of lambs and milk, that
is why the breed is a very valuable source for
both meat and dairy industries (Slavova et al.,
2015; Krastanov et al.,, 2018; Annual
Agricultural Reports, 2021). In this regard, it is
interestingly to establish the level of genetic
polymorphism in certain productivity-related
genes including FABP3 in farmed sheep breeds.
The objective of our study was to determine
allele and genotype frequencies of SNP3 of
FABP3 gene in 30 ewes from Bulgarian Dairy
Synthetic Population sheep breed.

MATERIALS AND METHODS

Animals

In present investigation were tested 30 animals
from Bulgarian Dairy Synthetic Population
sheep breed reared in Experimental base in
Tzarev Brod - part of the Agricultural Institute -
Shumen. The samples of peripheral blood of
each individual were collected from the jugular
vein into tubes containing EDTA as an
anticoagulant factor. The probes were stored at -
20°C until DNA extraction process.

DNA extraction

The experimental work was carried out in the
Laboratory of Genetics, University of Forestry,
Sofia, Bulgaria. Genomic DNA was extracted
from whole blood using a manual commercial
kit for DNA purification according to the manu-
facturer’s instruction (Illustra Blood GenomicPrep
DNA Purification Kit, GE Healthcare, US). The
DNA concentration of each sample was deter-
mined by spectrophotometer Biodrop. The
criteria of DNA quality control were DNA
concentration must be between 10 to 50 ng/uL.
The quality of the obtained DNA was tested also
on 1% agarose (Bioline, UK) gel prepared with
TAE buffer (Jena Bioscience, Germany).

PCR amplification

The polymerase chain reaction amplifications
were carried out in total volumes of 10 pl,
containing 4 pul DNA template, 0.2 pl sterile
water, 0.4 ul of each primer and 5 pl of 2 x (1.5
mM MgCl) MyTaqg TM HS Red Mix 2x
(Bioline, UK). The primer set used in this expe-
riment was suggested by Calvo et al., (2004):



F: 5-GGTTTTGCTACCAGGCAGGT-3" and
R: 5'-TTCCCTATTCCCCTTCAGGG-3’.
Amplification reactions were accomplished by
thermal cycler QB-96 (Quanta Biotech) under
the following conditions: primary denaturation
at 94°C for 2 min, followed by 30 cycles of
denaturation at 94°C for 1 min, annealing at
56°C for 30 s, elongation at 72°C for 1 min. The
reaction was completed by final extension at
72°C for 10 min.

RFLP analysis

The genotypes of all tested animals from
Bulgarian Dairy Synthetic Population were
determined using restriction fragment length
polymorphism analysis (RFLP). All amplify-
cation products of the FABP3 gene fragment
(exon 2 - 222 bp) were digested separately in 10
pl final volume, containing 6 ul PCR product,
2.5 uldd H20, 10 U/pl restriction enzyme BseDI
(Thermo, US) and 1 pl enzyme buffer. The
digestion reactions were carried out at 60°C for
3 h in thermal block. The fragment sizes were
identified using Ready-to-Use DNA Ladder, 50
bp (Thermo, US) on 2.5 % agarose (Bioline) gel
and stained by RedGel Nucleic Acid Stain
(Bioline, UK). The obtained PCR products and
restriction fragments were visualized under UV
light.

Statistical Analysis

In the present study, the allelic and the genotypic
frequencies of FABP3 gene were estimated
using simple gene counting method (Falconer
and Mackay, 1996). The expected and the
observed genotypic frequencies were compared
using y test. The population was found to be
consistent with the Hardy-Weinberg equilibrium
so the value of p was > 0.05.

RESULTS AND DISCUSSIONS

After DNA extraction of received blood samples
were obtained 30 specimens of genomic DNA
with concentration from 10 ng/pl to 50 ng/ul.
All samples were equalized to concentration of
10 mg/ul with TE buffer and tested through 1%
agarose gel electrophoresis (Figure 1).

By means of PCR technique were amplified
fragments with expected length of 222 bp from
exon 2 of FABP3 locus, included SNP3. The
received from amplification products from
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Bulgarian Dairy Synthetic Population ewes
were tested on 2% agarose gel electrophoresis
and visualized under UV light (Figure 2).

Figure 1. Extracted DNA samples tested
on 1% agarose gel electrophoresis

Figure 2. PCR products of FABP3 gene tested on 2%
agarose gel electrophoresis

All samples were digested with BseDI restric-
tion enzyme. Two alleles G and 4 were detected.
The digestion of the PCR products of three
different fragments (143, 43 and 36 bp) pro-
duced mutant allele G and the digestion of the
amplification products of two fragments (186
and 36 bp) produced wild allele 4 (Figure 3).

34567 8 910111213 14 15

Figure 3. Restriction fragments of FABP3 gene
visualized on 2.5 % agarose gel under UV light. Lane 1,
2,3,9, 11 heterozygous genotype AG; lane 4, 5, 6, 7, 8,

10, 12, 13, 14 - homozygous genotype GG;
lane 15 - DNA marker 50 bp

In the investigated Bulgarian Dairy Synthetic
Population ewes from herd of the Agricultural
Institute - Shumen were identified both possible
alleles mutant G and wild 4 with frequency 0.85
and 0.15, respectively. Two different genotypes



were identified in SNP3 of fatty acid-binding  from herd of Institute of Animal Science -
protein 3 gene - homozygous genotype GG with Kostinbrod the allelic frequency was the same.
frequency 0.67 and heterozygous genotype AG It was obtained also two genotypes - GG - with
with frequency 0.33. Observed heterozygosity frequency 0.70 and 4G — with 0.30.

(Ho) was 0.330 and expected heterozygosity = The presence in SNP3 of the fatty acid binding
(He) was 0.255. The variations of alleles and  protein 3 gene of the AG genotype was
genotypes of SNP3 of FABP3 gene were  associated with increased litter size, while the
presented in Table 1. This herd was found to be  presence of the GG genotype showed a tendency
in Hardy-Weinberg equilibrium. with increased lactation productivity (Dimitrova
In previous our study of animals from the same et al., 2021).

breed Bulgarian Dairy Synthetic Population but

Table 1. Allele and genotype frequencies of SNP3 of FABP3 gene

Breed n Allele frequencies Genotype frequencies Ho He Fis p
G A GG AG AA
SPBM 30 0.85 0.15 0.67 0.33 0.00 0.330 0.255  0.870 ns

The results reported in this experiment were in  the present study in this Turkish breed was
agreement with other study of the SNP3 of the  observed homozygous genotype A4 with
Fatty acid-binding protein 3 gene in different  frequency 0.30, while the other two genotypes -
breeds. It was study five Bulgarian breeds - three GG (0.46) and AG (0.24) were lower in
fine fleece (Ascanian, Caucasian and Karnobat) frequency than we found.

and two local (Cooper-Red Shumen and  Other research team studied 10 different SNPs
Karakachanian) breeds. The frequency of  in FABP3 gene in 250 Tan sheep and 174 Hu
mutant allele G and homozygous genotype GG sheep. All of them are located in sequences
was also higher in all breeds, but in all these five ~ related to the qualities of meat as H-FABP is
breeds all three genotypes have been identified. considered one of the main genes that affect the
Research team established that of allele G varied ~ content of intramuscular fat and is an important
between 0.77 to 0.87 and genotype frequency gene that affects slaughter traits and controls
for genotype GG - differed from 0.57 to 0.80. meat quality (Huang et al., 2006; Eer et al.,
The frequency of allele 4 ranges from 0.13 to 2020).

0.23, with the lowest frequency observed in the =~ PCR-RFLP method was used also to detected
homozygous genotype 44 - from 0.03 to 0.07, polymorphism in two regions of fatty acid
and the heterozygous genotype is in the range  binding protein 3 gene - SNP3 and SNP13 in 50

from 0.13 to 0.40 (Dimitrova et al., 2020). sheep of the Slovak breed Zosl'achtend Valaska
The research of Calvo et al. (2002) show that in ~ (Kowalewska-Luczak et al., 2017). They found
the predecessor of European sheep breeds - only heterozygous genotypes in SNP3, while

mouflon, only allele A was found in SNP3 of the ~ polymorphism was found in SNP/3. Study was
fatty acid binding protein 3 gene. The G allele aimed to determine the prevalence of alleles and
was also found in domestic sheep, and it is genotypes in relation to the SNP polymorphisms
predominant in the majority of the studied in FABP3 locus and to determine possible
breeds. The frequency of allele 4 in domestic  relationships between genotypes and qualitative
sheep breeds varies between 0.26 in Raza characteristics of sheep’s milk. The scientific
Aragonesa to 0.33 in Awasi, 0.38 in Assaf, 0.39-  team reported that animals with the homozygous
0.46 in Manchega (Calvo et al., 2002; Calvo et A4 genotype had the highest content of fat,
al., 2004). protein and solids in the milk of tested sheep.
The results in this study essential differ fromthe = The sheep with the heterozygous genotype 4G
results reported in 100 investigated animals demonstrated the highest content of solids and
from three populations of Turkish sheep breed  urea in milk.

Kivircik (Oner et al., 2014). It was established The establishment and inclusion of molecular
genetic diversity in the same region of the genetic markers in breeding programs in order
FABP3 gene - SNP3, with frequency of allele 4 to improve the quality of meat and milk, as well
was 0.42 and of the allele G- 0.58. In contrastto ~ as their composition is gradually becoming a
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future goal in sheep breeding (Selvaggi et al.
2014; Kowalewska-Luczak et al., 2017). The
established polymorphism in SNP3 of the fatty
acid-binding protein 3 gene indicated that the
study of this locus in Bulgarian Dairy Synthetic
Population sheep should be studied more
detailed. It is necessary to extend both the
number of the tested animals and the studied
area of the gene to determine the relationship to
specific productive characteristics before its
implementation in sheep breeding programs.

CONCLUSIONS

The results obtained in this study show that
sheep fatty acid-binding protein 3 is a
polymorphic gene. Genetic diversity was
detected with presence of two alleles (wild 4 and
mutant G) and only two genotypes (GG and
AG). Higher frequency was observed in the
homozygous genotype GG.

There is no difference in allelic and genotypic
frequencies between the animals of the two
herds of the breed Bulgarian Dairy Synthetic
Population in SNP3 of the FABP3 gene.

The established genetic diversity in SNP3 of
FABP3 gene in 30 animals from Bulgarian
Dairy Synthetic Population sheep breed
indicated that after additional research this gene
could be suitable for implementing in breeding
programs for improving milk productivity in
sheep.
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Abstract

The article presents the results of the study of productive indicators and features of the exterior of the trunk and
morphological properties of the udder of first- heifer cows of Jersey breed. The research was carried out in the herd of
the breeding farm Society of limited liability “Topal-Bereket”, town Comrat on first-heifer cows of Jersey breed. Analysis
of milk productivity of the pedigrees of female ancestors of first-calf heifers showed that the highest milk yield and fat
content were at the mothers of fathers - 8772 kg of milk and 6.02% of fat. On average, the milk yield of first-calf cows for
305 days of the first complete lactation was 4660 kg of milk with a fat content of 5.96%, the amount of milk fat - 276 kg.
Exterior assessment showed that the height at the withers of the first Jersey heifers averaged 126.0 cm, and the height at
the croup was 131.1 cm. The chest is deep and wide and averaged 63.7 cm and 40.5 cm, respectively. The bone is thin -
the girth of the pastern is 16.6 cm. First heifers of the Jersey breed are characterized by a compact physique with an
undercut index of 115.7%, which is characteristic to them during the studied period of development. The relationship
between girth and width of the udder and milk yield per lactation of Jersey first-calf cows is weak and positive and
amounts to 0.092 and 0.102, respectively. The correlation between the length, width and girth of the udder and the fat
content in milk is weak and amounts to +0.123, +0.053 and +0.158, respectively.

Key words: correlation, exterior, first-heifer cow, Jersey breed, milk yield.

INTRODUCTION volume of the herd book was published in 1872.
The breeding of valuable families and lines was
Increasing the production of livestock products, carried out by the scientists- cattle breeders

including milk, is the primary task of workersin ~ Duncan and Daunan (Ruban, 1960). After the
the agricultural sector of the Republic of  breeding of valuable lines of the Jersey cattle
Moldova. One of the ways to solve it is the use  breed, its active spread to other countries of the
of highly productive animals. world began, which continued to engage in the
At present, the most widespread in our republic selection of this breed. The Jersey breed is
are the Moldavian type of black-motley cattle, predominantly bred in their homeland of Britain.
the Holstein breed, the delivery of Jersey heifers Currently, the Jersey breed is being bred in
has begun. The Jersey cattle breed was bred on Denmark, Hungary, France, Italy, and the USA.
the island of Jersey, which is located off the According to research conducted by the
coast of England. This area is characterized bya  Ministry of Agriculture of the USA in 2006,
mild climate that allows animals to be kept in  Jersey is the main breed in 4% of American
very good pastures for most of the year. dairy farms (Drackley et al., 1996; Drackley,
A small area of the island, on which the animals 2008). Due to strong demand for Jersey cattle in
were kept, was isolated, which contributed to the the United States, Jersey has become the fastest
consolidation of the breed characteristics, as a  growing breed. More than 235,000 Jersey cows
result of which the animals of this breed have a are enrolled on production testing programs in
conservative heredity and pass such a quality as the United States. Actual yield per cow for 2012:
fatty milk well to descendants (Dankvert, 2004). 7,782 kg milk, fat - 371 kg, protein - 283 kg,
In 1789, it was organized a special agricultural Cheddar cheese yield - 979 kg. U.S. Jerseys
society, the purpose of which was to improve the produce, on average, more than 17 times their
Jersey cattle breed. The first Jersey cattle  body weight in milk each lactation
exhibition took place in 1834, and the first (www.usjersey.com/).
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To important qualities of this breed refer high
genetic potential, early maturity, the presence of
a uniformly developed udder with a high milk
flow rate, strong limbs and hooves. In 1992, the
productivity of Jerseys (standardized milk) was
6779 kg, in 2010 it reached 8673 kg per
livestock of 59 604 cows with a fat content of
4.7%, protein - 3.5% (Goncharenko &
Vinnichuk, 2014). In terms of dry matter, Jersey
milk is significantly superior to that of US
Holsteins (Capper & Cady, 2012).

The delivery of Jersey cattle to Denmark began
in 1896, then active work began to improve the
milk yield and fat milk yield of the breed.
Purebred and crossbred animals of this breed
make up 18% of the total population. As a result
of active breeding work in individual herds,
were achieved the highest results in terms of
milk yield for 305 days of lactation - 9175 kg of
milk with a mass fraction of fat of 5.67%
(Barendese et al., 2001, Agasiev, 2005). Jersey
is the second-most-common dairy breed in
Denmark, making up 13% of the dairy stock in
Denmark, whereas Holstein-Friesian is the most
dominant breed at 70% of all dairy stock (RYK,
2013; Kristensen et al., 2015). This could be part
of the reason why Prendiville et al. (2009) found
that Jerseys have higher gross energy efficiency
(milk solids/DMI) than Holsteins, despite a
lower milk-solid production. Milk yield across
systems and breeds has been increasing, from
7,900 kg of ECM in 2004 (Kristensen &
Kjergaard (2004) to 9,500 kg in 2010 (RYK,
2013).

On the exterior, jersey belongs to the pro-
nounced milky type. The constitution of animals
of this breed is characterized by a light and thin
bone (pastern girth 15-16.5 cm), flat and
elongated body, dense and dry muscles, angular
shape, small and light head with a shortened
facial part, forehead with a narrow and concave
profile. The height at the withers is 120-123 cm.
The most valuable qualities of the Jersey breed
are: uniformly developed udder, early maturity,
strong limbs and hooves. The average live weight
of full-aged animals varies in the range of 360-
400 kg for cows, 650-700 kg for bulls; the birth
weight of calves is 18-22 kg (Aleshkina, 2008;
Dankvert, 2011; Ruban, 2011).

In countries with developed livestock breeding,
animal conformation continues to be a priority
in breeding programs, since there is its relation-
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ship with productivity, in addition, harmo-
niously developed individuals are more adapted
to progressive technologies for the production of
livestock products (Foksha & Konstandoglo,
2012). The exterior is one of the main breeding
characteristics of dairy cattle (Loboda, 2012;
Stavetska et al., 2013; Khmelnichy, 2007). The
entire history of the creation and improvement
of cattle breeds in the twentieth century was
based on the development of the idea of the
desired exterior type of animals Khmelnichy,
(2010). In recent years, Jersey heifers have been
imported into the Republic of Moldova. The first
batch of heifers of this breed was purchased
from Denmark in 2019 by SLL "Topal-Bereket".
The purpose of this work was to study the
productive indicators and features of the exterior
of the trunk and morphological properties of the
udder of first-calf cows of Jersey breed.

