Rezumatul

tezei de doctorat intitulata “Contributii la studiul capacitdtii de reproductie si managementul
reproductiei in unele exploatatii de vaci pentru lapte”, elaborati de ing. Carmen-Ana BALAITA,
sub coordonarea stiintifici a domnului Profuniv.dr.ing. Vasile UJICA, de la
Facultatea de Zootehnie a Universitatii de Stiinte Agricole si Medicind Veterinara

“Ion Ionescu de la Brad” lasi

Teza de doctorat are un volum de 300 pagini, cu 91 tabele si anexe, 114 figuri si un index
bibliografic cuprinzand 164 titluri cu lucrari de specialitate din tara si strainatate.

Lucrarea este structuratd in doud parti: prima parte cuprinde un studiu documentar
privind capacitatea de reproductie si managementul reproductiei in fermele de vaci cu lapte, cu o
extindere pe 68 pagini n 4 capitole si mai multe subcapitole.

Partea a II-a, cu o extindere pe 219 pagini si 6 capitole cuprinde rezultatele obtinute,

concluziile generale si recomandarile pentru fermele de productie.

Ipoteza de lucru si scopul cercetarilor

Cresterea taurinelor a fost si va fi o activitate de mare importanta in asigurarea hranei
necesare pentru alimentatia oamenilor oriunde in lume, deci si 1n tara noastrd. Productiile de
lapte mari apar ca urmare a relatiilor dintre genotip si mediu, cunoasterea indivizilor si
populatiilor din care fac parte, a exploatarii s managementului corect in cadrul fermei.

Scopul cercetdrilor care fac subiectul tezei de doctorat este cunoasterea si studiul
factorilor care contribuie la Tmbunatitirea capacititii de reproductie §i managementului

reproductiei in trei exploatatii private de vaci cu lapte din judetul Bacau.



Materialul biologic studiat

Cercetdrile au fost efectuate pe un efectiv matca total de 856 vaci, repartizate in trei
ferme private din judetul Bacau, cu sistem de crestere semiintensiv.

In ferma Serbesti au fost studiate 334 vaci efectiv matca, din care 289 vaci apartinand
rasei Baltatd cu negru roméneasca-Friza, iar 45 vaci din rasa Baltata roméaneasca-Fleckvieh.

In ferma Radomiresti au fost studiate 275 vaci de rasi Baltati cu negru romaneasci-
Friza, iar in ferma Gh. Doja 247 vaci apartinand aceleiasi rase BNR-Friza.

In structura genetici a efectivului de rasi BNR-Friza din ferma Serbesti au fost
identificati 21 tauri din care taurul cod 51459 detine 28,4% din efectiv, taurul cod 51458 cu
17,3% descendenti, iar taurul cod 51315 cu 13,9% descendenti.

Efectivul de rasd Baltatd romaneasca-Fleckvieh din aceastd ferma apartine taurului cod
51467 in proportie de 42,2% si taurului cod 51262 in proportie de 33,3%.

In structura genetica a efectivului de rasi BNR-Friza din ferma Radomiresti predomina
trei reproducatori: taurul cod 51470 cu 26,5% descendenti, cod 51114 cu 13,8% si cod 51111 cu
13,1%.

Efectivul de vaci din ferme Gh. Doja apartine in majoritate tot la trei tauri: cod 51111 cu
33,6% descendenti, cod 51121 cu 15,8% si cod 51114 cu 12,9%.

Tara de provenientd, rasa si valoarea de ameliorare a taurilor care se regasesc In structura
geneticd a efectivului matca luat In studiu este prezentata in tab. 5.1. din teza.

In conformitate cu protocolul experimental, obiectivele cercetarii au fost urmatoarele:

¢ studiul cadrului natural al zonei si tehnologiilor specifice din fermele cercetate;

¢ studiul performantelor productive pe lactatie totala si lactatie normald, pe ferme, pe
lactatii succesive §i pe Intreaga populatie;

¢ studiul indicilor de reproductie: VPF, RM, CI, SP, DG, pe total populatie, pe ferme si
pe lactatii succesive;

¢ studiul indicilor de genetica cantitativa: heritabilitate (hd), reperabilitate (R), corelatii
fenotipice (rp) si genetice (1), regresia (b) pentru insusirile de productie si reproductie, pe total
populatie;

¢ analiza structurii intrapopulationale si valorii de ameliorare a reproducatorilor, pe
grupe genetice, pentru Tnsusirile de productie si reproductie, pe total populatie, in lactatia I-a;

¢ analiza capacitatii de reproductie in dinamicd pe anii 2006-2008, pe total populatie, pe
ferme, pe ani, pe luni calendaristice si pe anotimpuri. Au fost studiate urmatoarele aspecte:

- influenta VPF asupra indicilor de productie si reproductie;
- indicele de Tnsamantare;

- rata conceptiei;



- procentul de ,,non-retourne”;
- indicele de fertilitate;
- capacitatea potentiald reproductiva;
- indicele de natalitate;
- frecventa fatarilor dificile;
- frecventa tulburdrilor de reproductie.
studiate. Au fost studiate:
- zilele de infecunditate-sterilitate;
- pierderile totale datorita infecunditatii-sterilitatii (prin nerealizarea viteilor,
prin nerealizarea laptelui prin cheltuielile neproductive cu vacile infecunde).

