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IEVADS

Galas liellopu nozares attistiba Latvija ir vertgjama ka pozitiva. To ietekme
ne tikai agroklimatiskie un ekologiskie apstakli, valsts un Eiropas Savienibas
politiskie 1€mumi, bet arT uznémégju aktiva darbiba eksporta attistiSana un
uzticamibas radiSana liellopu audzetajos. Galas Skirnu ziditajgovju skaits Latvija
pedgja desmitgade ir strauji palielingjies, pateicoties saglabatai valsts atbalsta
politikai un Liellopu izsolu nama veiksmigai attistibai, kas nodroSina arvalstu
pircgju interesi par Latvija dzimuSo ziditajgovju teliem un ir kluvis par drosu un
stabilu partneri liellopu audzetajiem.

Korekcijas nozares attistibas tendencés ieviesa Covid-19 pandémija, ka
rezultata 2020. gada otraja pus€ bija v€rojams liellopu liemenu eksporta
samazindjums uz ES un treSajam valstim!, ka arT nobaroSanai paredzéto telu
eksports kluva mazak aktivs. Covid-19 laika samazinajas pieprasijums pec galas
HoReCa (viesnicu, restoranu un sabiedriskas €dinasanas nozare) sektora, bet
palielindjas tie$as galas piegades majsaimniecibam, veicinot strat€égijas “No
lauka Iidz galdam” steno$anu. Sis periods tika aktivi izmantots no to liellopu
galas razotaju puses, kuri nodarbojas ar savas produkcijas pardosanu tiesaja
tirdznieciba, palielinot Latvijas iedzivotaju interesi par vietSji raZotu liellopu
galu un attistot liellopu galas €Sanas kultiiru. Liellopu izsolu nams, izmantojot
interneta sniegtas priekSrocibas, darbibu parorientgja uz attalinatu izsolu
veikSanu. Izsoles attalinata veida izradijas veiksmigs formats, kas tiek izmantots
vel joprojam.

Nemot véra Eiropas zala kursa politiku, lauksaimniecibas nozari kopuma
nakotné sagaida biitiskas parmainas. Mainas klimats, palielinas visu veidu
razosanas resursu cenas, tiek motivéta pareja uz atjaunojamiem resursiem.
Arvien vairak tiks pieprasiti videi un dabai draudzigi risindjumi partikas
razosana, lai veicinatu biologiskas daudzveidibas saglabasanu un palielinasanu.
Ir zinatniski pieradits, ka govkopibas nozares attistiba pasaulé atstdj butisku
ietekmi uz klimata un vides parmainam. Aptuveni 14.5% no kop&jam siltumnicas
efekta gazu (SEG) emisijam rodas liellopu audz€Sanas procesa (Gerber et al.,
2013). Galas skirnu liellopu audze$ana rada 41% no kopg&jam govkopibas SEG
emisijam un tai ir liela ietekme uz zemes degradaciju un mezu izcirSanu (De
Vries et al., 2015). Lai mazinatu radito emisiju apmé&rus un negativo ietekmi uz
vidi, tieck meklétas mazak intensivas liellopu audzeSanas un lauksaimniecibas
zemes apstrades tehnologijas lopbaribas, galas un piena ieguvei (Havlika et al.,
2014). Galas liellopu audze$ana ir piemérota saimnieko$anai péc biologiskas
lauksaimniecibas principiem, galas produkcijas razoSanai izmantojot tas platibas,

! Lauksaimniecibas gada zinojums par 2021. gadu. No: Zemkopibas ministrija.
[Tiessaiste] [Skatits 2022. gada 15. janvari]. Pieejams:
https://www.zm.gov.lv/lv/media/4617/download?attachment



kuras nav piemg@rotas graudu vai darzenu audze$anai (mazaugligas, apgritinata
piekluve ar tehniku), ka arT veiksmigi $ada apsaimniekoSanas modeli tiek
integréti dabiskie zalaji, kam ir pozitiva ietekme uz Eiropas Savienibas
Biologiskas daudzveidibas stratégijas 2030. gadam realizaciju. Biologiski
sertificétas LIZ (lauksaimnieciba izmantojama zeme) platibas 2021. gada bija
304000 ha jeb 13.31% no kopgjas LIZ platibas valsti, bet 129124 ha jeb 5.65%
bija ilggadigie zalaji%.

Nemot véra Latvijas valsts ekonomisko stavokli un aktualos jautajumus, kas
saistiti ar vides un dabas saglabasanu, ka arT SEG emisiju ietekmi uz klimatu,
Latvija javeicina liellopu nobarosana ekstensiva veida, izmantojot miisu valsts
atjaunojamos resursus — zalajus. P&tnieku grupa secinadjusi, ka Latvija ir
iespgjams ilgs ganibu periods, kas ir viens no klimata izmainas ierobezojosiem
pasakumiem. Pieprasijums péc liellopu galas, kas razota ilgtspgjiga veida,
samazinot negativo ietekmi uz vidi un nodro§inot dzivnieku labturibu un
veselibu, palielinas. Paterétaji izvelas liellopu galu, kas razota biologiskam nevis
konvencionalam lauksaimniecibas metodém, no biologiski raZotas produkcijas
prieksroka tiek dota galai, kas iegiita liellopus nobarojot ar zales lopbaribu, nevis
kombinéto spekbaribu vai graudaugiem (Garcia-Torres et al., 2016). Zales
lopbaribas izmantoSana liellopu galas razoSana un ganiSanas ieklauSana
nobaroSanas procesa, samazina liellopu tieSo konkurenci resursiem, kas
izmantojami partikas razoSanai (feed no food) un saistita ar apkartgjas vides
piesarnojuma mazinasanu (Chassot, 2008a).