MATERIALS AND METHODS

The material for the research was first-heifers
Jersey cows (n = 45) on the breeding farm of
SLL “Topal-Bereket” (Society of limited liabi-
lity), Comrat, which were imported from
Denmark. Evaluation and analysis of animals
for milk productivity was carried out according
to generally accepted methods, taking into
account: milk yield for 305 days of lactation, fat
content in milk (%), amount of milk fat (kg).
The genetic productivity potential of first-
heifers was determined on the basis of the
parental index of cows (PIC) Beauty, (1999)
according to the formula: PIC = 2M + MM +
MO): 4, where: M - mother's productivity; MO
is the productivity of the father's mother; MM is
the mother's productivity. The realization of the
genetic potential (RGP) was determined by the
formula: RGP = actual productivity / expected
productivity according to PIC x100%, of the
parental index of cows (PIC).

Exterior and constitutional features of first-
heifers cows were studied by taking measure-
ments and calculating their constitution indices.
The measurements of the animals were carried
out 2-3 months after calving (Basovsky, 1983;
Belozertsova, 2011). Physique indices were
calculated according to the generally accepted
method (Kostomakhin et al., 2007). The
assessment of the morphological properties of
the udder was carried out on 2-4 months of



lactation according to the method of Karelin &
Starkov (1968). For the studied features were
determined, the arithmetic mean (M), the error
of the mean (£ m), the coefficient of variation
(Cv), the reliability of the difference according
to the Student's criterion (P). Statistical data
processing and correlation analysis were perfor-
med according to Merkuryeva & Shangin-
Berezovsky (1983) using the Microsoft Excel
2010 software package.

RESULTS AND DISCUSSIONS

Analysis of the productivity of the pedigrees of
female ancestors of first-heifers Jersey breed
found that the highest milk yield and fat content
were found in mothers of fathers, that, due to the
fact that all first- heifers are the daughters of
high-value breeding bulls of the Jersey breed,
tested for the quality of offspring (Table 1).

Table 1. Productivity of female ancestors of the Jersey breeds population, SLL "Topal-Bereket" (X + Sx

Productivity for the Indices
highest lactation Milk, kg Cv, % Fat, % Cv, % Fat, kg Cv, %
Mothers 7459+186.9 16.6 5.73+0.07 8.5 425+9.6 14.9
Father's mothers 87724234 16.7 6.02+0.08 7.8 525+11.7 14.0
Mother's mothers 78354250.5 21.2 5.81+0.08 9.4 449+10.5 15.5

The milk yield of the fathers' mothers in the
highest lactation was 8772 kg of milk with a fat
content of 6.02%, the amount of milk fat - 525
kg. The milk yield of the highest lactation of
mothers averaged 7459 kg of milk, which is by
1313 kg less than that of the father's mothers, the
difference is significant (P <0.001).

The milk productivity of mother's mothers for
the highest lactation averaged 7835 kg of milk
with a fat content of 5.81%, the amount of milk
fat - 449 kg. The smallest coefficient of varia-
bility for all analysed groups of animals was
found for the amount of milk fat 14.0-15.5%
(limit 18-32%). In terms of milk yield (16.6-
21.2%) and milk fat content (7.8-9.4%), the

coefficient of variability was slightly higher than
the literature data on average by 1.6-6.0% and
2.8-4.4% respectively.

This confirms the long-term intensive selection
according to the analysed economically useful
traits of the female ancestors of this population
of Jersey breed.

It was carried out the final analysis of milk
productivity of first-heifer cows for 305 days of
first lactation (Table 2).

It should be noted that the average milk yield of
first-heifer cows amounted to 4660 kg of milk
with a fat content of 5.96%, the amount of milk
fat - 276 kg. The coefficient of variability for all
analysed characteristics was below the norm.

Table 2. Characteristics of first-heifer cows of Jersey breed in terms of milk production for 305 days of lactation

Indices Milk, kg Cv, %

Fat content, %

Cv, % Fat amount, kg Cv, %

M=+m 4660+30.6 4.2

5.96+0.03 3.4

276£3.5 8.2

For a more complete assessment of the potential
capabilities of first-heifer cows according to the
analysed indicators of female ancestors, we
calculated the parental index of cows (PIC),
which shows the genetic capabilities of the
animal and the degree of transmission of

productive qualities to the offspring (Lapina,
2009) (Table 3).

As it can be seen from the data in table 3, the
parental index of cows (PIC) for the milk yield
of first- heifer cows of the Jersey breed was
7881 kg of milk, for the fat content - 5.82%.

Table 3. Realization of the genetic potential of first-heifer cows

Indicii X£Sx
Parental index of cows (PIC) milk yield, kg 7881+214.6
fat, % 5.82+0.07
Own productivity of first-heifer cows milk yield, kg 4660+30.6
fat, % 5.96+0.03
Realization of genetic potential (RGP), % milk yield, kg 59.1
fat 102.4




The realization of the genetic potential (RGP)
for milk yield in 305 days of lactation was
59.1%.

The realization of the genetic potential in terms
of fat content was high and amounted to 102.4%.
Exterior is part of the assessment and an
important aspect in the breeding of dairy cattle,
characterizes the breed, and gives it certain
characteristics that distinguish it from other
breeds.

The desired type influences not only the level of
development of individual signs of the exterior,

but also characterizes their most appropriate
ratio, which is achieved by directed choice and
selection of animals.

Exterior assessment was carried out visually and
by taking the main body measurements (Table
4, Figure 1).

As it can be seen from the data presented, all
major measurements for Jersey first- heifer cows
are within the limits established by the target
standards. So, the height at the withers averaged
126.0 cm, the height at the sacrum - 131.1 cm.

Table 4. Indicators of linear measurements of body figure of first-heifer cows, cm (X + Sx)

Measurements Indices

X+£Sx G Cv
Height at withers 126.0+0.4 2.75 2.18
Height at the sacrum 131.1+0.5 3.27 2.44
Chest depth 63.7+0.5 3.11 4.88
Chest width behind shoulder blades 40.5+0.4 2.44 6.02
Width in hook bone 45.0+0.3 1.97 4.37
Width at the hip joints 27.8+0.3 1.87 6.72
Oblique body length 150.840.5 3.28 2.17
Chest girth behind the shoulder blades 174.5¢1.0 6.41 3.67
Pastern girth 0.51 3.06

16.6+0.1

Figure 1. Exterior of the first- heifer cows of the Jersey breed of the SLL "Topal-Bereket"

The chest is deep and wide and averaged 63.7
cm and 40.5 cm, respectively. The bone is thin -
the pastern girth is 16.6 cm.

Analysing the results of the exterior assessment
of first-heifer cows, it should be noted that they
have a pronounced type of dairy cattle, which is
confirmed by a proportional body shape.

The head is small, light, with a concave profile
and a wide forehead. The neck is thin, with
many small folds of skin. The back with slack,
the dewlap is small, the body is somewhat
stretched, with angular forms of constitution and
a raised tail root, the muscles are poorly
developed. The limbs are well developed,
strong, the hoof is short, well rounded with a
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deep back wall and an even sole, the pasterns are
strong, flexible, the hocks are clearly defined,
good shaped, not rough, dry.

All evaluated animals showed the type
characteristic to the Jersey breed, which is also
confirmed by the index score (Table 5).

The index of high legs in first-heifers of the
Jersey breed of the SLL "Topal-Bereket" herd
averaged 49.4%, which characterizes the good
development of the organism in the postnatal
ontogenesis of animals. The index of high legs
in first-heifers of the Jersey breed of the SLL
"Topal-Bereket" herd averaged 49.4%, which
characterizes the good development of the
organism in the postnatal ontogenesis animals.



Table 5. Physique indices of first-heifer cows of Jersey breed, %

Indexes Indices Standard for breeds of different directions of productivity

Dairy Meat Dairy and Meat
Highlegs 49.4 45.7 42.2 48.2
Lengthiness 119.7 120 122 118.4
Pelvic 90 80.2 83.5 85.5
Chest 63.6 61.8 79.6 68.8
Consistency 115.7 118.0 132.5 121.3
Overgrown 104.0 100.9 103.2 102.5
Osseous 13.2 14.6 13.9 15.4

The stretch index, or format, is inherent to dairy
cattle with the best exterior quality characte-
ristics. As evidenced by the values of the indica-
tors of our research, at first- heifers of the Jersey
breed, the lengthiness index is 119.7%, which is
by 0.3% less than the standard for dairy breeds.

The pelvic and chest indices are by 9.8 and 1.8
units higher than the standard for breeds of dairy
productivity.

The general development of the body and body
weight can be judged by the consistency or
compact index. It should be noted that the first-
heifers of Jersey breed is characterized by a
compact physique with a consistency index of
115.7%, which is peculiar to them in the studied
period of development.

The ratio of the height at the sacrum to the height
at the withers is characterized by the overgrowth
index, which is a good indicator of the growth
and development of the organism in the
postembryonic period. The average indicator of
our studies of this index (104.0%) testifies to the
good development of the physique of the

evaluated animals. The bone index was lower
than the standard for dairy breeds (1.4%), while
the proportions of the physique of the animals of
the evaluated Jersey heifers were preserved.
Thus, the results of the visual and index assess-
ment showed that the first Jersey heifers had a
pronounced milk type. They are characterized
by a good physique and a strong constitution, on
which the level of milk production, health status
and the duration of productive exploitation
largely depend.

Assessment of the udder of cows is one of the
most important measures of technological
selection of cows and is carried out in order to
determine the suitability of animals for machine
milking, its development is characterized by
measurements of the udder and teats of first-
heifers.

Measurement indicators, which are given in
Table 6, characterize the development of mor-
phological features of the udder in first- heifers
of the Jersey breed of the SLL “Topal-Bereket”
herd.

Table 6. Morphological properties of the udder of first-heifer cows of Jersey breed

. Indices .
Signs X2Sx | Cy Points
Udder size, measurements, cm
Girth 125.8+0.5 2.8 5
Length 32.0+0.3 6.6 5
Width 37.9+0.6 9.8 5
Depth 23.740.3 7.3 4
Distance from the bottom of the udder to the ground 60.4+0.2 6.1 -
Size of nipples, cm
Front nipple length 5.30+0.06 7.9 4
Back nipple length 4.4+0.03 4.1 -
Front nipple diameter 2.6+0.04 10.3 5
Back nipple diameter 2.3+0.02 6.6 -
Distance between nipples, cm
front 9.0+0.03 20.5
back 6.2+0.1 15.6
front and back 10.8+0.2 12.9
Udder shape:
tub-shaped — 67.4 %; cup-shaped —32.6 %




From the given data it follows that the first-calf
heifers of SLL "Topal-Bereket" in terms of
measurements, the girth, length and width of the
udder correspond to the permissible norm and
the requirements of the standard for the Jersey
breed. The udder girth is large; the depth is
medium. The length of the front nipples was
within 5.3 £+ 0.06 cm, the back - 4.4 + 0.03 cm.
The diameter of the nipples both front (2.6 +
0.04 cm) and back (2.3 £ 0.02 ¢cm) and the teat
spacing was in a standard milking position. The
distance from the bottom of the udder to the
ground was within the permissible norm - 60.4
+ 0.2 cm. All evaluated first-heifers of the Jersey
breed had the desired udder shape (tub-shaped -
67.4% and cup-shaped - 32.6%), the develop-
ment of the udder quarters was symmetrical,
uniform, tight attachment to the body, the
bottom of the udder is horizontal, the shape of
the nipples is cylindrical (Figure 2).

Figure 2. The shape of the udder and teats of first-heifer
cows of Jersey breed

Characterizing the variation of the udder
measurement indices, it can be noted that to the
least variability are subjected measurements of

the udder of first-heifer cows by girth - 2.8%; by
distance from the bottom of the udder to the
ground - 6.1%; along the length of the nipples -
7.9% (front) - 4.1% (back); on the diameter of
the nipples - 10.3% (front) - 6.6% (back).

Low coefficients of variation indicate a targeted
selection of cows with excellent udder quality.
On average for the herd, the coefficients of
variation show that this herd of first-heifer cows
is the most variable in terms of the distance
between the teats - the front teat is 20.5%, the
back teat is 15.6%.

When selecting for any complex physiological
indicators, it is necessary to establish the degree
and direction of the relationship with other
indicators. If there is a positive correlation bet-
ween the sectioned indicators, then the selection
of animals for one indicator automatically leads
to an improvement of another indicator.

The relationship of morphological signs of the
udder and milk yield for 305 days of lactation of
first-heifer cows can be judged by studying the
correlations, the results of which are given in
Table 7.

Between the girth and width of the udder and
milk yield per lactation of Jersey first-heifer
cows, the relationship is weak positive and is
0.092 and 0.102, respectively. The correlation
between the length, width and girth of the udder
and the fat content in milk is weak and amounts
to +0.123, +0.053 and +0.158, respectively. The
weak link between udder measurements and
signs of milk production is a consequence of
drought, which affected cow feeding levels in
2020 and affected milk yield per lactation.

Table 7. Correlations between udder measurements, milk productivity of first-heifer cows of Jersey breed, r £ mr

Udder measurements Correlation coefficient
milk yield for 305 days of lactation fat content amount of fat
Length -0.064 +0.123 -0.004
Width +0.092 +0.053 -0.062
Girth +0.102 +0.158 +0.213
Front lobe depth -0.071 -0.005 -0.003
CONCLUSIONS the target standards: height at the withers

The milk yield of first-heifer cows for the first
lactation averaged 4660 kg of milk with a fat
content of 5.96%, the amount of milk fat - 276
kg.

All basic measurements of first- heifers of
Jersey breed are within the limits established by

averaged 126.0 cm, height at the rump - 131.1
cm, deep and wide chest - 63.7 cm and 40.5 cm,
respectively, the skeleton is thin — the pastern
girth is 16.6 cm.

It has been established that first-heifers of Jersey
breed are characterized by a compact physique
with a consistency index of 115.7%, which is



characteristic of them in the studied period of
development.

All evaluated Jersey heifers had the desired
udder shape (tub-shaped - 67.4% and cup-
shaped - 32.6%).

The correlation between the length, width and
girth of the udder and the fat content in milk is
weak and amounts to +0.123, +0.053 and
+0.158, respectively.
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Abstract

To assess the different patterns of lactation curve and their parameters, were assigned buffaloes from intensive and
pasture farming with respectively 466 and 335 normal lactations. The effects of peak month on overall persistency (PI1),
post-peak persistency (PIP) and peak yield (PMY) were tested via LSMLMW and MIXMDL. The curves of lactations with
first (LC1), second (LC2), third (LC3) and fourth-plus (LC4) peak month were shaped through conventional statistics.
The results show mass deviation from the typical curve, the LCI lactations being 60%, while LC2 are 1/4. Delaying the
peak from Ist to 3rd month, PIP decreases from 88.2 to 86.4% (P< 0.05), but with highest value (90.4%) is LC4 (P<
0.01). Most productive are the lactations with typical pattern (LC2), while LC1 have lower milk yield, despite the higher
peak yield, but because of the lower productivity and overall persistency (PI1) after it. It was demonstrated that for the
economics of buffalo farming persistency by itself is not the only important parameter, but actually its combination with
peak yield and the positioning of the peak.

Key words: buffaloes, lactation curve, peak month, persistency.