Toate datele primare rezultate in urma cercetarilor efectuate au fost prelucrate statistic,
folosind metodele moderne specifice cercetarilor din zootehnie, sintetizate in tabele si grafice
care sunt redate in lucrare.

Valorile medii si variabilitatea indicilor de productie si reproductie, pe total populatie, pe
ferme si pe lactatii succesive sunt cuprinse in tab.8.3.-8.20. si fig. 8.4.-8.40.

Examinand valorile medii ale productiei cantitative de lapte rezultd cd variaza in limite
destul de largi, cele mai mici productii realizandu-se in ferma Gh. Doja si cele mai mari in ferma
Radomiresti, cu valori medii cuprinse intre 5733,6 kg lapte (lact.) si 6051,51 kg (lact. a III-a).
Pe intreaga populatie media a fost de 4831,61 kg lapte, cu limite intre 917 kg si 9662 kg lapte. In
populatia studiata au existat 4 plusvariante cu valori medii de peste 9000 kg lapte, 24 vaci cu
peste 8000 kg lapte si 103 vaci primipare cu peste 7000 kg lapte.

Continutul in grasime al laptelui prezintd aceeasi variabilitate mare, cu limite intre 2,94%
si 5,18%, iar 77,7% din vacile primipare au avut continutul in grasime intre 3,85% si 4,40%.

Continutul in proteine variaza in limitele 2,26% si 4,09%, cu o medie de 3,29% la prima
lactatie s1 3,05% in lactatia a II-a.

Corespunzdtor productiei cantitative de lapte, continutului in grasime si proteine,
cantitatea de grasime si proteine variazd in limite foarte largi dupa cum rezulta din graficul
sirului de variatie pentru aceste Insusiri.

Durata lactatiei totale pentru populatiile Baltatd cu negru romaneasca din fermele
Radomiresti si Gh. Doja a fost prinsa intre 437,59 zile (lact. I) si 354 zile (lact. a VI-a), depasind
cu mult durata optima a lactatiei normale. Se constatd ca vacile la prima lactatie au avut lactatii
totale cu mult peste 400 zile, deoarece instalarea gestatiei dupd prima fatare s-a facut mult prea

tarziu, dupa cum rezulta din analiza service-periodului.



Urmarind evolutia productiei de lapte pe lactatii succesive, un prim aspect relevant se
referd la precocitatea productiei lactifere, care este foarte bund, la prima lactatie realizandu-se
91,81% din lactatia maxima.

Populatia de vaci Fleckvieh importatd din Germania la ferma Serbesti a dovedit o buna
precocitate productiva (84,6% la prima lactatie), valoarea maxima fiind de 5628,01 kg lapte in
lactatia a II-a. In aceasta populatie au existat vaci cu performante de peste 8000 kg lapte si chiar
cu 9131 kg lapte pe lactatie normala (lact. a II-a), ceea ce dovedeste potentialul genetic ridicat
pentru productia de lapte a nucleului Fleckvieh din ferma Serbesti si posibilitatea ameliorarii
genetice folosind cu pricepere selectia genotipica si fenotipica.

Comparand performantele productiei de lapte in functie de ferma, observam ca vacile de
rasa Fleckvieh din ferma Serbesti, au realizat, in mod logic, productii inferioare celor obtinute in
fermele Radomiresti si Gh. Doja cu nuclee de rasa BNR-Friza. Se detageazd in mod deosebit
nucleul BNR din ferma Radomiresti cu performanta medie de 6062,94 kg si 20,30 kg lapte/zi in
lactatia a I1I-a normala.

Valorile medii ale varstei de fatare oscileaza intre 939,07 zile la prima fatare si 1829,28
zile la fatarea a Ill-a. Amplitudinea valorilor estimate este si mai ridicata, fiind concludente
limitele variabilitatii, eroarea standard si coeficientul de variatie.

Pentru ferma Serbesti, analiza varstei la prima fatare care a fost de 835,49 zile, indica o
buna precocitate reproductiva a populatiei studiate, dar variabilitatea acestui indicator este foarte
accentuata.

Durata gestatiei la primele patru fatari a fost cuprinsd intre 278,1 zile (fatarea a II-a) si
281,18 zile (fatarea a IV-a), deci cu 3-4 zile mai scurta decat durata medie indicata de literatura
de specialitate.

Intervalul dintre fatari (CI) a depasit cu mult valoarea optima, limitele de variatie fiind
cuprinse intre 270 zile si 1071 zile, iar peste 55% din femele au depasit 400 zile.

Repausul mamar este singurul indice de reproductie a carei valoare medie s-a situat la

valoarea optima (} = 57,82 zile), dar variabilitatea a fost accentuata, cu limite intre 6 zile si 237
zile.

O situatie aparte s-a inregistrat pentru service-period, a carei valoare medie a fost de
187,51 zile, cu limite intre 13 zile si 802 zile.

Variabilitatea extrema pentru acest indice de reproductie (V%=64,22) a determinat
pierderi economice importante, dupd cum a rezultat din analiza pierderilor cauzate de
managementul deficitar al activitatii de reproductie.