INTRODUCTION and their parameters in Bulgarian Murrah
buffaloes from two farms.
Lactation curve of buffalo cows is to a great

extent dependant on non-genetic factors related MATERIALS AND METHODS

to management, climate and fodder resources, as

it has been reported on global (Chaudhry et al.,  The study assigned milk yield test-day data from
2000; Amin, 2003; Macciotta et al., 2006;  the record books of two farms for the period
Anwar et al., 2009) and national (Penchev et al., from 2003 to 2018. On one of the farms (Fm1)
2011) scale. The ideal shape of lactation  the buffaloes are housed in a tie-stall barn with
dynamics is a curve with a peak as high as an exercise yard, while on the other (Fm2) they
possible and, more importantly, with a gradual are also in a tie-stall barn in the night but on
decline afterwards (Pryce et al., 1997; Dekkers  pasture all through the day. From Fm1 was used
etal., 1996; Grossman et al., 1999). Though not  the information about 466 normal and 115 short
as persistent as in bovine cows, it was  (minimum 90 days) lactations, from Fm2 - 335
demonstrated by Borghese et al. (2013) on normal and 58 short.

global scale that in the water buffalo species its Three impor{ant parameters of lactation were
pattern is similar, the peak yield being normally  studied to describe the dynamics of milk release

between 40-th and 50-th day of lactation. throughout it: lactation curve, persistency of
More importantly, such lactation shape was ob- lactation, and peak milk yield.
served in the Bulgarian Murrah in particular - Lactation curve. Because of the unequal

both in earlier grading stage of the population  number of lactation days from parturition to first
(Polihronov et al., 1977) and at a more recent test day, the pattern of the lactation curve was
status of the developed breed (Penchev et al.,  established via  conventional  statistical
2011). Nevertheless, in our previous study in  procedure after transformation of the test-day
association with days-in-milk (Penchev etal.,in  milk into actual lactation months. For this
press) was established deviation from the princi- purpose, test-day records were initially divided
pal pattern of lactation curve for the last decade.  into ten-day periods and then rearranged so the
Hence, the purpose of the present study was to  first test day, in particular, to be transformed into
assess the different patterns of lactation curve one, two or three ten-day periods. In this way,
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all lactations could be aligned by their first ten-
day period, and then every three ten-day periods
grouped back to obtain on monthly milk yield.
On this transformed monthly basis daily milk
yield was subjected to data processing.
Analysis of variance of milk yield were carried
out under the following model (MDL-1):
Yao=wp+ Hr+ PAg + MO; + YR; + SEi + R[DIM]
+ en,

where: u is the mean value of the trait;

Hy - the fixed effect of herd/farm (f'=1...2);
PAg - the fixed effect of parity (g=1...11);

MO; - the fixed effect of lactation month order
=1...7)

YR; - the fixed effect of period of year of calving
(j = 1...4): 2003-2006, 2007-2010, 2011-2014,
and 2015-2018;

SE) - the fixed effect of season of calving (k=
1...4);

R[DIM] — the regression of days-in-milk;

and e - the residual effect.

For that purpose, were used the software pro-
ducts LSMLMW and MIXMDL (Harvey, 1990).
The LSM-estimates by the levels of the factor
lactation month were used for the shape of the
overall lactation curve, while conventional
statistical procedure (CSP) was used for the
patterns of lactation curve in the cases of peak
yield in the first (LC1), second (LC2), third
(LC3), and fourth-plus (LC4) month
postpartum.

Persistency of lactation. Two indices were
computed also on monthly basis:

e Opverall persistency (PI1) - from 1st to 7th
month, as the average ratio between the milk
yield of each month (from second on) and of
the previous month.

Post-peak persistency (PIP) - as the average
decline after established peak month down
to 7th month, which includes milk yield for
7 months (6 ratios) when the peak is in the
first month (i.e., PIP= PI1), 6 months when
second month is peak, 5 months when third
month, and 4 months when the peak is in the
fourth month and later.

Analyses of variance of PIl and PIP were
carried out under the following model (MDL-2):
qu: u+ Hf+ PAg + YRJ + SEr + DIM; + DO,
+ PM, +ep,

where: u, Hy, PAg, YR;, and SE are same as in
MDL-1, while DIM; here is the fixed effect of
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days-in-milk (/ = 1...4) with classes 210-260,
261-305, 306-365, and >365 days; DOy is the
fixed effect of days open (m = 1...5) with classes
0, 1-40, 41-80, 80-120, and >120 days; and PM,
is the fixed effect of peak month (g =1...4) - Ist,
2nd, 3rd, and 4th-plus.

Daily milk yield in the peak month (PMY). The
order of the peak month was established for each
lactation (including short lactations) as the
maximal monthly milk yield among all available
lactation months; in case of two or more
consecutive months with equally highest yield,
for peak month was taken the earliest. PMY was
also subjected to Model-2.

Two relevant traits were studied additionally.
Lactation milk yield (LMY) was analyzed via
MDL-3, involving the same sources of variance,
except for DIM which was included as a
regression. DIM was analyzed as a trait via
MDL-4, excluding DIM as a source of variance.
For the ease of reading, the abbreviations used
in this work are as follows (in alphabetical
order): CSP - conventional statistical procedure;
DIM - days in milk; LC1, LC2, LC3, and LC4 -
lactation curve in the cases of peak yield in the
first, second, third, and fourth-plus month
respectively; LMY - lactation milk yield; MDL-
1 to MDL-4 - linear models; PI1 - overall
persistency; PIP - post-peak persistency; PMY -
daily milk yield in the peak month.

RESULTS AND DISCUSSIONS

The results of the analyses of variance of the
studied traits are presented in Table 1.
Concerning daily milk yield per month, the data
indicate that all sources of variance have highly
significant effect. Most importantly, the factor
with best expressed effect is lactation month (F=
511.3, P< 0.001). This significantly conside-
rable effect and the td-values on Figure 1 render
the established overall lactation curve highly
reliable. The figure shows that practically the
first two months are on the par for peak
productivity, first month having 8.36 kg and
second by only 2 percent lower - the difference
being non-significant. The further differences,
however, are all proved at P< (0.001. They show
gradually increasing relative differences from
2nd-3rd month (10.4 percent) to 6th-7th (13.8
percent).



Table 1. F-values with levels of significance of P-value from the ANOVAs of monthly yield, persistency (PI1, PIP),
peak yield (PMY), lactation yield (LMY) and DIM

Sources of df Milk yield PI1 PIP PMY LMY DIM
variance MDL-1 MDL-2 MDL-2 MDL-2 MDL-3 MDL-4
Factors:

Farm 1 20.4%** 1.6 NS 13.8%** 25 N8 13.6%** 6.1 *
Parity 10 39.8%** 3.2k 5.3k 11.3%** 8.2k 5.0%*
Period/Year 3 22.9%** 5.4 ** 7.9k 6.0%%* 5.7k 11205
Season 3 19.8%** 4.8 ** 18, 1%%* 7.4k 3.6 * 0.9 N
Lactation month 6 S11.3%%* - - - - -
Days-in-milk 3 - 34 * 30.2%** 5.8%** - -
Days open 4 - 0.6 NS 0.8 NS 2.6 NS 3.7 ** 58.3%**
Peak month 3 - 27.5%k% 7.3%%% 14. 8% 3.7 * 1.9 N
Regressions:

Days-in-milk [ 1] 220.6%** ] - | - | - [ 264.0%x | -

Significance of P-value: *** - P<0.001, ** - P< 0.01, * - P<0.05, NS - P> 0.05

Figure 1 also represents the differences among
the lactations with different order of the peak
month. It is seen that these are four different
patterns with dynamics that are similar only
after fourth lactation month. The LC1 lactations
have the highest peak yield but also fast decline
to the second month of 15 percent. In this way,
the LCI lactations have by 1.3 kg higher milk
yield in the first month while the overall
superiority of the LC2 lactations after this is 2.5

kg. The great difference at the second month
between LC1 (7.78 kg) and LC2 (8.81 kg) on the
basis of the similar productivity at fifth month
suggests significant difference in post-peak
persistency to be expected. The relative
difference from month to month in the case of
LC1 (Figure 1) is averagely 11 percent while in
the case of LC2 it is 13.5 percent. This is better
demonstrated later on by the persistency indices
in Table 2.

1 2 3 lactationgnonth 5 6 7
—/s 8,36 8,18 7,33 6,56 5,84 5,16 4,45
—IC1 9,15 7,78 6,87 6,13 5,48 4,81 4,06
| C2 7,87 8,81 7,51 6,51 5,71 4,94 4,20
- «=|C3 6,51 7,04 7,84 6,70 5,77 5,08 4,44
eeeeelC4 5,86 6,13 6,12 6,59 6,17 5,44 4,71

Figure 1. Lactation curves (daily yield per lactation month): from overall data set (X) in LSM (MDL-1)
and in dependence on peak month (CSP); td (MDL-1): 1-2 - P> 0.05, for all other differences P< 0.001

The overall lactation curve in this study deviates
from the ideal pattern described earlier in cattle
(Pryce et al., 1997; Dekkers et al., 1996;
Grossman et al., 1999). It is principally different
from the curves established in the breeds Nili-
Ravi (Khan & Chaudhry, 2001), Murrah
(Aspilcueta-Borquis et al., 2010; Singh M. et al,
2015), Mediterranean Italian (Catillo et al.,
2002), and Anatolian breed (Sahin et al., 2015;
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Soysal et al., 2016) with peak yield in the second
month. Furthermore, it is also different from the
lactation curve observed in our previous studies
on the Bulgarian Murrah - established peak in
the fourth ten-day period (Polihronov et al.,
1977) and in the second month in primiparous
buffaloes (Penchev et al., 2011).

The distribution of patterns of lactation curves
in dependence on their peak can be judged from



the number of observations (n) in Table 2. It is
seen that nearly 60% of the LC1 lactations,
which is a deviation from the typical curve,
while the LC2 lactations are less than one
quarter. This observation is unprecedented in the
literature on the water buffalo species, the
percentage of atypical lactations being below
10%, as reported by Mansour et al. (1992), Khan
& Gondal (1996) and Khan & Chaudhry (2001).
As Table 1 shows, post-peak persistency (PIP)
is strongly affected by all studied sources of
variance (P< 0.001), except for days open (P>
0.05). The effect of peak month on PIP is
expressed in F=7.3 (P<0.001), while on overall
persistency it is even more determinative (F=
27.5, P< 0.001) at the expense of the non-
significant farm/herd effect and the weaker
influence of the environmental factors (P<0.01)
and of days-in-milk (P< 0.05).

As the results from Table 2 show, delaying the
peak from first to third lactation month the post-
peak persistency decreases from 88.2 to 86.4%
(P <0.05), but the highest PIP = 90.4% belongs
to the LC4 lactations (P <0.01). The LC4
lactations are with highest overall persistency,
as well - by 13 percent relatively greater value
as compared to LC1 —but with also significantly
lowest milk yield. This lowest productivity is
due to the low productivity of the initial 3
months, where the cumulative milk productivity
is by 25% lower than the LC2 Ilactations,
according to the data in Figure 1. The table
shows that, judging by lactation milk yield, most
profitable should be the LC2 lactations. The
LC1 lactations have relatively low milk yield,
despite the high peak yield, but because of the
low persistency — post-peak persistency that
should practically be viewed as overall
persistency with significantly lowest index.

Table 2. Effect of peak month (LSM + SE)

Curve n PI1 PIP PMY, kg LMY, kg DIM, days
type MDL-2 MDL-2 MDL-2 MDL-3 MDL-4
n 801 0.929 + 0.009 0.880 = 0.005 8.55+0.16 1525.1 £25.7 285.4+4.94
LCl1 478 0.871 £ 0.009 0.882 +0.005 9.19+0.19 1507.8 £27.1 274.7£5.19
LC2 193 0.910+0.011 0.870 + 0.006 9.03 +£0.20 1578.9 £29.2 284.0 £5.60
LC3 74 0.947 £ 0.015 0.864 = 0.008 8.30+0.28 1553.0 +40.8 275.7+7.83
LC4 56 0.989+0.016 0.904 £+ 0.009 7.66 £ 0.29 1437.5+42.0 288.7+8.10
td 1-2%%, 3.(2,4)* 1-2,3)%, 1-3%% 23% 2-(1,4)* NS
1-(3,4)%%%, 2-4 %% 4-2,3)** 41,2y
Significance of differences: *** - P<0.001; ** - P<0.01; * - P<0.05; NS - non-significant
As most widely treated measure of persistency,  persistency, namely the role of overall

the index of post-peak decline established in this
study is higher compared to that reported for the
Anatolian buffalo (Tekerli et al., 2001) and
especially to the Egyptian buffalo (Elmaghraby,
2009), but lower than Nili-Ravi (Zakariyya et
al., 1995) and the Mediterranean Italian (Catillo
et al., 2002). It is lower also compared to our
previous study (Penchev & Peeva, 2013), in
view of the included data not only about 305-day
lactations but also such with length of down to
210 days.

It is demonstrated herein that persistency (in the
worldwide sense, post-peak persistency) by
itself is not the only important parameter for the
economics of dairy buffalo farming. Actually,
its combination with peak yield and especially
the positioning of the peak are more essential. In
this context, the study also demonstrated the
usefulness of the alternative measures of

62

persistency index, including the possible initial
milk yield increase and a second-month peak
that result in higher milk productivity
throughout lactation. As they are associated with
an economic loss, the dependencies and causes
for the established skewed pattern of lactation
dynamics are further to be studied.

CONCLUSIONS

The highly significant effect of lactation month
(P<0.001) in this study proves the established
overall lactation curve with first month peak
productivity. The mass deviation from the
typical curve (for the bubaline species and for
the Bulgarian Murrah in particular) is expressed
in a portion of nearly 60% of the lactations with
first month peak, while those peaking in the
second month are less than one quarter.




Peak month has highly significant effect on
post-peak persistency (P<0.001). Delaying the
peak from first to third month, PIP decreases
from 88.2 to 86.4% (P <0.05). With highest PIP
(90.4%) is the curve with the most delayed
(fourth) peak month (P <0.01), but the lactation
milk yield is lowest.

Judging by milk yield, most profitable should be
considered the lactations with typical pattern
(second month peak). The lactations with a peak
in the first month have relatively low milk yield,
despite the high peak-month yield, but because
of their low persistency.
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Abstract

There are presented the results of a comparative assessment of milk productivity for 305 days of the first lactation of
daughters of the local generation of the Holstein breed of various origins and their mothers, as well as a study of the
variability and heritability of milk productivity traits. The studies were carried out in 2020-2021 in the herd of Joint-
Stock Company "Aydin", Comrat, Administrative and Territorial Unit Gagauzia, Republic of Moldova. There was
established a significant advantage in milk yield of daughters on average for the first lactation over mothers by 530 and
1240 kg of milk, respectively, of Dutch and German breeding, with P <0.001. A weak positive relationship was established
between the milk yield and the fat content in milk at the offspring of the local generation of various origins (r = +0.069)
at first-calf heifers of German breeding also have a weak negative relationship (r = -0.186) - first-calf heifers of Dutch
breeding. The relationship between milk yield and the amount of milk fat at the descendants of German breeding is
positive, the tightness of the relationship is high (r = +0.768), which is significantly greater at P <0.001 than at the
descendants of the Dutch breeding - the tightness of the relationship is moderate (r = +0.366). It should be noted the high
degree of heritability in milk yield for the first lactation (mother-daughter) of German breeding - 93.0%, Dutch breeding
- this indicator is two times lower - 44.8%.

Key words: correlation, daughters of local generation, heritability, productivity, variability.

INTRODUCTION Economically useful traits, to a certain extent,
are genetically related to each other, that is, they
Modern cattle breeding in the leading countries are correlated. The study of correlations
of the world is characterized by dynamic between economically useful traits in breeding
development, assimilation of intensive work with dairy cattle is of particular
technologies, an increase in the productivity of  jmportance. One-sided breeding for any one trait
animals, which ensures a steady increase in is impossible without considering the indirect
production. Dairy farming in these countries is  effect that can be obtained from other traits
developing through the accelerated increase of (Dechow et al., 2002; Perez-Cabal & Alenda,
the genetic potential of livestock, intensive 2002; Veerkamp et al., 2001).
rearing of reproductive heifers, reproduction of Analysis of numerous materials on some breeds
the herd with first- heifers tested for their own of dairy cattle showed that in the selection
productivity and intensive use of improvers in  process, the variability of one of the phenotypic
the selection of bulls, as well as balanced  indicators depends on the variability of other
feeding of cows and reproductive calves. economically useful traits. Thus, the variability
The increase in milk yield and other indicators  of the fat content in milk depends on the level of
of milk productivity depends on the correct  milk yield of cows and, to a large extent, on their
balanced feeding, climatic conditions of the live weight. An increase in live weight to an
environment, features of the exterior of cows,  optimal value is accompanied by an increase in
etc. The use in breeding work of highly milk yield. However, the correlation between
productive cows contributes to the accumulation  these features is curvilinear. Analysis of the
of the most valuable genetic potential of  relationship between milk yield and live weight
animals, increases the possibility of obtaining  of black-motley cattle, carried out on a large
more highly productive breeding herds  livestock (Fenchenko & Nazarchenko, 2003),
(Chechenkhina et al., 2018; Zernina, 2019; shows that the highest milk yield is observed at
Zyryanova, 2108; Nemtseva, 2019; Stepanov et cows with a live weight of 550-600 kg. Further
al., 2019; Fedoseeva et al., 2018). increase of body weight did not affect the
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increase in milk yield and reduced the value of
the milk yield coefficient.

The modern use of the Holstein breed requires
additional study of the breeding and genetic
parameters of the population, with the help of
which it is possible to establish the degree of
constancy of economic traits, correlations
between  traits and  their  heritability
(Adzhibekov, 1995; Nazarchenko, 2007,
Nazarchenko, 2011, Ovchinnikova &
Rumyantseva, 2012; Fenchenko &
Nazarchenko, 2003; Fenchenko et al., 2009;
Ernst & Zinovieva, 2008). When assessing the
effectiveness of breeding by traits, there are
many opinions about the role of the coefficient
of heritability. So, the researchers Beguchev et
al. (1969) noted that the study of the degree of
influence of the coefficient of heritability has a
certain value for predicting selection and
breeding work for relatively large populations of
livestock.

Assessment of the influence of mothers 'cows on
milk yield and the qualitative composition of
daughters' milk is one of the fragments in the
breeding of cattle, which meets the modern
requirements of intensive dairy farming
(Damarov & Shishin, 2018; Kozlov, 2019;
Kulikova & Eremin, 2016; Piotrovskaya &
Damarov, 2018; Titova, 2019). In the literature,
there are completely different data on the
heritability of productivity indicators. As a
result of the research by Sklyarenko et al.,
(2017), it was established the dependence of the
milk production of cows on the productivity of
their female ancestors in a herd of dairy cows.
According to Novak (2012) and Piddubna
(2014), the heritability coefficients (h?) between
milk yield and the amount of milk fat of
daughters and their mothers ranged from 0.264
to 0.356. At the same time, the authors found
that the share of the influence of the milk yield
of mothers on the milk yield of daughters is in
the range of 19.3-46.8%.

In the zootechnical literature there are many
reports on the range of variation in the
coefficient of heritability of the traits of milk
production. So, in terms of milk yield, the
heritability coefficient varies from 0.10 to 0.60,
in terms of the fat content in milk - from 0.01 to
0.78 (Adzhibekov, 1995; Katmakov and
Anfimova, 2013; Kakhikalo et al., 2007;
Kuznetsov, 2002; Lyubimov & Martynova,
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1995; Mymrin, 1998). An important conclusion
follows from the results of the work of these
researchers: if a single lactation, for which it is
known that it has a relatively small coefficient
of heritability, then information about its milk
yield, generalized for five lactations, already
gives a sufficiently complete picture for judging
its breeding value. When calculating the
coefficient of heritability of milk production, it
is important that there are no sharp differences
in the conditions of keeping and feeding mothers
and daughters. Therefore, the coefficients may
be different not only in different farms, but in
the same farm in different feeding years. In good
housing conditions and adequate feeding, in
most cases they are higher, and lower in bad
conditions. At the same time, the higher is the
coefficient of heritability of a trait, the higher is
the effect of selection of animals by phenotype.
A higher value of the heritability coefficient
indicates that mass selection for this trait will be
effective, and its low indicators indicate a large
influence of environmental factors that reduce
the selection effect (Rokitsky, 1964; Ruzsky,
1972; Strekozov & Krylova, 1987; Eisner,
1986).

The aim of the study was to assess the milk
productivity of first-heifer cows of the local
generation and their mothers - Holstein cows of
various breeds, to study the correlation of milk
productivity traits and their heritability.

MATERIALS AND METHODS

The material for research was Holstein cattle of
various origins in the herd of J-SC "Aydm"
(Joint-Stock Company), t. Komrat in 2020-
2021. The milk productivity of first- heifers of
local generation was assessed at the end of their
first lactation. Holstein cows with family ties
(mother and daughter) were selected to study the
variability and heritability of milk productivity
traits for the first lactation. Each sample consists
of 20 cows and 20 offspring of local breeding
(Dutch breeding) and 23 cows - 23 offspring of
local breeding (German breeding). The milk
yield for 305 days of lactation, the fat content in
milk and the amount of milk fat were studied,
and the variability of these parameters (Cv) was
determined. It was done a study of the
correlative links of cows and primiparous local
organic generation with milk production, fat



content and overall amount of fat, body mass.
The correlation coefficient (r) was calculated on
a computer using the CORREL function in the
Excel program environment. The heritability
coefficient was found to be equal to twice the
correlation coefficient between mothers and
daughters (h2 = 2rM/F). To determine the
significant difference in the data, the Student's
test (t-test) was used. Statistical data processing

was carried out in a computer application
Microsoft Office Excel 2010.

RESULTS AND DISCUSSIONS

The results of assessing milk productivity and
quality indicators of milk of mothers and their
daughters - first-heifer cows of local breeding,
depending on their origin, are shown in Table 1.

Table 1. Comparative assessment of milk productivity for 305 days of the 1st lactation of daughters and their mothers,
depending on the origin, (X + Sx)

Mothers Daughters + in% to mothers
Milk yield Fat Milk yield, Fat Milk Fat
kg % | kg kg % [ kg yield, kg % | kg

German breeding

7239+195.5 | 3.73+0.04 | 27346.7 | 8479498 8% | 3.84+0.03 ] 32345 5%k |

+1240 | +0.11 | +50

Dutch breeding

7842+212.7 [ 3.62+0.05 | 284482 [ 8372+69.5* | 3.82£0.02 [ 314%3.6** | +530

[ +02 | +30

Note: * - P <0.005; ** - P <0.01; *** - P <0.001

The analysis of the obtained results showed a
significant advantage in milk yield of daughters
on average for the first lactation over mothers.
The milk yield of daughters, on average,
exceeded the milk yield of mothers for 305 days
of lactation by 530 and 1240 kg of milk of Dutch
and German breeding respectively, with P
<0.001. The data obtained by us are confirmed
in the studies of Bakai & Lepekhina (2016),
Latysheva (2018), Tekeev (2014), where cows-
daughters exceeded cows-mothers in milk yield
for the first lactation. The results of the studies
by Poslavskaya (2016) showed a significant
superiority of daughters over mothers in terms
of the amount of milk produced and the amount
of milk fat.

Regarding the fat content of the compared
animals, it should be noted that all daughters in

terms of fat content in milk exceeded the
requirements of the standard by + 0.24%
(German breeding) and + 0.22% (Dutch
breeding). In terms of the amount of milk fat, the
daughters of German breeding exceeded
mothers by 50 kg (P <0.001), daughters of the
Dutch breeding by - 30 kg (P <0.01).

An analysis of the selection and genetic
parameters of economically useful traits of
mothers and daughters of various origins
showed that the highest coefficient of variability
in milk yield for the first lactation was at
mothers and daughters of German breeding,
which is by 0.3 and 1.7 percent more,
respectively, than at mothers and daughters of
Dutch breeding (Table 2).

Table 2. Comparative assessment of the coefficient of variability of indicators of milk production mother-daughter (%)

Indicators Milk yield Fat content Fat amount
German breeding mothers 13.0 4.7 11.7
daughters 5.6 3.5 8.2
Dutch breeding mothers 12.7 5.7 12.9
daughters 3.9 2.4 5.3

The coefficient of variability in terms of the
content and amount of fat was higher at the
daughters of German breeding, respectively, by
1.1 and 2.9 percent.

On average for the sample, the coefficients of
variability for all analyzed indicators are lower

compared to the literature data, with the
exception of the coefficient of variability of
mothers of Dutch breeding in terms of fat
content (5.7%).

Thus, the low value of the coefficient of
variability for all analysed characteristics of



mothers and daughters of different origins
indicates a small range of variability and a
decrease in the genetic diversity of this livestock
population. The results of the realization of the
genetic potential in terms of milk production

indicators by first- heifers - daughters of local
breeding are shown in Table 3, for which the
parental index of mothers cows (PIC) was
calculated.

Table 3. Realization of genetic potential by daughters of local breeding of various origins

Indicators Dutch breeding German breeding
Parental index of mothers cows (PIC) Milk yield, kg 9154+121.3 9203+116.4
fat, % 4.06+0.03 3.92+0.04
Daughters Own productivity Milk yield, kg 8372+69.5 8479+98.8
fat, % 3.8240.02 3.84+0.03
Realization of genetic potential (RGP), Milk yield 91.4 92.1
% fat 94.1 97.9

As it can be seen from the data in Table 3, the
parental index of mothers (PIC) in terms of milk
yield was the highest at German-bred mothers -
9203 kg, which is by 49 kg of milk more than
the parental index of Dutch-bred mothers, the
difference is insignificant.

Realization of the genetic potential (RGP) of
first- heifers - daughters of both breeding was
quite high - 91.4% (Dutch breeding) and 92.1%
(German breeding), in general, according to the
analysed traits, it is observed some superiority
of the daughters of German breeding over their
peers of the Dutch breeding.

The quality of animal evaluation and selection is
influenced by the relationship between traits of
milk production. It is known that the correlation
between the milk yield and the fat content in
milk depends on many factors, including the
breed or belonging of animals to a particular
breeding. As a result of studying the relationship
between milk yield and fat content in milk at the
offspring of local generation of various origins,
a weak positive relationship (r = +0.069) was
found at first- heifers of German breeding and a
weak negative relationship (r = -0.186) at first-
heifers of Dutch breeding (Table 4).

Table 4. Correlations between the main characteristics of the productivity of daughters - descendants of the local
generation of various origins, r + mr

Origin of first- Indicators
heifers Milk yield - Milk yield - the Milk yield - Live weight - Live weight -
Fat content amount of fat Live weight Fat content amount of Fat
German breeding +0.069+0.22 +0.768+0.14%*** -0.161+0.21 -0.437+0.20 -0.396+0.20
Dutch breeding -0.186+0.22 +0.366+0.21 +0.043+0.22 -0.267+0.21 -0.108+0.22

Note *** - P <0.001

The relationship between milk yield and
the amount of milk fat at the descendants of
German breeding is positive, the tightness of
the relationship is high (r = +0.768), which
is significantly greater at P <0.001 than at
the descendants of the Dutch breeding -
the tightness of the relationship is moderate
(r=+0.366).

On the high indices of correlation between milk
yield and the amount of fat in milk (r = + 0.94)
and (r = + 0.91), when studying the milk pro-
ductivity of the Holstein breed, was also indica-
ted in the work of Carabano et al., (1989). With
a high live weight of the offspring of both Ger-
man breeding (606 kg) and Dutch breeding (611
kg), a weak negative relationship (r = —0.161)
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and a weak positive (r = +0.043), respectively,
was established. This indicates that a further
increase in the live weight of cows can lead to a
decrease in their milk yield. Therefore, the main
attention in the selection should be paid to the
amount of milk yield while maintaining
sufficient parameters for live weight.
Correlation relationships between live weight
and fat content in milk and live weight and milk
fat are negative at the entire analysed livestock
of first- heifers of both breeds, however, the
closeness of the relationship for animals of
Dutch breeding is weak, for animals of German
breeding - moderate.

Assessment of the genotype for productive
qualities is inextricably linked with the



determination of the heritability of traits.
Therefore, to assess the indicators of heritability
of traits, it was used the method of heritability of

traits, it was used the method of correlating traits
of daughters (descendants of local breeding)
with their mothers (Table 5).

Table 5. Correlations between the main features of productivity of daughters and mothers of different origins, r + mr

Indicators Number of animals: Milk yield, Fat content, Fat amount,
mothers - daughters, n kg % kg
Mothers- daughters (NL) 20-22 +0.224+0.15 +0.066+0.15 -0.036+0.15
Mothers- daughters (DE) 23-23 -0.465+0.14™ +0.057+0.16 -0.087+0.16

Note: *** - P <0.001

A positive correlation coefficient of milk yield
for 305 days of lactation was revealed between
mothers and daughters of the Dutch breeding,
the tightness of the relationship is weak
(+0.224). A negative correlation in milk yield
for 305 days of lactation (-0.465) was found
between mothers and daughters of German
breeding, the closeness of the relationship is
moderate, which confirms the superiority of
daughters in milk yield for the first lactation. A
weak positive correlation was found for the fat
content in milk between mothers and daughters
of both breeds. It should be noted that there is a

negative correlation in the amount of milk fat at
mothers-daughters of both breeds, the tightness
of the relationship is weak.

As a comparative analysis between mothers and
daughters of Dutch and German breeding in
terms of the correlation coefficient (milk yield
per 305 days of lactation) is revealed a
significant difference (-0.241) at P <0.001.
Heritability indicator was studied by us by the
double correlation method (mother-daughter),
that is, the degree of inheritance of traits from
the mother (Table 6).

Table 6. Heritability (h?) of productivity traits (mother-daughter) of the Holstein breed
of different breeding for 305 days of lactation, %

Indicators Dutch breeding German breeding
Number of animals: h?=2ruma Number of animals: h?=2rima
mothers - daughter, n mothers - daughter, n
By milk yield 42 44.8 46 93.0
By fat content in milk 42 13.2 46 11.4
By the amount of milk fat 42 7.2 46 17.4

It should be noted that a high degree of
heritability was revealed in terms of milk yield
for the first lactation (mother-daughter) of
German breeding, which amounted to 93.0%.
To our opinion this is due to the fact that over
the past few decades in Germany, breeding work
has been carried out to combine high milk yield
and high fat and protein content in milk.

As for the Dutch breeding cows, this index is
two times lower - within 44.8%. Heritability
coefficients (h2) of fat in milk and the amount
of milk fat are lower than the literature data.
According to the literature (Ruzsky, 1977), in
different populations, the coefficient of
heritability (h2) of the fat content in milk and the
amount of milk fat are higher and vary between
17-70 and 45-70.

Thus, the results obtained testify to the obser-
vance of the technology of growing, feeding and
keeping cattle on the JSC farm "Aydin" in all
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age periods of animals. Further study of the
degree of influence of the heritability coefficient
will be continued after the daughters finish the
second and subsequent lactations, which is of
certain importance for predicting selection and
breeding work for a relatively large population
of livestock.

CONCLUSIONS

The established negative relationship between
the fat content in milk and the milk yield of
mothers and daughters (descendants of the first
local generation) indicates that further selection
for milk yield in the J-SC "Aydin" must be
carried out taking into account the fat content of
milk.

Low correlation coefficients between milk yield
and live weight (positive - German breeding and
offspring of the first generation) and (negative -



Dutch breeding) indicate a non-linear nature of
the relationship between them, and characterize
the homogeneity of the herd of J-SC "Aydin" by
live weight.

The study of the relationship between milk
productivity, fat content in milk, amount of milk
fat, milk yield and live weight at first- heifers of
local generation made it possible to establish
correlation coefficients of positive and negative
directions of different strength.

The obtained results of studies of the
coefficients of correlation and heritability of the
main breeding traits, the correlation between the
milk production of daughters and their mothers
of the Holstein breed of various origins, should
be used in the selection and assortment of
animals and in the long-term planning of
breeding programs of the herd of J-SC "Aydin".
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Abstract

Utilization of animal genetic resources that live wildly needs to be maintained as well as one of the conservation efforts
in a sustainable manner. This study aims to obtain information on genetic characteristics and kinship of Weris (local
name) Gallirallus philippensis in several locations in Minahasa through molecular analysis using the Cyt-b gene.
Gallirallus philippensis in Minahasa seems to have considerable genetic differences with their relatives from the
Philippines and Australia where the results of the analysis show that the species found in Minahasa (Papontolen,
Ranoyapo, Tondano, and Wusa) although still have a high genetic diversity based on the existence of 7 different
haplotypes and form several branches but still in the same cluster. Alleged Weris in Minahasa may be a separate species

(Gallirallus celebensis) need to be considered.

Key words: cytochrome-B, Gallirallus philippensis, genetic, Minahasa birds.

INTRODUCTION

The Weris (Gallirallus philippensis) known as
the "Buff Banded Rail" belongs to the genus
Gallirallus, the Rallidae family (Allen et al.
2004), its widespread distribution includes the
Philippines, Indonesia, New Guinea, Australia
and New Zealand. In Indonesia it was known by
the name of the "Mandar Padi Kalung Kuning"
and in Minahada, North Sulawesi was known as
the "Weris Bird". In Sulawesi there were three
species  namely  Gallirallus  torquatus,
Gallirallus striatus and Gallirallus philippensis
(GP) which live wild in nature. In addition,
Coates & Bishop (1997) stated that Gallirallus
hilippensis was also found in the regions of
Maluku and Nusa Tenggara.