Variabilitatea fenotipicad exprimata valoric prin varianta totald a fost stabilitd pentru

fiecare nucleu in parte si pe total populatie, valorile fiind diferite in functie de insusirea analizata,



cat si in functie de ferma, lactatie si grupa genetica. Pentru a stabili cota de participare a variantei
genetice totald ne-am folosit de calculul coeficientilor de heritabilitate si repetabilitate prin
analiza variantei.

Coeficientul de heritabilitate al productiei cantitative de lapte (h*=0,29) pe intreaga
populatie indicd un grad slab de transmitere ereditard, valorile obtinute incadrandu-se in limitele
cunoscute 1n literatura de specialitate. Sunt de observat si limitele intre ferme, cu valori a lui h?
de 0,24 pentru ferma Radomiresti si 0,30 pentru ferma Serbesti.

Valorile ridicate a lui h® pentru continutul de grasime (h* = 0,63) si proteine (h* = 0,60)
sunt o garantie ca selectia fenotipicd pentru aceste nsusiri asigura progresul genetic scontat prin
folosirea la reproductie a indivizilor care depasesc media populatiei, selectionati dupa fenotipul
propriu.

Analiza de ansamblu a valorilor coeficientilor de heritabilitate pentru principalele insusiri
de reproductie conduc la concluzia ca, in cadrul populatiilor din cele trei ferme luate in cercetare,
insusirea cu cel mai puternic grad de transmitere ereditara a variatiilor genetice este varsta la
prima fatare, fapt ce concorda cu datele din literatura de specialitate stabilite pentru alte rase si
populatii.

In general, insd, insusirile de reproductie (CI, RM, SP, DG) au un slab determinism
genetic, fiind sub puternica influentd a factorilor de mediu si managementului din ferme.

Analiza coeficientilor de repetabilitate pentru insusirile urmarite evidentiaza valori
asemandtoare ca sens si marime cu cele ale heritabilitatii, dar usor superioare ca urmare a
exprimdrii mai bine a variantei genetice si influentei factorilor genetici in cadrul populatiilor
luate in studiu.

Din analiza valorilor corelatiilor fenotipice, genetice si de mediu intre productia de lapte
si continutul in grasime, respectiv proteine, pe total populatie, se constata existenta unor corelatii
negative si slabe, la fel si pentru corelatiile cu durata gestatiei. Cele mai puternice corelatii sunt
intre productia de lapte si cantitatea de grasime, respectiv de proteine, aceste insusiri fiind
determinate genetic de acelasi set de gene. Pentru insusirile de reproductie valorile corelatiilor
sunt puternice in cazul varstei la prima fatare (rp = 0,54; rg = 0,52; ryy = 0,63) si mijlocii spre
slabe pentru repausul mamar, service-periodul si intervalul dintre fatari.

Intre continutul in grasime si cantitatea de grisime, continutul in proteine si cantitatea de
proteine, corelatiile sunt foarte intense si pozitive, selectia fiind eficientd folosind unul din
criteriile mentionate. Aceeasi corelatie pozitiva si intensa se gaseste intre continutul in grasime si
varsta primei fatari, In timp ce corelatiile cu intervalul intre fatari indicd un grad mijlociu (rp =
0,35; 16 = 0,34). In schimb corelatiile intre continutul in grisime si repausul mamar, respectiv

service-periodul sunt negative si de slabd intensitate spre mijlocie.



Analiza corelatiilor intre continutul in proteine si celelalte insusiri indicd aspecte
asemanatoare celor semnalate i in cazul continutului in grasime.

Cantitatea de grasime se coreleaza foarte intens §i pozitiv cu varsta primei fatari (rp =
0,62; rg = 0,59; rv = 0,66), dar si cu continutul in proteine si cantitatea de proteine. In acelasi
timp valorile coeficientilor de corelatie sunt pozitive si mijlocii pentru intervalul dintre fatari, iar
pentru repausul mamar si service-periodul corelatiile sunt negative de slaba intensitate.

Intervalul dintre fatdri se coreleazd pozitiv si de intensitatea slabd spre mijlocie cu
repausul mamar si service-periodul, in schimb intre repausul mamar si service-periodul exista
corelatii de un grad mijlociu, ceea ce demonstreaza existenta unui determinism genetic
pleiotropic pentru cele doua insusiri.

Analiza coeficientilor de corelatie stabiliti pentru caracterele de selectie din cele trei
ferme cercetate si pe Intreaga populatie, scoate in evidentd faptul cd intre productia cantitativa si
continutul de grasime, respectiv proteine, dar si durata gestatiei, raporturile fenotipice si genetice
sunt negative si slabe, fapt confirmat de majoritatea cercetarilor (Ujica V. Si col., Velea si col.,
Georgescu §i col., Negrutiu, Petre si col., Muresan, Vlaic i col., Grosu H. Si col.).

Productia cantitativa de lapte se coreleazad puternic si pozitiv din punct de vedere genetic
cu cantitatea de grasime (rg = 0,98), cantitatea de proteine (rg = 0,89), varsta la prima fatare (rg =
0,52). Corelatii mai slabe dar pozitive intre productia de lapte si principalii indici de reproductie
(CIL, RM, SP) au fost inregistrate atat pe intreaga populatie cat si in cadrul fiecarei ferme.