The three species of the genus Gallirallus had a
diversity that distinguishes one species from
another, with several key factors of each species,
besides that each species was monomorphic
which can be the main marker of differences of
each species. As a comparison of the Rallidae
family, for example the species Gallirallus
torquatus had a dark beak and legs, a dark brown
back, face, cheeks, and neck that was black and
there was a prominent white line on the cheeks
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under the eyes, while the bottom was a black and
white zebra stripe. Gallirallus striatus had a
yellow horn beak and the base was pink, the legs
were gray, the sides of the face and chest were
light gray, the back was brown (Taylor 1998;
Kennedy et al. 2000). Gallirallus okinawae had
a red beak and legs, a brown back, face, cheeks
and a black neck, with prominent white lines on
the cheeks under the eyes and at the bottom were
black and white.

The existence status of each of these species
varies according to Bird Life International
(2004) where Gallirallus torquatus, Gallirallus
striatus, and Gallirallus philippensis were in the
"least concern" status, while Gallirallus
okinawae was in the "endangered" category.
Some groups of birds were often difficult to
distinguish morphologically despite occupying a
variety of habitats and spread over diverse
geographies, especially  variations in
intraspecies. However, molecularly Fain et al.
(2007) stated that mitochondrial DNA had many
advantages as a molecular marker at the level of
vertebrate intraspecies because, according to
Avise (1994) the form of the pattern of
inheritance of Mitochondrial DNA through the
maternal line causes no recombination and high



mutation rates. The encoding area of
Cytochrome B (Cyt b) in the bird group (Gallus
gallus) had a size of 1143 nucleotides (nt)
located between NDS5 and tRNA (Desjardins &
Morais 1990). Cyt-b in each level of species had
a relatively high variation so that this encoding
can be used as a comparison for phylogenetic
analysis at the level of the same species, genus
or family (Bretagnole et al. 1998).

The lack of information and data regarding
phylogeny and morphology of birds in the genus
Gallirallus makes the study of phylogeny
(kinship) that plays a very important role in
animal management, especially to regulate
breeding strategies to avoid extinction, needs to
be done. The existence of Weris in their habitat
serves as a reservoir of germplasm wealth, both
as a collection and conservation of biodiversity
and for breeding material. Animal genetic
resources had an important role in the formation
of superior strains, while genetic diversity can
only be known through  continued
characterization and evaluation. In terms of the
utilization of existing animal genetic resources,
diversity needs to be maintained as well as one
of the preservation efforts in a sustainable
manner. In addition, this genetic information
will be very useful and valuable for ecological,
behavioral and physiological studies of Weris
and other genus Gallirallus.

Obtaining maps and phylogenic relationships
and genetic variations of Weris (Gallirallus
philippensis) in several locations in Minahada
(Papontolen, Ranoyapo, Tondano, Wusa) were
the main objectives of this study.

MATERIALS AND METHODS

Research activities carried out in two stages,
namely field activities for blood sampling (DNA
analysis) and activities in the laboratory.
Sampling was done purposively by selecting
several locations in Minahada, namely Tondano
(1°17'31.60 "N 124° 54' 03.94" E 681.5 m asl),
Wusa (1°34'01, 24 "N 124° 55 '37.97" E 81.82
m asl), Papontolen (1° 16' 22.17 "N 124° 37
'27.73" E 13.3 m asl) and Tompaso Baru (0° 54
'47.95 "N 124° 28' 22.25” E 346.7 m asl) (Figure
1). While the molecular analysis was conducted
at the Laboratory of Molecular Biology
Research Center for Biological Resources and
Biotechnology, IPB University.
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The equipment used in sampling was to use
40 m x 2 m green trawlers, GPS, digital
hygrometer thermometers and DSLR cameras.
Trawl was installed in accordance with the area
of rice fields Trapped birds were usually adults.
A total of 150 birds were obtained from the
catcher, and 30 blood Weris were taken for DNA
samples. A total of 25 samples were sequenced,
and those successfully dialeded were 16 samples
(Four samples in each at Papontolen, Tondano,
Wusa and Ranoyapo sites.

Blood samples were taken by using a syringe on
a wing vein (jugular vein) of 0.5 mL and put in
a micro tube (1.5 mL) that had been partially
filled with absolute alcohol and shaken until
homogeneous. Then the absolute alcohol sample
was added again until the eppendorf tube was
full, closed and stored at room temperature.
DNA extraction was carried out by modification
of the phenol purification method developed by
Sambrook et al. (1989).

Total isolated DNA was then electrophoresed on
1.2% agarose gel using 1 X TBE buffer solution
(89 mM Tris, 89 mM Boric Acid and 2 mM
EDTA, pH 8.0) in a submarine electrophoresis
(Hoefer) device. DNA was visualized using UV
Transluminator (A =260 nm).

The primary was used to amplify the Cyt b
region, which was based on Siahaan (2006), the
results of extraction in the form of total DNA are
used as a template to amplify the Cyt b region.
A pair of primers are used to amplify the Cyt b
region, namely the forward primer M101 5'-
CAA ATC CTC ACA GGC CTA TTC CTA
GC-3 ', and reverse primer M102 5'-TAG GCG
AAT AGG AAA TAT CAT TCG GGT TGA T-
3" . The PCR was performed using the AB
system system 9700. The composition for each
PCR reaction consisted of 2 times the Gotaq
green (promega) 12.5 pl master mix, total DNA
3 uL (10-100 ng), Enhancer 2 pL, 50 mM
MgCl—2 1.5 pL, each as much as 1 pL of 20 um
primary M101 and M102 and dw (ddH 2 O)
sterile water as much as 4 pL to a total volume
of 25 uL. DNA Cyt b PCR products were traced
using the automatic DNA machine ABI Prism
version 3.4.1. (USA). The tracking process was
carried out at PT. Genetic Science, Singapore.
Traceability data obtained were then aligned
using MEGA software version 4.0 (Tamura et
al., 2007). As a comparison of the ingroup in this
study the complete nucleotide of Buff Banded



Rail (Gallirallus philippensis, from Australia
with access number Gen Bank DQ485907), and
from the Rallidae family out group namely
Rallus longirostris (Access number Gen bank
DQ485908) (Fain et al., 2007). Analysis of
phylogenetic reconstruction using MEGA
software version 4.0 (Tamura et al., 2007). The
results of the tracing were seen the close
relationship with each other based on the genetic
distance of Kimura 2 parameters with the
phylogeny tree construction using the Bootstrap
Neighboor Joining method 1000 repetitions.

RESULTS AND DISCUSSIONS

Habitat Description of Weris (Gallirallus
philippensis)

The Minahasa region in general had moun-
tainous topography and there were stretches of
rivers, lakes and rice field which were widely
available in Indonesia.

Rice fields can be divided into tidal paddy fields
(influences to obtain water), non-tidal paddy
fields (water from rivers or from irrigation
channels) and rain-fed (only utilize rainwater for
processing), while lebak type were made on the
edge of a swamp or lake at low tide (Davies et
al., 1996).

The type of rice field Minahada was non-tidal
rice fields which obtain water from rivers or
from irrigation channels, generally had 2
growing seasons. In this study, other bird
species occupying habitat (based on morpho-
logical identification) that had been caught by
trawlers were Gallirallus torquatus, Gallinulla
chloropus, and Porphyrio porphyrio.

DNA Isolation and PCR Cyt b Gene

From 20 blood samples analyzed, 16 total DNA
results were obtained with a good enough yield.
From all analyzed samples successfully ampli-
fied by M101 forward primer and M 102 revers
reversal DNA fragment at 695 bp. At locations
W (Wusa), R (Ranoyapo), P (Papontolen), and
T (Tondano), only 16 samples successfully
amplified the complete Cyt b partial gene.

Genetic Variation Cyt b Gene

The DNA sequencing of the Polytase Chain
Reaction (PCR) product of the Cyz-b gene of the
Gallirallus philippensis bird sample from 4
locations in Minahada produces an alignment of
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DNA along 695-nt (nucleotides). Of the 695
nucleotides of Weris that were aligned, there
was the same nucleotide (conserve) of 685 while
there were 10 different nucleotides (10) with 3
parsimony sites and 7 singleton sites. There
were 685 different sites, showing differences in
intraspecies. Different nucleotides or (variable)
had  parsimony  properties  (Parsimony
informative sites). This means that the results of
the nucleotide sequence (at least two sequences)
were observed and compared with other
sequential data shows the difference from the
other two sequential data. Parsimony occurs at
sites 55, 180, and 507. However, the singleton
site occurs at sites 107, 141, 156, 161, 290, 320,
and 661. Nucleotide changes that cause tran-
sition substitution (pyrimidine and pyrimidine)
namely Cytosine (C) to Thymine (T) in the
amount of 12.03% or vice versa Thymine (T) to
Cytosine (C) in the amount of 14.58%, (purines
and purines) Adenine (A) to Guanin (G) a total
of 5.73%, or conversely Guanin (G) to Adenine
(A) a total of 12.56%. Nucleotide changes that
cause subversion (purine and pyrimidine)
substitution, namely Adenine (A) to Cytosine
(C) of 8.79% or conversely Cytosine (C) to
Adenine (A) 7.9%, Adenine (A) to Thymine (T)
of 7.25% % or vice versa Thymine (T) to
Adenine (A) of 7.9%. Guanin (G) to Cytosine
(C) was 8.79%, or conversely Cytosine to
Guanin was 3.6%. The difference in nucleotides
that occur was the transition substitution was
greater than the transversion substitution.
Transition mutations generally occur during
DNA replication whereas transversion was more
related to DNA repair systems that are prone to
errors (Burn & Bottino 1988; Sofro 1994). The
results of the alignment along the 695
nucleotides were the most common nucleotide
fragments C (31.9%), followed by A (28.7%), T
(26.3%) and the least was G (13.1%). This
proportion was in accordance with the opinion
of Kocher et al. (1989) that for the group of birds
and fish, the most nucleotides were C followed
by A, T, and G (Table 1).

The data in Table 1 shows the different
nucleotide sequences of all G. philippensis bird
samples. Of the four locations, one location
consisting of four samples had the same
nucleotide. This similarity of nucleotides was
also found in every other location was
represented by 1 sample.



Table 1. Difference between nucleotide and haplotype
results from 16 samples (4 locations) G. philippensis

Samples: 11:111 /235 6  Haplotip Location
504 568 9206 ]
571 610 007 1 ‘P T W R

Py ACC CGA CTT A )

P4 i. ..i..CIL.C. 1. oo LA B A ]

P5 G.. ..Cc..c. cC 3 1 i

Pl i6G..i..CI.C . ¢ 4 114 2

T1 i . .- €. C. ] 2 i

B |iealic€1:C 2T

T4 1G..{.AC|.CC] 5 {1

T8 iG.. .. ci.C. 4 i

Wi 1G.. ..Cl.€.| 4

W9 iG.. ..ci.c.i 4

W7 ' G. 0w G1:C . | 4

W8 G.. ..c..c. 4

R4 ' G . i €6 C & 4

iR§ _16..1..Ccl.€ .| 4 i

RS GGG G. C GC. 6 1

RS [ Gaca Lo s | G 6| 7 i 1

Sum of haplotip 7 4 3 1 3

Remarks: P (Papontolen), T (Tondano), W (Wusa), R

(Ranoyapo), G (Guanin), A (Adenine), T (Thymine), C
(Cytosine).

Changes in nucleotides that cause transition
substitution (purine bases to other purines),
namely from Adenine (A) to Guanin (G)
amounting to one site, namely the 55"
nucleotide and vice versa from Guanin (G) to
Adenine (A) amounting to one site namely the
161%t site, and the transition substitution
(pyrimidine base to another pyrimidine) from
Thymine (T) to Cytosine (C) amounted to two
sites namely 320th and 507 nucleotides.
Transitional substitution (pyrimidine base to
purine) from Cytosine (C) to Guanin (G)
consists of four sites, namely the 107", 141%,
156", and 290" nucleotides or from the purine
base to pyrimidine, namely from Adenine (A) to
Cytosine (C) totaling two sites, namely the 180"
site and 661%. The number of haplotypes
produced from 16 samples of Cyt-b sequences
along 695-nt from four locations amounted to 7
haplotypes. The Papontolen had 4 haplotypes,
the Tondano had 3 haplotypes, the Wusa had 1
haplotype and the Ranoyapo had 3 haplotypes.
These results indicate that Papontolen locations
had the most diverse haplotype diversity
compared to Tondano, Wusa and Ranoyapo
populations. From the data shows that the Wusa
location only had one haplotype (uniform).

The genetic distance was used to see the close
genetic relationship between birds of Werist
through the use of pairwise distance calculation
analysis. With the Kimura 2 Parameter model, it
can be shown a genetic difference matrix in
paired nucleotides that take into account the
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degree of substitution of transitions and
transversions. The kimura 2 parameter genetic
distance value from the smallest (null) to the
largest 0.009.

This shows that that G. philippensis cannot be
distinguished between locations. A very close
relationship occurs in several birds in four
different locations (inter-location) because it
had a genetic distance of null, but also in the
intra-species relationship had a genetic distance
of null or had a nucleotide similarity. Samples
P4, T1, and T3 had the same nucleotide
sequence. The main differences with samples
P3, P5, P7, T4, T8, W3, W9, W7, W8, R4, R6,
R8, and R5 were shown by the 55" nucleotide
sequence (A-G). In other groups that had the
same nucleotide sequence were samples of
Weris, P7 T8, W3, W9, W7, W8, R4, and R6.
The main difference from the T4 sample was the
161" nucleotide sequence (G-A). The RS
sample differs from the other 15 samples in the
nucleotide sequence 107, 131, 147, and 290 (C-
G). A close association arises in intra-species
that was the species in W3, W8, W7, W9 and
aware in one branch with the sample R4, R6, T8,
and P7.
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Figure 1. The phylogeny of G. philippensis
between locations in Minahasa (P, R, T, W) and
G. philippensis from Australia (Q1), compared to the
R. longirostris (Q2) outgroup, G. striatus

The phylogeny tree construction of G. philippensis
uses the neighbor joining method with a genetic
distance of 2 kimura bootstrap parameters 1000x
delivered in Figure 1, which was divided into
two large clusters. Cluster A consists of
16 samples and cluster B only represented by



2 samples based on differences in nucleotides
and genetic distance from each sample from four
different locations. Even more clearly there
were differences in interpopulation and
intrapopulation, as well as similarities in
intraspecies and interspecies. Samples that form
clusters had slight differences (no by location).
This can be explained by the fact that the four
habitat sampling sites were the same even
though the height of the sea level and the
average location were different. The difference
was only because the elders were too far away.
The four sampling locations were quite far apart,
but it was still possible for mating to occur
between birds from one location, with another
location as a population in one island typically.
Another possibility that can occur was the
accidental introduction by farmers or catchers.
This can result in mating between birds in one
location with another location. The phylogeny
tree construction of G. philippensis originating
from four populations in Minahasa compared to
G. philippensis from Australia. and other groups
of R. longirostris, were listed in Figure 1.
Based on the phylogeny tree above it appears
that there were two main clusters, namely
G. philippensis from Minahasa was in one
cluster. The other cluster was G. philippensis
from Australia, R longirostris and Gallirallus
striatus in same branch.

A quite distant relationship between cluster
Minahasa and Australia were limited distribu-
tion due to the flight range was close so that
migration from Minahasa to Australia was not
possible. This was supported by the theory of
tectonic plate movements, namely Austaralia
and Celebes (Minahasa) that were separated
several thousand years ago, so that the Minahasa
and Australian bird even though one species, but
had different nucleotides caused by mutations
resulting in evolution that can form new
subspecies. The high variety of Weris haplo-
types indicated cross-breeding between loca-
tions that had different haplotypes. Information
about genetic diversity based on the variety of
haplotypes makes Papontolen site was the most
appropriate location for in-situ conservation.
Conversely, by looking at a uniform haplotype,
the ex-situ domestication of birds should take at
the Wusa site. The breeding program through
the domestication process was not only aimed at
economic interests, but also to yield Weris bird
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that had phenotypes in accordance with the
purpose of maintenance, for example producing
birds for the production of meat, resistance to
diseases, and so on. However, the results of
captivity process was not returned to nature
because it will affect the genetic purity of Weris
in Minahasa. A uniform haplotype at also
indicates that the ancestors did not originate
from the Wusa due to this haplotype exists at the
other three locations. Likewise be said that area
had the most diverse haplotypes was the area of
origin of the bird, in this case it should be
assumed that the area was Papontolen.