In ceea ce priveste corelatiile genetice intre productia de lapte si principalele insusiri de
reproductie, rezulta ca ele raman la un grad slab si nesemnificativ pentru toate fermele analizate,
situatie stabilita si de alti autori pe alte rase de taurine din tard si strdinatate (Velea si col.,
Muresan §i col., Grosu H., Negrutiu si Petre, Ujica si col., Marginean si col., J.K Wilk,
Johansson §i Roache, Miller si McGillard s.a.). Exista o corelatie mai stransa intre productia de
lapte si varsta la prima fatare la toate fermele analizate).

Din studiul efectuat raimanem la aprecierea ca relatiile neantagoniste intre productia de
lapte si cantitatea de grasime, cantitatea de proteine, varsta la prima fatare pot fi luate in
considerare cu certitudine si in mod informal pentru intervalul intre fatari, repausul mamar si
service-periodul 1n legatura cu selectia concomitenta a acestora.

In legitura cu mentinerea si cresterea efectivului numeric de taurine din ferme, progresul
genetic al populatiilor nu se poate realiza in principal decat prin intermediul reproducatorilor
masculi cu valoare de ameliorare ridicatd, in special, pentru insusirile de productie, reproductie si
conformatie-dezvoltare corporald. Stabilirea si cunoasterea potentialitdtii ereditate cu cat este
mai mare certitudine a fiecdrui reproducator mascul constituie, in aceste Tmprejurdri cele mai

importante actiuni ale procesului de ameliorare genetica a populatiilor de taurine.



Analizand valoarea de ameliorare a productiei canttiative de lapte, rezulta ca 13 tauri
(26,0%) se claseaza amelioratori, 20 tauri Inrautatitori, iar 17 tauri (34,0%) au fost indiferenti.

Intre primii 10 tauri amelioratori ai productiei cantitative de lapte se giseste si taurul
indigen cod 19185, folosit in fermele Radomiresti si Gh. Doja, cu valoarea de ameliorare de
+453,89 kg lapte.

Valoarea de ameliorare a procentului de grasime pentru cei 50 tauri analizati, claseaza 17
reproducatori (34,0%) ca imbunatatitori, 18 reproducatori (36,0%) inrautatitori si 15 tauri
(30,0%) avand comportament neutru. Remarcam prezenta intre primii 10 tauri amelioratori a
patru tauri indigeni ceea ce subliniaza valoarea genetica ridicatd a acestor reproducatori privind
continutul laptelui in grasime.

In privinta varstei la prima fitare si celelalte insusiri care redau capacitatea de
reproductie, valoarea de ameliorare a taurilor luati In studiu este tot atat de diferita ca si in cazul
productiei cantitative si calitative de lapte.

Din analiza indicilor de reproductie in functie de managementul fermei au rezultat
urmatoarele:

Pentru efectivele din fermele Serbesti si Radomiresti vitelele provenite din import au fost
montate la o varsta precoce incat fatarea a avut loc la 24-26 luni.

Din analiza ratei conceptiei dupa prima insamantare (IA;) se constatd ca aceasta a fost
cuprinsa intre 44,8% in ferma Serbesti la nivelul anului 2006 si 74,3% in ferma Gh.Doja pentru
anul 2008. Cu exceptia acestor doi ani, care au prezentat limitele minime $i maxime in restul
anilor pentru cele trei ferme analizate, rata conceptiei dupa prima insdmantare a fost de peste
60%, ceea ce arata o situatie favorabila din acest punct de vedere.

Din analiza acestui indicator se constata diferente foarte semnificative, atat la nivelul
fermelor, in cei trei ani consecutivi, cét si intre ferme, in functie de materialul biologic existent
(rase diferite), dar in special de managementul functiei de reproductie.

Procentul vacilor si viteilor gestante dupa IA; (%NR) in perioada 60-90 %NR in anul
2007 si 1,59%NR in anul 2008. Acest indice 1n realitate poate fi mai mare cu aproximativ 3-6%
(in medie) fata de vacile care sunt cu adevarat gestante, dupa cum apreciaza Bogdan A.T. §i col.,
deoarece existd anafrodizie patologica, cauzatd de exemplu de corpul galben persistent, de
piometru etc. Avand 1n vedere numarul vacilor si viteilor Insdmantate anual s-a calculat indicele
de natalitate (N%), pe baza raportului dintre numarul de produsi obtinuti (vii si viabili) si
numarul total de vaci si vitele Tnsdmantate in fiecare ferma.

Rezultatele obtinute demonstreaza ca cea mai bund natalitate s-a inregistrat in anul 2007,
valorile acestui indice fiind de 80,41% in ferma Radomiresti si 85,08% in ferma Gh. Doja, iar in

ferma Serbesti de 83,9%.



Realizarea acestui indice sintetic al functiei de reproductie la un nivel sub cel optim este
in stransad legaturd cu frecventa tulburdrilor de reproductie si pierdere de vitei prin avorturi in
perioada de gestatie cat si in primele zile de la fatare, aspect care a fost analizat pentru fiecare
ferma.

Pe Intreaga populatie din cele trei ferme, frecventa tulburarilor de reproductie la vaci in
perioada analizatd (2006-2008) a fost cuprinsd intre 13% (luna ianuarie) si 22% (lunile iunie-
iulie). Aceste date demonstreaza cd managementul functiei de reproductie a fost deficitar,
datorita tulburarilor de reproductie, inregistrandu-se atat pierderile de vitei cat si de productie de
lapte.