If the alignment includes other species that were
more closely related to G. striatus (Gen Bank
JQ342144), G. philippensis philippensis (Gen
Bank GJQ348003), G. torquatus celebensis
(JQ347982), the number of nucleotides which
was shorter is only 272 bp.

It can be seen (Figure 2) that G. philippensis
from Minahasa formed a separate -cluster
different from G. philippensis from Australia
and G. philippensis philippensis. This was likely
aspecies of G. celebensis that was different from
the two nearby species, based on large genetic
distances. This was shown by cluster A, namely
G. philippensis from Minahasa (1-16) with a
genetic distance of 0.107, different from cluster
B (17-21).
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4 % P4
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Figure 2. Phylogeny tree of Indonesia (Minahasa)
Gallirallus sp. compared to 272 NT of Gen Bank Data

CONCLUSIONS

G. philippensis in four locations in Minahasa,
namely Papontolen, Ranoyapo, Tondano and



Wausa, were still closely related but had genetic
differences with G. philippensis from Australia
and G. philippensis philippensis therefore
reinforcing the notion that Minahasa’s Weris
bird possibly will be a separate species
(Gallirallus celebensis) from two species from
Australia and the Philippines
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Abstract

The ever-increasing requirements for goat meat production have led to create and consolidate a specialized goat
population for meat production, well adapted to local environmental conditions, within the Research and Development
Institute for Sheep and Goat Breeding - Palas. The new R1 population (75% Boer and 25% Carpatina) showed superior
attributes compared to Carpatina breed. During the period of intensive fattening of the kids, the R1 males achieved an
average daily gain of 152 grams compared to the group of males from the Carpatina breed, in which the increase was
119 grams/day. The R1 hybrids had 2.75 percentage points more muscle tissue in the carcass and 3.11 percentage points
less bones than the Carpatina kids. The adult goats in the newly created population had a body compactness index with
values between 84.26 and 94.31 and the muscularity index of the gigot had values of 245.58 - 249.01. In regards to our
research was observed the superiority of R1 Boer x Carpatina goats compared to the Carpatina breed regarding to the
meat production and the quality of carcass.

Key words: carcass, goat, meat, Romania, yield.

INTRODUCTION population (75% Boer x 25% Carpatina) and
selecting in the direction of increasing and
The orientation and development of goat improving meat production.
breeding in the direction of meat production is
determined by the market demand for lean meat, MATERIALS AND METHODS
while there are trends to implement a diet,
limited in fats and especially in saturated lipids. The research was carried out on the new meat
In recent years there has been an increased  goat population and on the kids obtained at
interest for goat meat, which provides high  Research and Development Institute for Sheep
biological value proteins and healthy fats due to and Goat Breeding Palas.
a high ratio of unsaturated and saturated fatty =~ The main body dimensions were determined
acids to a low in cholesterol contents (Van  using the zoometer, compass and ribbon,
Niekerk et al., 1988). It was found that this meat  calculating two conformation indices for goats
has a lower fat content by 50-65% compared to and kids in the new population (Colomer-
beef, by 42-59% compared to lamb and 25% Rocher et al., 1987).
lower compared to veal; also, the quality of the Breeding indices in mother goats (fertility,
fat is better, respectively the content in saturated prolificacy, birth rate and survival of the kids
fatty acids is lower by 40% compared to chicken ~ until weaning) were determined compared to the
meat (without skin) and comparisons made with values recorded by the goats Boer from South
beef, pork or lamb meat emphasize that it has Africa, taken from the literature (Amoah et al.,
85%, 100% and 90% less saturated fatty acids 1996; Crepaldi et al., 1999; Galina et al., 1995,
(Colomer-Rocher et al., 1987). Mellado et al., 2000).
The objective of the research consisted in Feed consumption was determined for weight
creating and consolidating a meat goat  gainin goats (subjected to intensive fattening for
population well adapted to the environmental 120 days) Ri Boer x Carpatina compared to
conditions in Romania, through crossing Boer ~ Carpatina contemporaries, in which the growth
and Carpatina breed, obtaining R1 goat  performances were tested determining the
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weight increase, the nutrient consumption and
the quality of the resulting carcasses.

The combined feed used had an energy content
of 2570 kcal / kg, 16% raw protein, 3.50% raw
fat and 8.50% raw cellulose.

At the end of the fattening period, the control
slaughters were performed (3 animals from each
batch), the slaughter yield was calculated (yield
1 and yield 2), and the carcasses were assessed.
The yield at slaughter and the existing
differences (with statistical significance)
between the R Boer x Carpatina and Carpatina
kids were determined, subsequently determining
the section areas of the muscle Longissimus
dorsi and the thigh section in the middle of the
femur, perpendicular to its longitudinal axis.
Section areas were determined using the
autoCAD program (Van Niekerk et al., 1988).
Carcass conformation indices, genotype
differences and statistical significance were
determined (Pascal, 2015; Tafta, 1996).

The slaughter yield was calculated as follows:

Weight of cooled carcasz (kg)
Living weight (kg)

Yield1 = x 100

_ Weight of cooled carcass (kg)
Empty living weight (kg

Yield 2 x100

* Empty living weight = live weight from which the
contents of the digestive tract have been subtracted.

Each carcass was cooled for 24 hours at +2 -
+4°C, after weighing, it was sectioned into 2
half carcasses. All determinations were made on
the right half of the carcass, the division into
different commercial regions was made
according to the French cutting system.

The gigot was separated from the carcass by
sectioning between the sacrum joint and the 6th
lumbar vertebra (L6). The shoulder blade was
detached from the thoracic muscle insertion.
The rest of the carcass was represented by: neck,
with the bone base of the 7 vertebrae; thorax,
with the bone base of the 13 ribs and the
sternum; lumbar area, with the bone base of the
6 lumbar vertebrae, all dressed in the afferent
muscles, in the carcasses was also included
abdominal muscles.

After cutting the carcasses into the 3 pieces
(gigot, shoulder blade, the rest of the carcass),
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each piece was dissected, separating the
muscles, fat (covering - ribs and intermuscular)
and bones. Each tissue was then weighed to the
nearest = 5 grams.

The caliper measured the large diameter and
small diameter of the Longissimus dorsi muscle,
as well as the thickness of the surface fat layer,
calculating conformation indices (Compactness
Index of the Gigot - C.LG.*** Muscularity
Index of the Gigot - M.I1.G.****) and differences
between genotypes with statistical significance
(Lu et al., 1988; Rau, 1989; Sodiq et al., 2004).

Width of coxofemural joints

ek CLG.= x 100

Length of gigot

Perimeter of gigot

R MLG. = x 100

Length of gigot

The tissue structure of carcasses was established
in R; Boer x Carpatina kids compared to
Carpatina kids and differences between
genotypes, with statistical significance (Fisher
Test).

Statistical data processing was performed by
classical methods (Sandu, 1995).

RESULTS AND DISCUSSIONS

The main dimensions of goats were: a body
length of 85.17 cm, the height at the withers and
at the croup was 79.42 cm, the width at the
shoulders 26.17 cm, the hip joint width 25.5 cm,
rib width was 29.92 c¢m, chest depth 40.25 cm,
the chest girth was 104.58 cm, the perimeter of
the whistle was 12.25 c¢m, the perimeter of the
hind leg was 73.42 cm and the length of the hind
leg had an average value of 30.0 cm.

The goats had a trunk length of 70.67 cm, the
height at the withers was equal to the height at
the croup with a value of 68.67 cm, the width at
the shoulders was 21.75 cm and at the hip joints
it had an average value of 23.44 cm; the width at
the ribs was 28.97 cm, the depth of the chest had
an average value of 29.89 cm, the chest girth
was 95.28 cm, the perimeter of the whistle was
10.69 cm, the perimeter of the hind leg was
61.33 cm and the length of the hind leg had an
average value of 25.22 cm (Table 1).



Table 1. The main body dimensions of goats R; Boer x Carpatina by sex (cm)

No. | Category | Trunk |Withers| Croup | Shoulder | Hip joint Rib width Chest Chest Whistle | Hind leg | Hind leg
length height | height width width depth girth perimeter | perimeter | lenght
X £ 8¢ X % 8y X %+ 8y X % 8y X % 8y X %+ 8y X = S X £ 8¢ X % 8y X % Sy X £ Sy

1. Bucks 85.17+ | 79.42+ | 7942+ 26.17 25.50 = 29.92 40.25 104.58 + 1225+ 7342+ 30.0 £
0.6945 | 0.6793 | 0.6793 0.4410 0.4523 0.7732 0.2500 0.4840 0.1306 0.8390 0.5222

2. | Goats | 70.67+ | 68.67+| 68.67+ | 21.75+ 23.44 + 28.97 + 29.89 + 95.28 + 10.69 + 6133+ | 2522+
0.5941 | 0.6812 | 0.6812 0.4358 0.3636 0.5920 0.3223 1.3499 0.2463 1.3431 0.6981

In goats, the compactness index of the gigot had
the value of 84.26 and the muscularity index of
the gigot was 245.58, the value being lower than
goats by 10.65% in the first index and by 1.38%
in the second index (Table 2).

The number of goats R; Boer x Carpatina at
breeding was 102 heads, of which they were
mated 99 and gave birth 98, obtaining 152 kids,
from which 135 were weaned (88.81%)
resulting 1.38 kids weaned/goat (Table 3).

Table 2. Conformity indices on live animal in goats R; Boer x Carpatina

Compactness index | The muscularity index + Differences between goats and goats
of the gigot (C.I.G.) | of the gigot (M.L.G.)
No. Category CLG. MIG.
X %+ Sx X £ 8x
MU (%) MU (%)
1. Bucks 84.26 +£2.0343 245.58 +£5.2409
-10.05 -10.65 -343 -1.38
2. Goats 9431 +3.1712 249.01 +1.0019
Table 3. The result of mating in goats R; Boer x Carpatina, 2021 season
No. The goat Goats Giving Born kids (head) Weaned kids
tud ted | birth goat:
(ljel; d) rrzﬁlel: de; lr(hefgi | Total | Alive | Dead |Aborted| Total % On giving birth goat
1. 102 99 98 152 135 16 1 135 88.81 1.38

In the giving birth 2021 season, the R; Boer x
Carpatina goats had a fecundity of 98.99%, a
prolificity of 155.10% and a birth rate of
137.76% (Table 4).

The weight of the male R kids (75% Boer, 25%
Carpatina) at birth was 2.87 = 0.1677 kg and of

the kids 2.51 + 0.0900 kg. At the time of
weaning, the weight of the kids of both sexes
was similar.

The average daily gain made by male kids
during this period was 125.9 g, 7.9% higher than
the female kids - 116.60 (Table 5).

Table 4. Breeding indices in goats R Boer x Carpatina in giving birth 2021 season

No. Fertility (%) Prolificity (%) Birth rate (%)
1. 98.99 155.10 137.76
Table 5. Body weight dynamics in kids from birth to weaning
No. Sex Body weight (kg/head) Age at weaning (days) Average daily gain
At birth At weaning (g/head)
X =+ Sx X =+ Sx X =+ Sx X & 8¢
1. Males 2.87 +0.1967 16.91 +1.1843 113.80 +0.9638 125.90 +11.9819
2. Females 2.51 +0.0900 16.14 +0.9599 116.40 +0.8327 116.60 £9.1119

In R Boer x Carpatina kids, the average daily
weight gain was 152 g compared to 119 g in the

Carpatina, the difference of approximately 28%
being statistically significant.
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It is also observed that the R Boer x Carpatina
kids consumed to achieve 1 kg weight gain:
18095 Kcal, 1053 g digestible protein (DP) and
5790 g dry matter (DM) compared to
contemporary Carpatina, who consumed 24138

Kcal, 1430.4 g DP and 7867.2 g DM, the
differences between genotypes being 25%,
26.38% and 6.40% higher in the Carpatina than
the R; Boer x Carpatina kids, being very
statistically significant (Table 6).

Table 6. Consumption per kg gain in R; Boer x Carpatina kids compared to Carpatina

Average daily Consumption per kg gain
No. Genotype gain (g/head) Metabolizable energy Digestible Dry matter
Xt 5 (Keal) protein (g) ©
1. Ri Boer x Carpatina 152 +6.52 18095 1053 5790
2. Carpatina breed 119+6.05 24138 1430.4 7867.2

R1 Boer x Carpatina kids had a slaughter yield
of Y1 with a value of 50.46% compared to
44.48% in the Carpatina and the Y2 yield was for

Boer x Carpatina 57.67% compared to 51.38%
in the Carpatina (Table 7).

Table 7. Slaughter yield in R; Boer x Carpatina goats compared to the Carpatina

Body weight Cooled carcass Empty lived weight Yield at slaughter
No. Genotype (kg/head) weight (kg/head) carcass (kg/head) Yi Y2
X &£ 8x X £ Sx X+ Sx X &£ 8x X+ Sx
1. |RiBoer x Carpatina | 39.40 +2.7221 18.19 £ 0.4130 34.88 £2.9127 50.46 £1.3262 | 57.67 +1.1159
2. Carpatina breed 34.67 +2.4340 15.49 +1.7555 30.07 +£2.8085 44.48 £2.8787 | 51.38 £2.1068

It should be remarked that in terms of Y, the
difference between R; Boer x Carpatina and
Carpatina breed was 5.98 percentage points and
in Y the difference between R Boer x Carpatina

and Carpatina breed was 6.29 percentage points,
both differences
significant (Table 8).

being very

statistically

Table 8. Differentiation of slaughter yield and significance of differences

. + percentage points between .
No. Genotype Yield RiBoer and Carpatina breed The meaning
Y1 Y2 Yi Y2 Y1 Y2
1. Ri Boer x Carpatina 50.46 57.67 P <0.001 P <0.001
5 Carpatina breed 1448 5138 +5.98 +6.29 Very significant | Very significant

In the R1 Boer x Carpatina kids, the area of the
Longissimus dorsi muscle section was 12.06
cm? compared to 8.38 cm?in the Carpatina, the

difference of 3.68 cm? (44.0%) being very
statistically significant (Table 9).

Table 9. Area of the Longissimus dorsi muscle section in goats in the meat goat population
compared to Carpatina contemporaries

The area ofLongzsszmusz' dorsi + Differences between R Boer and Carpatina breed
No. Genotype muscle section (cm?*)
X + 8¢ cm? % The meaning
1. Meat goat population 12.06 £0.7419 +3.68 +44.00 P <0.001
(R Boer x Carpatina) Very significant
2. Carpatina breed 8.38 £ 1.0366
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The section area of thigh in the R; Boer x
Carpatina kids had an average value of 103.95
cm? compared to 88.11 cm? in the Carpatina

breed, the difference of 15.84 cm? (7.98%) in

favor of the Ry Boer x Carpatina kids, being very
statistically significant (Table 10).

Table 10. Thigh section area (half of the femur perpendicular to its axis) in the new goat population
compared to the Carpatina breed

No. Thigh Se“;"“ a4 | Differences between R Boer and Carpatina
Genotype (cm?)
X & 8¢ cm? % The meaning
1. Population R; Boer x Carpatina 103.95 + 5.5643
P L P +15.84 | +17.98 P=0.001
2. Carpatina breed 88.11 + 1.4580 Very significant

Research has shown that in kids R; Boer x
Carpatina, compactness index of the gigot
(C.1.G.) had an average value of 85.47 compared
to 53.60 in the Carpatina contemporaries and the
muscularity index of the gigot (M.I.G.) had a
value of 211.97 in the Ry Boer x Carpatina and

131.16 in the Carpatina, the differences between
Ri Boer and Carpatina kids of 31.87 MU in the
first index and 80.81 MU in the second being
very statistically significant (P <0.001) -
according to Table 11.

Table 11. Live animal conformation indices in R; Boer x Carpatina males compared to Carpatina contemporaries

Compactness index The muscularity + Differences between
of the gigot index of the gigot genotypes
No. Genotype (C1G.)* (M.L.G.) ** and significance
X £ g pE C.IG. M.LG.
(MU) (MU)
1. R; Boer x Carpatina 85.47 + 1.5408 211.97 +6.0285 +31.87 +80.81
2. Carpatina breed 56.60 + 6.1748 131.16 + 4.3824 P<0.001 1 P <0.001

The compactness index of the gigot (C.I1.G.) for
R Boer x Carpatina male kids had an average
value of 83.43 compared to 50.07 for Carpatina
male kids and the gigot muscularity index
(M.LI.G.) had a value of 201.791 for Ri Boer x
Carpatina kids and 106.16 in the Carpatina

breed. The differences between the R; Boer x
Carpatina and Carpatina breed genotypes of
33.36 MU in the first index and 95.63 MU in the
second, being very statistically significant
(Table 12).