Analizandu-se care au fost cele mai frecvente tulburdri de reproductie se constatd ca
acestea au fost cele cu anestru, pierderi ale ciclurilor de calduri si calduri sterse nedepistate la
timp, insdmantarea vacilor cu scurgeri vaginale cauzate de metrite si alte afectiuni, alimentatia
deficitara si igiena precara a adaposturilor s.a.

Datele din literatura de specialitate demonstreaza influenta varstei la prima fatare asupra
productiei de lapte din prima lactatie i pe intreaga cariera productiva.

Rezultatele obtinute din studiul efectuat asupra populatiei de taurine din cele trei ferme
confirma influenta varstei la prima fatare asupra indicilor varstei la prima fatare asupra indicilor
productiei de lapte si altor indici de reproductie.

Din analiza acestor date a rezultat cd junincile care au fatat la o varsta sub 620 zile (20
luni si 20 zile) au realizat la prima lactatie 3286 kg lapte, cu un continut ridicat de grasime
(4,52%) si proteine (3,4%). In acelasi timp vacile care au fatat in jurul varstei de 34 luni si 19
zile (1039 zile) au realizat 6220,15 kg lapte si un continut de 4,06% grasime, respectiv 3,07%
proteine.

Dreapta de regresie cat si valoarea coeficientului de regresie (b=0,451) pentru cantitatea
de lapte la prima lactatie normala evidentiaza influenta varstei la prima fatare asupra indicilor
productiei de lapte.

Rezultatele studiului efectuat in cele trei ferme asupra raselor Baéltatd cu negru
romaneasca 1 Béltatd romaneasca-Fleckvieh, sunt o dovada ca cele mai favorabile performante
se obtin cand varsta primei fatari se situeaza intre 24 si 29 luni.

Referitor la infleunta varstei la prima fatare asupra altor indici de reproductie (CI, RM,
SP) datele obtinute din studiul efectuat indica aspecte diferite in functie de indicele analizat.

In cazul intervalului dintre fatiri (CI) se constatid cd fatarea la o vArstd prea tanara
determind o crestere a intervalului dintre fatari, valorile optime situdndu-se intre 800 zile si 1000

zile.



Asupra repausului mamar si service-periodului, datele obtinute nu pot duce la o concluzie
clard; se pare ca acesti indicatori sunt puternic influentati de momentul functiei de reproductie.

Intre cantitatea de lapte si intervalul dintre fatari (CI) existd o legatura stransd dupa cum
rezultd din valoarea coeficientul de regresie (b=0,513) si aspectul dreptei de regresie.

Intre cantitatea de lapte la prima lactatie si repausul mamar, respectiv service-periodul,
valorile coeficientilor de regresie si dreapta de dovedesc o slaba legatura, infleunta determinata
avand factorii externi de mediu si managementul din ferma.

Calculele economice privind pierderile cauzate de starea de infecunditate-sterilitate in
fermele de vaci demonstreaza cu argumentul datelor concrete, ca aceste pierderi sunt importante
si diferd de la o ferma la alta, In functie de materialul biologic, factorii tehnologici de exploatare
si managementul functiei de reproductie .

Vacile primipare au inregistrat cele mai mari pierderi cauzate de starea fiziologica, de
infertilitate-sterilitate, comparativ cu animalele adulte la care tuburarile de reproductie au fost
mai reduse.

Grupa vacilor cu peste 91 zile infecunditate a reprezentat 87,47%, in timp ce grupa cu
1-30 zile infecunditate a fost de numai 1,76%, iar grupele cu 31-60 zile si 61-90 zile
infecunditate au reprezentat 4,36%, respectiv 6,40% din totalul populatiei analizate.

Pierderile totale cauzate de infecunditate-sterilitate au atins cota de 400581,7 RON sau
109230 €, respectiv 169364 $ la valoarea de schimb valutar din 11.06.2008.

Rezultatele obtinute, din studiul efectuat in cele trei ferme de taurine, demonstreaza, cu
argumentul faptelor, imensele pierderi economice in fermele de vaci pentru lapte avand drept
cauza infecunditatea-sterilitatea. De aici apare posibilitatea cresterii eficientei exploatarii si a
profitului obtinut prin diminuarea sau eliminarea acestor pierderi, actionand In principal asupra

imbunatatirii factorilor tehnologici i managementului functiei de reproductie.



Summary

Of doctorate thesis, entitled ,’’Contribution to the reproductive capacity and the
breeding management in some holdings of dairy cows, developed by engineer Carmen-Ana
Balaita,scientific coordinated by Professor Ph.d. Vasile UJICA, from Faculty of Zootechnics at

University of Agricultural Sciences and Veterinary Medicine ,”’lon lonescu de la Brad’’ lasi.

Doctorate thesis has 292 page, with 91 tables and annexes, figures and index
bibliographic contains 164 titles with speciality projects from country and foreign countries .

This project contain two parts: first parts: first part contain a documentary study based on
reproductive capacity and the breeding management on dairy farms, with an extension on pages
68 in 4 chapters and more subchapter.

Part two, with an extension on 224 pages and 6 chapters contain the results obtained,

general conclusions and recommendations for farm production.