Table 12. Male kids carcass conformation indices R; Boer x Carpatina compared to Carpatina contemporaries

Compactness index of the | The muscularity index of | + Differences between
gigot the gigot genotypes and
No. Genotype (C.1G) (M.LI.G.) significance
C.IG. M.LG.
XS XS (MU) (MU)
1. R Boer x Carpatina 83.43 +2,0009 201.79 £ 1.1134 33.36 95.63
2. Carpatina breed 50.07 + 3.66668 106.16 + 6.6836 P<0.001 | P<0.001

In the kids group of Ri Boer x Carpatina, the
half-carcass weighed 8.87 kg of which 5.57 kg
muscle, 2.15 kg bone and 1.15 kg fat, while in

the Carpatina kids carcass weighed an average
of 7.46 kg of which 4.48 kg muscle, 2.04 kg
bones and 0.94 kg fat (Table 13).



Table 13. The tissue structure of the carcass in according to genotype

No. Genotype Carcass weight (kg) of which:
Total Muscle Bones Fat
X + s8¢ X & 8¢ X =+ Sx X =+ Sk
1. R Boer x Carpatina 8.87 +0.1660 5.57+0.2142 2.15+£0.0115 1.15+0.0573
2. Carpatina breed 7.46 +0.7449 4.48+0.5179 2.04+£0.1884 0.94 £ 0.0755
Ri Boer x Carpatina kids have 2.75 percentage Carpatina  kids, the differences being

points more muscle in the carcass and 3.11
percentage points less bones compared to

statistically significant (p <0.05) (Table 14).

Table 14. Percentage tissue structure in carcasses

Carcass weight of which (%) + Differences between genotypes
No. Genotype (percentage points)
Total Muscle Bones Fat Muscle Bones Fat
1. R Boer x Carpatina 100.0 62.80 24.23 12.97 +2.75 -3.11 +0.37
2. Carpatina breed 1000 | 6005 | 2734 | 1260 | T=005 | P=0.05] P=<0.05
CONCLUSIONS The slaughter yield was 44.48 - 50.46 %, being

From research regarding the morpho-productive
performances of the R1 goat population (75%
Boer x 25% Carpatina) compared to the
Carpatina breed, the following conclusions can
be drawn:

The main body dimensions performed on the
live animal showed higher values for bucks by
3.23 - 34.66% compared to goats.

Compactness index of the gigot and the
muscularity index of the gigot had values of
84.26-94.31, respectively of 245.58-249.01,
being lower for bucks by 10.65% and
respectively by 1.38% compared to the goats.
Breeding index for R; goats had the following
values: fecundity 98.99%, prolificacy 155.10%,
birth rate 137.76%.

The average daily gain made by kids during the
lactation period was 116.60-125.90 g, being
7.9% higher in males compared to females.
During the fattening period (120 days), the R
Boer x Carpatina kids made an average daily
gain of 152 g, being by 28% higher compared to
the Carpatina kids, in which the increase
achieved was 119 g/day.

For one kg of live weight gain, the R; kids
achieved a lower specific consumption by 25%
Kcal, 26.38% DP and by 26% DS compared to
the Carpatina contemporaries. Also, the
efficiency of feed conversion in growth increase
was higher by 15.2% in Boer x Carpatina.

5.98 percentage points higher in the group of Ry
compared to the Carpatina goats, the differences
being very significant (P <0.001).

The area of the Longissimus dorsi muscle
section was content between 8.38 cm? and 12.06
cm?, being 44% higher in the R kids (75% Boer
x 25% Carpatina).

The area of the thigh section was 103.95 cm? for
the group of Ry and 88.11 cm? for the Carpatina
breed, being larger for cross breeds by about
17.98%.

The conformation indices on the live animal,
respectively the compactness index of the gigot
and the muscularity index of the gigot, as well
as the conformation indices of the carcass (the
compactness and muscular indices of the gigot)
presented superior values to the batch of Ri
compared to the group of Carpatina goats, the
differences being very significant (P <0.001).
The tissue composition of the carcass was
defined by the following relative values:
muscles 60.05 - 62.80%, bones 24.23 - 27.34%,
fat 12.60 - 12.97%, R; Boer x Carpatina
products with 2.75 percentage points more
muscle tissue in the carcass and 3.11 percentage
points less bone compared to Carpatina kids, the
differences being significant (P <0.05).

The data obtained reveal the superiority of the
population of Ri 75% Boer x 25% Carpatina
compared to the Carpatina breed in all morpho-
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productive traits, reproduction indices, slaughter
yield and carcass quality indices.
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Abstract

The study of milk productivity of French Holstein and Montbéliard breeds is regarded in the article, the uniformity of
lactation is investigated, the lactation activity is assessed, as well as the cows are evaluated by the shape of their udder.
The obtained results make it possible to affirm that the breed affects the production efficiency and the quality indicators
of milk from cows of different French breeds, which are used in Ukraine. The cows of Holstein breed have a uniform
course of lactation, high and constant productivity in terms of lactations and the better milk yield, but their milk quality
indicators are inferior to those in the cows of Montbéliard breed. The cows of Montbéliard breed have a constant
productivity and a uniform flow of lactation, they give high milk yield immediately after calving, but later they rapidly

decrease productivity.

Key words: breed, fat, Holstein breed, lactation, milk yield, Montbéliard breed, productivity, protein.

INTRODUCTION

The factors determining milk productivity
include breed, type of livestock, feeding,
keeping, milking technique, age, body weight,
dry period and calving interval (Basovsky et al.,
2001; Piddubna & Pelekhaty, 2012; Marin et al.,
2020).

The cattle breed is the main factor affecting milk
yield, its composition, physicochemical and
technical properties of milk. Changes in the milk
composition of the same breed cows are
explained by hereditary factors, as well as by
different housing conditions (Grymak et al.,
2020). Since only the ability to produce a certain
amount of milk with an approximately constant
composition (milk yield) is inherited, the
conditions for keeping cows are of great
importance for its realization (Mashkin &
Parish, 2006).

One of the main characteristics in the breeding
of dairy cows is their dairy productivity, exterior
constitutional ~ features and  reproductive
qualities. The breeding work should be carried
out on the selection of cows of a strong type of
constitution, which, according to the main
characteristics, is the most consistent with the
desired. This will increase the milk productivity
of livestock and will not lead to a decrease in
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their reproductive ability (Mashkin & Parish,
2006; Oltenacu & Broom, 2010).

Modern breeding programs should be aimed at
the genetic improvement of production
characteristics such as milk yield, growth rate,
live weight and reproductive function. At the
same time, an increase in milk yield should not
be accompanied by a decrease in fertility, an
increase in limb diseases, metabolism and a
decrease in life expectancy. Therefore, these
programs are often developed on the basis of the
breeds of the world’s best gene pool: Holstein,
Simmental, Montbéliard, Charolais and others
(Oltenacu & Broom, 2010; VanRaden & Cole,
2000; Uzun & Kog, 2019).

Tellah et al. (2019) investigated the influence of
the genotype of breeding bulls of Holstein,
Montbeliard and Jersey (Holstein, Montbéliard
and Jersey) breeds on improving the milk
productivity of local breeds (Kuri & Bokolodji).
The analysis of productivity of the dairy herd
showed that the amount of produced milk varied
depending on the genotype of the crossbred
cows. Crossbreeds of Holstein, Montbéliard and
Jersey bulls with local breeds (Kuri and
Bokolodji) are more favorable for increasing
milk yield, but reproductive indicators (age of
first calving and calving interval) must be taken
into account.



Getu et al. (2016) dealt with the problems of
crossing and its impact on the productivity of
native dairy cattle. The studies have shown that
when using bulls of the Holstein breed, the
indicators of milk productivity (both in quantity
and quality), as well as functional conforma-
tional signs of the exterior have been
significantly improved; the type of body
structure has become more consistent with the
dairy type.

Holstein, Dutch, Montbéliard cattle, Jersey,
Charolais and other breeds are promising for
improving milk productivity, body structure,
lactation  characteristics, = milk  quality,
morphological and functional characteristics of
the udder, milk yield depending on the cow’s
level of development and live weight, as well as
the age of its first insemination and calving
(Mirulugovna, 2020; Bensaha & Arbouche,
2014; Vallée-Dassonneville, 2017; Vitorino et
al., 2017; Tawah et al., 1999).

The Holstein-Friesian breed dominates in the
dairy sector, although there is a general concern
that these cows may not be well adapted to
certain climatic conditions and livestock
farming technologies. Rodriguez-Bermudez et
al. (2019) compared the reproductive ability of
the Holstein-Friesian breed in different livestock
management systems, as well as with other
breeds and crosses having been used. The
obtained results give grounds to assert that the
reproductive ability of the Holstein-Friesian
breed is limited not by the technology of
management, but by the manifestation of estrus,
which is less pronounced in Holstein than in
other breeds. Therefore, the reproductive
breeding and proper management of estrus
detection will improve the reproductive
indicators in the cows of Holstein-Friesian
breed.

The Montbéliard breed is a part of the
Simmental breed and is very widely used to
improve the productive, reproductive and
technological qualities, as well as the
harmonious body structure of cows. The
Montbéliard breed spread from France to other
European countries, especially Switzerland,
Romania, Bulgaria, Moldova and Poland (Vidu
etal., 2011; Ponsart et al., 2014).

Over the past 40 years, the milk productivity of
cows has significantly increased due to the use
of breeds of world leaders in the milk

production. Different foreign breeds are also
widely used for intensive livestock farming in
Ukraine. Therefore, the aim of our study is to
analyze the main indicators of milk productivity
in the cows of different French breeds, which are
used in Ukraine.

MATERIALS AND METHODS

The production facilities of the enterprise are
located in the village of Mukhovtsy of Nemirov
district, Vinnytsia region. The enterprise has a
fully completed production cycle of dairy
products: its own arable land for growing feed,
the specialized equipment for harvesting a
forage base, modern premises for keeping cows,
a milking parlor equipped with a milking
complex, as well as the modern equipment for
storing, cooling and processing milk.
All equipment for the farm and dairy plant was
purchased in Germany and Israel; the genetic
material for breeding dairy cows was imported
from France. The cows on the farm are kept
unleashed, with free access to feed, water, and
walking areas.
In order to conduct the research, experimental
groups from Holstein cows (n=40) and
Montbéliard cows (n=34) were formed.
The data on milk productivity of cows, including
milk yield per lactation, the average daily milk
yield, the fat content in milk, the amount of milk
fat, the protein content, the amount of milk
protein and live weight were used as the material
for the study.
The research used methods generally accepted
in zootechnics, while the methods of variation
statistics were wused for Dbiometric data
processing (Basovsky et al., 2001; Lakin, 1990).
In order to assess the lactation curve, the follo-
wing indices were determined: (Orikhivskyi et
al., 2019)
The first way - according to the formula of
Turner:

ILC; = < ,

D

where: /LC} is the index of lactation constancy;
C - milk yield per lactation, kg;
D - the highest milk yield per month, kg.
The second way - according to the formula of
Johansen and Hansson:

IchzaxlOO’
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where: /LC>is the index of lactation constancy;
a - milk yield from the 101% to the 200" day of
lactation, kg;

¢ - milk yield from the 1% to the 100" day of
lactation, kg.

The third way is the index of milk yield decline
up to 7 months:

1D = £x100,
B

where: IYD is the index of milk yield decline up
to 7 months;

a - actual milk yield for the first 7 months, kg;
B - total milk yield per lactation.

RESULTS AND DISCUSSIONS
In an unstable economic environment, when

restructuring dairy farms, the choice of cattle for
breeding can determine the economic effect of

running the industry and become a big problem.
Since each breed reacts in its own way to the
process of adaptation to certain environmental
conditions, fodder resources and the technology
of animal husbandry.

The Holstein cows of various breeding occupy
the main segment for milk production in
Ukraine, but French breeding cows have been
studied rather poorly. In recent years, other
foreign breeds of dairy production have also
begun to be used. There is practically no data on
the use of Montbéliard breed in Ukraine, which
aroused our interest in this study.

Milk productivity in the cows of different
French breeds. Studies have determined that
the average milk yield per lactation in the herd
of Holstein cows was 7662 kg, which
significantly (P<0.001) exceeded the milk yield
of Montbéliard cows by 13.2% (Table 1).

Table 1. Milk productivity in the cows of French breeding, X +Sx

Lactation
Indicators —
1 11 IIT and older X for herd
Holstein breed
n 9 12 29 40
Milk yield per lactation, kg 6948+185.4 7689+190.5 8350+£124.7 7662+163.9
Average daily milk yield, kg 27.84+0.55 39.44+0.89 48.0+0.44 38.3+0.83
Fat content, % 3.69+0.01 3.72+0.01 3.78+0.02 3.73+0.02
Amount of milk fat, kg 265.2+5.45 2.0,8+6.78 325.1+£7.65 293.7+7.84
Protein content, % 3.14+0.02 3.24+0.01 3.28+0.01 3.22+0.01
Amount of milk protein, kg 213.1+£5.74 229.1+£5.99 254.0+6.32 232.1+5.24
Live weight, kg 536+6.78 585+5.90 612+7.23 577.7+6.89
Montbéliard breed

N 7 6 21 34
Milk yield per lactation, kg 5840+£145.8™ 6641+173.6™" 7479+128.1" 6653+154.7"
Average daily milk yield, kg 25.5+0.63" 32.9+0.78"" 39.0+0,80"" 32.5+0.78""
Fat content, % 4.01+0.01"" 4.13%0.01°" 4.16+0.03"" 4.10+0.02""
Amount of milk fat, kg 289.1+6.52" 354.0+£7.30"" 382.0+7.42""" 341.7+6.94**
Protein content, % 3.20+0.01" 3.35+0.01"" 3.43+0.02"" 3.32+0.01™"
Amount of milk protein, kg 255.6£6.60"" 267.4+6.32"" 295.3+£5.45™" 273.5+6.34™"
Live weight, kg 545+5.80 588+4.09 634+6.14" 589+5.35

Note: " P<0.05, ™ P<0.01, ™" P<0.001 compared to Holstein breed

The cows of Holstein breed also reliably
(P<0.05-0.001) dominated the animals of
Montbéliard breed in terms of milk yield for the
first, second, third and older lactations by 10.4-
15.9%; in terms of the average daily milk yield
- by 8.2-23.0%.

The quality indicators of milk in the cows of
Montbéliard breed reliably (P<0.05-0.001)
dominated those of Holstein breed in terms of
the fat content in milk by 0.4% (P<0.001), of the
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amount of milk fat - by 16.3% (P<0.05-0.001),
of the protein content - by 0.1% (P <0.05-0.001)
and the milk protein content - by 17.8% (P
<0.001).

It was also determined a significant difference
between the qualitative indicators of Holstein
and Montbéliard cows (P<0.05-0.001) in the
first, second, third and older lactations. The
difference varied in the fat content within the
range of 0.32-0.41%, in the amount of milk fat -



9.0-21.7%, in the protein content - 0.06-0.15%
and the amount of milk protein - 16.3-19.9%.
There was no significant difference between the
live weight of cows in terms of the average
indicator by the herd, except for the indicator of
cows of the third lactation and older.
Balandraud et al. (2018) studied the phenotypic
differences between Montbéliard and Holstein
breeds. In the similar production environment,
the Montbéliard cows were found to produce by
about 12% less milk than the Holstein cows, but
the fat and protein content in their milk was
higher.

The age of the first calving in Holstein cows
was, on average, by 3 months earlier than in
Montbéliard cows, but with a lower
reproductive function (the interval between

calving was by 25 days longer) and more
frequent mastitis.

When analyzing the indicators of characteristics
variability (Table 2), it was found that the
variation coefficient of milk yield in Holstein
cows was 15.8% (high characteristics
variability); the coefficient of the average daily
milk yield was 16.8% (high characteristics
variability); the coefficient of fat content in milk
was 3.9% (low characteristics variability); the
coefficient of the amount of milk fat was 15.5%
(high characteristics variability); the coefficient
of protein content was 2.1% (low characteristics
variability); the coefficient of the amount of
milk protein was 18.9% (high characteristics
variability); the coefficient of live weight was
5.2% (medium characteristics variability).