Working hypothesis and intent to researchs

Growth of cattle was and will be an activity of great importance in ensuring food for
peoples everyware in the world, so in our country thigh milk production appear from the
relationship between genotype and environment, individuals knowledge and knowledge of
population whichare knowledg of exploitation and knowledge of fair management in the farm.

The intent wich is the subject of these doctorate thessis is knowledge and study of factors
wich contribute at improvement of reproductive capacity and the breeding management in the

three private holdings of dairy cows from district Bacau.
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Biological material studied

The research was made by 856 dairy cows from three private holdings at Bacau, with
demisystem increasing.

In the Serbesti farm was studied 334 cows from queen effective, therein the 289 cows
was BNR-Friza, and 45 cows was BR-Fleckvieh.

In the Radomiresti farm was studied 275 cows from BNR-Friza race, and in the Ghe.
Doja farm was studied 247 cows from BNR — Friza race.

In genetic structure of herd from BNR-Friza race at Serbesti farm was identified 21 bulls.
The bull who are 51459 code has 28,4 % from herd ; the bull which 51458 code has 17,3 % from
descendants; and the bull which are 51315 code has 13,9 % from descendants.

The herd from BR — Fleckvieh from these farm belongs the bull with 51467 code (42,2
%) and the bull 51262 has 33,3 %.

In the genetic structure of herd of BNR — Friza race from farm Radomiresti, prevail three
bulls used to reproduction : the bull 51470 with 26,5 % descendants, the bull 51114 with 13,8 %
descendants and the bull 51111 eith 13,1 % descendants.

The herd of cows from Gh. Doja farm belongs to the bull 51111 with 33,6 %
descendants; the bull 51121 with 15,8 % descendants and the bull 51114 with 12,9 %
descendants.

Country of origin, the race and the value improvement from the bulls exist in the genetic
structure at queen herd who is prersented in table 5.1 in these thessis.

According with the experimental protocol, the objectives of research was follows:

- the study of landscape from zone and the specific technologies from the
investigated farms;

- the study of productive performance on total lactations and normal lactations, on
farms, on chronological lactations and on whole herds.

- the study of reproduction indices : VPF; RM; CI; SP;DG on whole herds, on
farms and on chronological lactations.

The study of quantitative genetic indices: heritability (h?), repeatability (R), phenotypics
correlations (rp) and genetics correlations (rg) regression (b) to acguire the production and
reproduction, on whole herds.

The analysis of herd structure and the analysis of improvement values for breeders, on
genetics grups, for production traits and reproduction traits, on whole herd at first lactation .

The analysis of reproductive capacity in dinamics for years 2006-2008, to whole herd, on
farms, on years, on month and on seasons. Was studies the fallows issues:

- the influence of VPF to production and reproduction indices;

11



- seed index;
- conception rate ;
- percentage to *’non — retourne’’;
- fertility index;
- potential reproductive capacity;
- calving index;
- frequency of difficult calvings
- frequency of reproductive disorders
The analysis of economic efficiency to control infecundity and sterility in the
investigated farms. Was studied:
- the days to infecundity — sterility
- total loss caused by infecundity-sterility ( by unfulfilment the calves, the milk, by
unproductive costs with the infecundes cows.
All primary dates results from researches are statistical processing, using the specific
modern methods from zootechnics, synthesized in tables and graphics in these thesis.
The average values and the variability of production and reproduction index, for all herd,
on farms and on chronological lactation is containts in table 8.3 — 8.20 and figure 8.4. — 8.40.
Analyzing the average values from quantity of milk production, results that is varies
widely, the lowest productions are realized in Gh. Doja farm and the largest productions are
realized in Radomiresti farm with average values between 5733,6 kg milk (lactation I) and 6051,
51 kg (lactation III) . For entire population the average values is 4831,6 kg milk with limits
between 917 kg and 9662 kg milk. In the studied population, was 4 plus variants with average
values over 9000 kg milk; 24 cows with over 8000 kg milk and 103 primiparous cows with over
7000 kg milk.
The fat containt of milk present the same big variability, with limits between 2,94 % and
5,18 % and 77,7 % from primiparous cows have the fat containt between 3,85 % and 4.40 %.
The protein containt varies between the limits 2,26 % and 4,09 %, with a average values
at 3,29 % from first lactation and 3,05% at lactation II.
The fat and protein containt, the quantity of fat and proteins varies between large limits
as seen the grafic for these traits.
The duration of total lactation for BNR cows populations at Radomiresti farm and Gh.
Doja farm was contained between 437,59 days (lactation I) and 354 days (lactation VI),
exceeding duration of normales lactation . The cows at first lactation had a total lactation over

400 days, because the pregnacy over first calving it’s made too late.
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Following the evolution of milk on chronological lactations, it see the precocity of milk
production who is very good, at first lactation realised 91,81 % from maximum lactation.

The cows herd Fleckvieh imported from Germany at Serbesti farm had a good productive
precocity ( 84,6 % at first lactation ), the maximum values is 5628, 01 kg milk on lactation II . In
these population exists cows with over 8000 kg milk and realy 9131 kg milk at normal lactation
(lactation II) , this proves the high genetic potential for milk production at Fleckvieh cows knot
to Serbesti farm and this proves the possible genetics improvement using the genotypic and
phenotypic selection .

Comparing the performances of milk production depending by farms, we observed the
Fleckvieh cows from Serbesti farm have achieved lower production than those obtained in
Radomiresti farm and Gh . Doja farm with cows BNR — Friza . The cow knot BNR from
Radomiresti farm had a average performance at 6062,94 kg and 20,30 kg milk / day in the
normal lactation III.

The average values of calving age are situated between 939,07 days at first calving and
1829,28 days at calving II . The amplitude of estimate values is even higher , being concludent
the variability limits, standard eror and the coefficient of variation.

For Serbesti farm, the analysis of calving age was 835,49 days this indicates a good
precocity, but the variability of this indicator is very pronounced.

Pregnancy during at the first 4 calving was contained between 278,1 days ( calving II )
and 281, 18 days ( calving IV ) 10 with 3-4 days shorter than average duration indicated by
speciality literatures .

Calving interval ( CI ) exceeded much as optimal values, the limits of variation is
containt between 270 days and 1071 days, and over 55 % females exceeded 400 days. Breast rest
is the only index of reproduction who had the same average values that optimal values ( x =
57,82 days ),but the variability was accentuated with limit between 6 days and 237 days.

For the service period is a special situation because the average values was 187, 51 days,
with limits between 130days and 802 days.

Extreme variability for this index of breeding ( v % = 64,22 ) entail importants economic
loss caused by adverse management in breeding activity .

The phenotypic variability expressed by total variances was established for each knot and
for all herd , the values are different depending at character analysed, depending by farms,
lactation and genethic group. We have used for calculating coefficients of heritability and

repeatability by variance analysis .
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Heritability coefficient for quantity milk production ( h2 = 0,29) shows a low level of
hereditary transmission, the values obtained are framed between the know limits. Limits between
farms are h” by 0,24 for Radomiresti farm and 0,30 for Serbesti farm.

The high values of h? for fat containt (h* =0,63 ) and proteins containt (h* =0,60) show
the phenotypic selection for this threats ensure the genetic progress.

Overall analysis of heritability coefficient values for the main reproductive traits lead to
the conclusion that in the herds of the three farm investigated, the traits with the highest
hereditary transmission is the age at first calving.

Generally, the reproductive traits (CI, RM, SP, DG) have a low genetic settled, they are
strongly influenced by environmental factors and by management of farms.

Analysis of repeatability coefficient shows similar values as heritability, but slightly
higher due by genetic variance and influenced by genetics factors from herds studied.

Analyzing the phenotypic correlations, genetics correlationd and by environment
between the milk production and fat contain, respectively proteins, for all herds, we find some
negative and weak correlation; as for correlation with pregnancy duration.The strongest
correlations it’s between milk production and fat quantity, respectively proteins quantity; this is
determinated by same set of genes. For reproductive traits, the values of correlation are strong at
age of first calving (r, = 0,54; rg =0,52; rv =0,63) and the values are medium to low for the
breast rest service period and calving interval.

Between the fat containt and fat guantity,proteins containt and proteins quantity — the
correlations is very intense and positive, the selection is efficiency. The same positive and
intense correlation is bettween fat containt and the age of first calving. The correlations with
calving interval, show a medium degree (r, =0,35; rg =0,34). The correlation between fat
containt and breast rest, respectively service — period is negatives and low-intensity to medium
intensity.

The analisys of correlations between proteins containt and other traits show similar issues
to those reported in the case of fat content.

Fat quantity are corelated very highly and positive with age at first calving (r,= 0,62; 1=
0,59; ry = 0,66),but with proteins containt and proteins quantity.

While the values of correlation coefficients is positive and middle for calving interval,
and for breast rest and service — period, the correlations is negatives and with low intensity.

Calving interval is positive correlated and with low to medium intensity with breast rest
and service-period, instead between breast rest and service-period exist a medium degree of

correlations, wich proves the existence of a phiotropic genetic settled for the two traits.
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Analysis of correlation coefficients established for selecting characters of three studied
farms and of all population show that between quantitative production and fat containt,
respectively proteins, but and pregnancy duration, the phenotypic and genetic relationship are
negative and weak, confirmed by most researchers (Ujica V. si col., Velea si col., Georgescu si
col., Negrutiu, Petre si col., Muresan, Vlaic si col., Grosu H. si col.)

The quantity production of milk is strong and positively correlated with fat quantity (rg =
0,98), with proteins quantity (rg = 0,89); with age at first calving (rg = 0,52). Weaker
correlations but positive between milk production and the main reproduction indices (CI, RM,
SP) was recorded at all population and in each farm.

Genetic correlations between milk production and main reproductive traits show that they
remain at weak and insignificant degree for all farms analysed, the same situation is determined
by other authors on other breeds of cattle from the country and abroad (Velea si col., Muresan si
col., Grosu H., Negrutiu si Petre, Ujica si col., Marginean si col., J. K. Wilk, Johansson and
Roache, Miller and McGillard).

There is a closer correlation between milk production and age at first calving on all farms
examined.

On this study, results that the relationship nonantagonistic between milk production and
fat quantity, protein quantity, age at first calving can be certainly considered and informally for
calving interval, breast rest and service — period about simultaneaus selection.

The population genetic progress achieved through breeding males with high
improvement value, especially to acquire of production, reproduction and conformation-body
development.Knowledge and determination of hereditary potentialy for each male reproductive
male is the most important actions to improve a herd cattle.