Table 2. Indicators of characteristics variability in the dairy cows of French breeding (Cy), %

Lactation
Indicators p—
I ‘ 11 ‘ III and older X for herd
Holstein breed
n 9 12 29 40
Milk yield per lactation, kg 12.8 16.4 18.3 17.8
Average daily milk yield, kg 8.2 90.1 12.1 9.6
Fat content, % 2.4 5.5 3.8 3.9
Amount of milk fat, kg 15.0 14.7 16.9 15.5
Protein content, % 1.9 2.8 1,6 2.1
Amount of milk protein, kg 17.3 20.4 18.9 18.9
Live weight, kg 6.0 4.5 5.2 5.2
Montbéliard breed
n 7 6 21 34
Milk yield per lactation, kg 16,.2 18.6 13.8 16.2
Average daily milk yield, kg 6.6 9.7 8.9 8.4
Fat content, % 1.9 3.4 5.9 3.7.
Amount of milk fat, kg 18.1 12.7 10.1 13.6
Protein content, % 1.8 2.6 4.0 2.8
Amount of milk protein, kg 16.6 17.9 20.5 18.3
Live weight, kg 32 59 8.0 5.7

The indicator of the variation coefficient of milk
yield in the cows of Montbéliard breed was
16.2% (high characteristics variability); the
coefficient of the average daily milk yield was
8.4% (medium characteristics variability); the
coefficient of fat content in milk was 3.7% (low
characteristics variability); the coefficient of the
amount of milk fat was 13.6% (medium
characteristics variability), the coefficient of
protein content was 2.8% (low characteristics
variability); the coefficient of the amount of
milk protein was 18.3% (high characteristics
variability); the coefficient of live weight was
5.7% (medium characteristics variability).
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Consequently, the coefficient of variability of
milk yield, fat and protein content in milk is not
constant and is corrected by the influence of
environmental factors, the intensity and type of
breeding, as well as by the genetic structure of
the herd.

It has been found that the indicators of milk
productivity of Holstein cows versus those of
Montbéliard cows are characterized by a high
degree of phenotypic variability.

The uniformity of lactation in the cows of
French breeding. Milk productivity largely
depends on the nature of the formation of cows’
lactation, the value of the maximum milk yield



and the ability to maintain milk yield at a certain
level for a long time. The uniformity of lactation
is characterized by a coefficient of constancy,
which can be determined in various ways
(Karateeva & Polishchuk, 2018).

Under the optimal conditions of feeding and
keeping cows, daily milk yield in the first
months of lactation, as a rule, increases and
reaches a maximum in the second month of

lactation. Subsequently, milk yield for lactation
decreases and the lactation curve falls. But our
studies have defined a different intensity of
lactation decline and the level of milk yield
depends on the breed characteristics of dairy
cows (Orikhivskyi et al., 2019).

The studies have determined that the milk
yield of Holstein cows was significantly higher
(Table 3).

Table 3. Indicators of lactation constancy in the dairy cows of French breeding, X +S X

) Lactation
Indicators I ‘ I III and older X for herd
Holstein breed

n 9 12 29 40
Milk yield per lactation, kg 6948+185.4 7689+190.5 8350+124.7 7662+163.9
Index of lactation constancy
according to Johansen and 91.9+0.95 90.4+1.54 96.3+0.83 90.1+1.84
Hansson, %
Index of lactation constancy

. 7.7£0.25 7.9+0.41 8.2+1.10 7.9+0.83
according to Turner, %
gl @i el alediae T (9 7 80.5+1.67 83.442.14 88.1+1.85 84.0+1.94
months, %

Montbéliard breed

n 7 6 21 34
Milk yield per lactation, kg 5840+145.8"" 6641+£173.6™" 7479+£128.1"" 6653+154.7"
Index of lactation constancy
according to Johansen and 92.4+1.12 95.6+1.39" 94.3+1.84 94.1+2.14
Hansson, %
Index of lactation - constancy 7.5£1.10 7.6+1.82 7.9+0.93 7.7+1.64
according to Turner, %
e off il el dledine vp 1 7 82.842.51 84.9+1.74 85.9+1.65 84.542.10
months, %

Note: "P<0.05, " P<0.01, "™ P<0.001 compared to Holstein breed

There was no significant difference in the
groups between the indices of lactation
constancy and the decline in milk yield, except
for the indicator of the second lactation of
Holstein cows.

The data in the Table show that lactation of
experimental cows of both breeds is
characterized by a high indicator of lactation
constancy according to Johansen and Hanson
and Turner (90.1 and 94.1%; 7.7 and 7.9%). The
index of milk yield decline in Holstein and
Montbéliard cows was at the same level.

So, the main indicator characterizing the
lactation activity of dairy cattle is the amount of
milk received during lactation, and the latter one
is due to high milk yields per month and the
stability of lactation. The lactation in the cows
of Holstein and Montbéliard breeds is
characterized by constancy, since the higher are
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the indices, the more stable is the lactation curve
of the cows under study.

Assessment of the cows’ lactation activity.
Milk productivity of a dairy herd is one of the
main indicators characterizing the efficiency of
dairy cattle breeding. The optimal internal and
external factors of cow productivity directly
depend on the dynamics of milk yield during
lactation, displayed by the lactation curve. In the
production conditions, preference is given to the
cows, the yield curve of which gradually
increases and decreases evenly, which means
that such animals have a high lactation activity.
The high and stable lactation curve indicates the
cow’s ability to withstand a prolonged
physiological stress for a long time (Orikhivskyi
et al., 2019; Karateeva & Polishchuk, 2018).
But even if these conditions are optimal, the
productivity is uneven during lactation. The



highest milk yield occurs in the first 2-3 months
after the calving of cows, and then begins to
gradually decrease until the end of lactation. The
period of calving has a significant effect on
reducing milk yield.

There are several ways to assess the course of
lactation activity, among which the simplest is

to graphically depict changes in daily or
monthly milk yield.

The study of the lactation curves of Holstein
cows shows that the animals had the maximum
productivity during the 2" month of lactation,
and then the lactation curve passed with
different intensities (Figure 1).

Monthly milk yields
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Figure 1. Lactation curves of monthly milk yield in the cows of Holstein breed

At the same time, the cows of the third and older
lactations had the highest monthly milk yields;
subsequently, they gradually decreased monthly
with a rapid fall after the fifth month of lactation.
In this case, the animals first increase milk se-
cretion at the expense of a physiological maxi-
mum. The lactation curve is characterized by a
high index of milk yield decline, which indicates
that the conditions of keeping, feeding and using
animals of this breed provide the highest
productivity. However, in such conditions, the
cows of the second lactation reduce productivity
with a slightly more intense decline from the
third to the fifth month of lactation. On average
for a herd of Holstein cows, the curve is
characterized by a similar decline from the third
to the fifth month of lactation.

The lactation curve of the first lactation cows
showed a high milk yield after calving in the
second or third month of lactation and was cha-
racterized by a stable decrease in milk yield in
the following months until the end of lactation.
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The milk yield curves in Montbéliard cows
were characterized by rapid growth to the peak
of lactation with a decrease by certain months
and a subsequent gradual decrease until its end
(Figure 2).

The lactation curve in the cows of the first
lactation increased until the second month of
lactation and gradually decreased until its end.
The curve in the cows of the third and older
lactations increased until the second month and
fell rapidly until the fifth; then a gradual
decrease was recorded.

The second lactation of experimental cows is
characterized by a rapid increase in milk yield
until the second month of lactation, decreasing
to the fourth month; after that a stable decrease
in milk yield was observed in the following
months until the end of lactation.

On average, the herd of Montbéliard cows
showed a rapid increase by the second month, a
stable decrease until the fourth month of
lactation and a gradual decrease until its end.



Monthly milk yields
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Figure 2. Lactation curves of monthly milk yield in the cows of Montbéliard breed

Consequently, the formation of lactation curves
makes it possible to determine a positive or
negative effect on the productivity of the breed
characteristics of cows. By the course of
lactation, the Holstein cows can be attributed to
the type of cows with high and constant
productivity and a uniform course of lactation,
while the Montbéliard breed to those that
immediately after calving show high
productivity, which subsequently sharply
decreases; the lactation curve after a short
upward movement quickly decreases.

A number of foreign scientists have also been
involved in identifying different forms of the
lactation curve for dairy cattle using empirical
mathematical models (Macciotta et al., 2019;
Congleton & Everett, 1980; Landete-Castillejos
& Gallego, 2000).

The  correlation between  mathematical
characteristics and lactation curve shapes were
analyzed by Macciotta et al. (2005) by selecting
several common functions (Wood incomplete
gamma, Wilmink's exponential, Ali and
Schaeffer's polynomial regression, and fifth-
order Legendre polynomials). Among the
studied models, the three-parameter models
(Wood and Wilmink) corrected the lactation
activity better and were able to identify 2 main
groups of the curve shape: standard and atypical.
The five-parameter models (Ali and Schaeffer's
function and Legendre polynomials) were able
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to recognize more curve shapes. However, each
group of curves can be considered as a result of
a certain deformation of two main forms,
standard or atypical, which become more
variable due to the presence of waves in the
second half of lactation.

The other authors state that the appearance of
curves without peak lactation is mainly the
result of a lack of recordings in the early days of
lactation (Congleton & Everett, 1980).
Landete-Castillejos & Gallego (2000) also
reported about differences in the ability of
models to describe different forms of the
lactation curve.

Assessment of dairy cows of French breeding
according to the udder shape. The assessment
of shape, size and health of the udder in the
lactating cows during breeding is of great
importance since the minimum body weight is
reached earlier than the peak milk yield, and
much earlier than the peak feed intake. The
genetic breeding for a higher milk yield will
result in the cows with lower body weight gain
during lactation and therefore the cows that are
less well prepared to meet the energy
requirements of subsequent lactation. The
breeding of cows based on milk production
alone will increase the physiological load on the
udder and therefore increase the incidence of
mastitis (Sendergaard et al., 2002).



A deep and well-attached udder is closely
associated with high productivity. The udder
must be well attached to support more milk
without functional problems. The placement of
the teats for mechanical milking should be
vertical and their size should be the same to fit
the teat cup. Therefore, we were tasked with

assessing the shape and size of the udder in the
dairy cows of studied groups, as well as their
suitability for machine milking technologies.

It was found that among the Holstein cows the
majority of animals (70%) had a bath-like udder
shape, while the percentage among the
Montbéliard breed was 74% (Table 4).

Table 4. Assessment of dairy cows of French breeding according to the udder shape

Parameters including the udder shape
Indicators bath-like cupped X by herd
n | % | Xaisx n | % | Xaisx X +Sx
Holstein breed, n=40
One-time milk yield, kg 28 70 18.6+0.31 12 30 18.1+0.26 18.4+0.28
Time of milking, min 28 70 9.62+0.220 12 30 8.33+0.32 8.85+0.193
Intensity —of milk flow, | ¢ | -4 2.08+0.018 12 | 30 2.09+0.026 2.08+0.022
kg/min
Montbéliard breed, n=34

One-time milk yield, kg 25 74 17,.6+0.29" 9 26 17.4+03.8 17.5+0.33"
Time of milking, min 25 74 9.62+0.351 9 26 9,49+0,362" 9.56+0.356
Intensity of milk flow, 25 | 74 | 1.8440.026™ | 9 | 26 | 1,82+0,0327" 1.83+0.029°"
kg/min

Hkk

Note: * P<0.05, " P<0.01,

As a result of the studies carried out, it was
found that the cupped shape of the udder is
characteristic for both Holstein (30%) and
Montbéliard cows (26%). The animals of
Holstein breed are characterized by high
intensity of milk yield (2.08 kg/min) under the
conditions of milking on the automated
installation “Parallel”, which was by 12.0%
higher than the same indicator of Montbéliard
breed (1.83 kg/min) (P<0.001). This is due to
their manufacturability and better suitability for
machine milking and intensive technology
conditions.

In order to assess effectively the udder condition
of highly productive cows during their breeding
for machine milking at modern dairy complexes,
Palii et al. (2020) developed a methodology that
provides the classification of the udder into the
following categories: Category I (not suitable);
II category (suitable); Category III (not
suitable). The minimum percentage of cows
leaving the main herd according to this method
was determined by linear assessment indicators:
the udder depth (6 points), the attachment of the
front lobes of the udder (5 points) and the
placement of the front teats (6 points).
Gussmann et al. (2019) used records from the
Danish cattle database to identify factors
associated with culling at different stages of

91

P<0.001 compared to Holstein breed

lactation, with particular attention to udder
health. The authors proved that most of the
factors were predominantly motivating factors
for culling, however, high average milk yield
reduced the possibility of culling. For early
lactation cows, the treatment of dry cows in the
previous lactation also reduced the risk of
culling in most herds.

CONCLUSIONS

Thus, the obtained results make it possible to
assert that the French breeds of cows are well
adapted for breeding in Ukraine, and their breed
influences the efficiency of milk production.
Based on the foregoing, it can be concluded that
Holstein cows, in terms of lactations, are
characterized by better milk yield, but at the
same time they are inferior to Montbéliard cows
in terms of quality indicators, namely, the
content and amount of milk fat and protein.

It has been proved that lactation in the
experimental cows of both breeds is
characterized by a high coefficient of lactation
constancy and index of milk yield decline,
which indicates the stability of their lactation
curves. By the course of lactation, the Holstein
cows can be attributed to the type of cows with
high and constant productivity and a uniform



course of lactation, while the Montbéliard breed
to those that immediately after calving show
high productivity, which subsequently sharply
decreases. Their lactation curve after a short
upward movement quickly decreases.

It was found that among the Holstein cows the
majority of animals (70%) had a bath-like udder
shape, while the percentage among the
Montbéliard breed was 74%. The animals of
Holstein breed are characterized by high
intensity of milk yield under the conditions of
milking on the automated installation “Parallel”,
which was higher than the same indicator of
Montbéliard breed.
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Abstract

The paper aimed to present an important part of genetic analysis in Romanian Trotter horse. The sample extracted from
the population is represented by entire reproductive nucleus of Romanian Trotter breed from Dor Marunt studfarm. We
analyzed the reproductive isolation and the age structure. The reproductive isolation are the most important criteria for
a flock to be accepted as a population. The other three are morphological and physiological differences, environmental
requirements and genetic size, but all these three criteria evolving according to reproductive isolation coefficient. The
age structure have an important role in animal breeding (horse breeding in this case) and also in exploitation. Both
analyzed components have a capital importance in animal breeding because there has a directly influence in animal
population evolution. The reproductive isolation situation was quantified using the relation elaborated by S. Wright and
the age structure situation is based on the age distribution histogram.

Key words: age structure, reproductive isolation, Trotter.
INTRODUCTION

The reproductive isolation is the most important
criteria for a flock to be accepted as a population
(Draganescu, 1979; Popescu-Vifor, 1990). In
case of sport horses the situation is a little bit
different because the stallions with great
sportive performances have the wright to be
used for reproduction in other breeds than the
one it belongs to (Marginean et al., 2005). The
explication is very simple: the breeders are
focused in principal on performance and not on
genetic conservation. But even in this case of
sport horses we can talk about infusion and not
about absorption. In order to elaborate strategies
for inbreeding management, or breeding
programme, we must start from genetic analysis
(Maftei, 2011). Only in this situation it is
possible to obtain great individuals, with a high
genetic value, capable to be the parents of a new
and valuable generation. Of course, in the same
time we will assure about a better genetic and
economic efficiency (Maftei et al., 2011; 2022).
Regarding the age structure, Regarding the age
structure, it has been shown that it directly
influences the generation interval and
population variability (Popa, 2009). In the same
time the age structure is very important in
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exploitation because influenced the average age
directly (Marginean, 2012).

MATERIALS AND METHODS

The biologic material it is represented by entire
reproductive nucleus of Romanian Trotter horse
from Dor Marunt stud, 60 individuals, 6 stallions
(Table 1) and 54 broodmares (Table 2).

Table 1. The sire stallions active in the reproductive
nucleus of Romanian Trotter horse

No. Name Year of birth Specification

1| NUROFEN 2002 1

2 [vis 2002 Al
3 | BIZAR 2004 AA
4 | oLivp 2009 AA
5 | VARTEJ 2009 AA
6 | NELUTU 2010 AA

The reproductive isolation coefficient was

calculated using the relation developed by S.
Wright:
AA — (Al + 1I)

RIC = A+ 11

where: AA - number of individuals, from
reproductive nucleus, with both autochthonous
parents;



- Al - number of individuals, from reproductive
nucleus, with one autochthonous and one
immigrant parent;

- IT - number of individuals, from reproductive
nucleus, with both immigrants parents.

Table 2. The broodmares from reproductive nucleus
of Romanian Trotter horse

No Name Year of birth | Specification
1 KINTA 1998 Al
2 