Analyzing the quantitative value of improving milk production, result that 13 bulls (26, 0
% ) are breeders, 20 bulls are worsening, and 17 (34, 0 %) are indifferent.

Among the top 10 bulls breeders is added the bull indigenous with 19185 code who are
used in Radomiresti farm and Gh . Doja farm, he has + 453,89 kg milk value of improvement .

After value of improvement at fat percentage for this 50 bulls studdied, 17 bulls (34,0%)
are breeders; 18 bulls (36,0%) are worsening and 15 bulls (30,0 %) are neutral. Notices the
presence among the top 10 bulls breeders of four indigenous bulls, this shows the high genetic
value from reproducers for fat milk content.

About age at first calving and other reproductive traits who reprepusent the reproduction
cappacity, the value of improvement of bulls studied is as different as quantitative and qualitative
milk production.

From the analysis of reproductive indices based on farm management resulted following:
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For herds of farms Serbesti and Radomiresti the imported heifers was mounted at an
early age so the calving is produced at 24-26 months.

The analysis of conception rate after first insemination is found that it was beetween
44,8% at Serbesti farm in 2006 and 74,3 % at Gh. Doja farm in 2008; except those two years
who have minimum and maximum limits, in the remaining years for the three farms analyzed
after first insemination, conception rate was over 60 %, which shows a favorable situation .

Analysis of this indicator shows significant differences at farms studied in this three year
and between farms based on biological material (different races) but especially the management
of reproductive function.

The percentage of cows and heifers after first insemination (%NR) in 60-90NR period in
2007 and 1,59% NR in 2008. This index may higher by 3-6 % ( on average ) compared to cows
who are really pregnant, after Bogdan A. T. and col., because the patological anafrodizic caused
by example by persistant corpus luteum , by other diseases.

Considering the number of cows and heifers seeded annual, was calculated the birth
index ( N%), based by bearing between the number of product obtained ( alive and viable) and
the number of cows and heifers seded in each farm.

Results obtained show that the best birth rate was recorded in 2007, the value of this
index was 80,41% in farm Radomiresti and 85,08% in Gh. Doja farm, and 83,9% in Serbesti
farm.

Achieving for this syntetic index of reproductive function at a suboptimal level is in
closely related with the frequency of reproductive disorders and loss of cattle by abortion and in
the first days after calving, the situation was analyzed for each farm .

In all herds of the three farms, the frequent of reproductive discorders at cows in
analyzed period (2006-2008) was between 13% (January) and 22% (June-July). These dates
show that the management of reproductive function was poor, due to reproductive disorders, it’s
recorded losses at calves and at milk production.

The most frequent reproductive disorder was: anoestrus, loss of heat cycles and heat
removed undetected at the time, insemination at cows with vaginales discharge caused by
metritis and other diseases , poor nutrition and poor hygiene of shelters, etc.

Dates from speciality literature shows the influence of age at first calving on milk
production in first lactation and for his all milk productive career.

The results of the study at cattle on three farms, confirm the influence of age at first
calving on index of age at first calving, on index of milk production and other reproductive

index.
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The analysis of these dates revealed that heifers calved at an age of 620 days (20 month
and 20 days) achieved 3286 kg milk at first lactation, with a high conteint of fat (4,52%) and
protein (3,4 %). The cows that have calved around 34 month and 19 days (1039 days) made
6220,15 kg milk and fat content of 0,6%, respectively 3,07% protein.

Regression line and value of regression coefficient (b =0, 451 ) for the quantity of milk
in first lactation reveals influence of age at first calving on milk production indices. Study results
in the three farms evidence on BNR and BR-Fleckvieh races, evidence the high performance are
obtained when the age at first calving is situated between 24 — 29 month.

The influence at age at first calving on other reproductive indices ( CI, RM, SP) the dates
obtained indicate different aspects depending from the index examined .

In calving interval case, (CI) is found that calving at an age too young cause on increase
in calving interval, the optimal value is between 800 days and 1000 days .

On breast rest and service-period, the dates obtained do not give a clear conclusion this
indices are strongly influenced by the moment of reproduction function.

Between milk quantity and calving interval (CI) is a closer connection show by value of
regression coefficient (b=0,513) and the appearance of regression live.

Between milk quantity at first lactation and the breast rest, respectively service — period,
the values of regression coefficient and line of regression prove a weak link, influenced by
external environmental factors and farm management.

The economic calculation of losses due to infecundity and sterility status in dairy farm
shows that losses are important and different from on farm to another depending by the
biological material, technological factors and the management of reproductive function.

The primiparous cows recorded the biggest losses caused by physiological status,
infertility, sterility, compared with adult animals where reproductive disorders are lower.

The grup of cows with over 91 infecundity days was 87,47%, the grup with 1-30
infecundity days was only 1,76%, and the grups with 31-60 days and 61-90 days infecundity was
4,36%, respectively 6,400f all population analyzed.

The total losses caused by infertility-sterility reached at 400581,7 RON or 109.230 euro,
respectively 169.364 § at exchange value of 11.06.2008.

The results of the study in three dairy farms shows the huge economic losses caused by
sterility-infecundity. From these appear increase the efficiency and a profits by reducing or
eliminating these losses, acting mainly on improving technologycs factors and a management of

reproductive function.
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