Latvija javeicina liellopu galas produkcijas razoSana ar pievienoto vertibu,
mazinot nozares atkaribu no eksporta tirgiem un palielinot nozares ien@mumu
dalu vietgja tirgi. Liellopu galas razo$ana javeic saskana ar Zala kursa stratégijas
no “Lauka Iidz galdam™® un Eiropas Savienibas Biologiskas daudzveidibas
stratégijas 2030. gadam* vadlinijam, nodrosinot kvalitativu produkeiju.

Produkcijas kvalitatei nav iesp&jams piem&rot vienotu definiciju, jo ta
atkariga no realizacijas avota jeb pieprasijuma uzstadijumiem, bet kopuma
produkcijas kvalitate tiek skaidrota ka tpasibu kopums, kas nosaka ta atbilstibu
izvirzitajam prasibam (Zinatnes un tehnologiju vardnica, 2001).

2 Biologiski razots marmorets steiks. Nosléguma atskaite, projekta nr. 18-00-A01612-
000016, vaditaja Dz. KreiSmane.

3 Stratégija “No lauka lidz galdam”. No: ES oficiala majas lapa. [TieSsaiste] [Skatits
2023. gada 16. janvari]. Pieejams: https://food.ec.europa.eu/system/files/2020-
05/f2f_action-plan_2020_strategy-info_en.pdf

4 Eiropas Savienibas Biologiskas daudzveidibas stratégija 2030. gadam. No: ES oficiala
majas lapa. [Tiessaiste] [Skatits 2023. gada 16. janvari].
https://environment.ec.europa.eu/strategy/biodiversity-strategy-2030_en



Lidz $im Latvija ir veikti atseviski petfjumi par galas liellopu nobarosanu,
trikst pétijumu par Skirpu izvéli nobaro$anai un ekonomiski izdevigakajiem
nobaroSanas modeliem, tadel galas liellopu audzetajiem, kuri izvélas atskirto
ziditajgovju telu talaku nobaroSanu, biezi vien jaeksperiment€ pasiem (Lujane et
al., 2013). Daudzu arvalstu zinatnicku darbos pétitas galas liellopu Skirnu
augsanas, nobaroSanas un liemenu kvalitates atSkiribas (Polach et al., 2004;
Barton et al., 2006; Hollo et al., 2012; Pesonen et al., 2012; Pesonen et al., 2013a;
Jukna et al., 2017), tomér $o pétijjumu rezultatus nevaram pilniba attiecinat uz
Latvijas apstakliem. Saja darba apkopota informacija un rezultatu analize biis ka
paligmaterials galas liellopu audzetajiem un nozares specialistiem kvalitativu
liellopu liemenu un galas razoSana, tadejadi veicinot nozares konkur&tsp&ju un
efektivitati.

Darba hipotéze — Aberdinangus, Herefordas, Limuzinas un Sarolg $kirnu
liellopi ir piem@roti nobaroSanai Latvijas apstaklos, nodroSinot kvalitativu
liemenu un galas ieguvi.

Aizstavamas tézes

1. Galas skirpu un to krustojumu liellopu skaits laika perioda no 2017. lidz
2022. gadam Latvija ir pakapeniski palielingjies, galvenokart pieaugot
Kontinentala tipa $kirnu (Sarolé un Limuzinas) un galas $kirnpu krustojumu
liellopu Tpatsvaram.

2. Lielaka dala Latvija dzimuSo galas skirnu un to krustojumu liellopi tiek
eksportéti dzivi uz arvalstim, pamata lidz viena gada vecumam. Latvijas
kautuves lielaka skaita tiek kautas ziditajgovis. Latvija kauto liellopu liemeni
ir ar labu muskulaudu, bet mazu taukaudu attistibas pakapi.

3. Skirne un dzimums bitiski ietekmé liellopu nobarosanas rezultatus un
liemenu kvalitati, un kopuma ieneémumus par liemenu realizaciju.

4. Liellopu galas kvalitati, vadoties péc pH mérjjumiem, ietekmé Skirne un
dzimums.

5. Dazadu skirpu bullu galas kimiskais sastavs ir atSkirigs, ar optimalu omega 6
un omega 3 taukskabju attiecibu.

Darba meérkis — veikt galas liellopu nozares situacijas analizi Latvija,
skaidrot liellopu Skirnes un dzimuma ietekmi uz nobaroSanas rezultatiem un
liemenu kvalitati, ka arT noteikt liellopu galas kimisko sastavu.

Darba uzdevumi

1. Analizét galas Skirpu un to krustojumu liellopu skaita izmainas Latvijas
ganampulkos.

2. Noteikt kautuves Latvija nokauto un no valsts eksportéto dzivo liellopu
skaitu, izvertet Latvijas kautuves nokauto liellopu liemenu kvalitati.



3. Analizet un skaidrot skirnes un dzimuma ietekmi uz liellopu nobarosanas
rezultatiem un liemenu kvalitati.

4. Aprekinat ieneémumus par liellopu liemenu realizaciju atkariba no Skirnes un
dzimuma.

5. Novertét liellopu dzimuma un Skirnes ietekmi uz galas pH.

6. Analizét bullu galas kimisko sastavu, galveno uzmanibu veltot
nepiesatinatajam omega 6 un omega 3 taukskab&m.

Zinatniska darba aktualitate — Latvija palielinas galas skirnu un
krustojumu liellopu skaits, nozares attistibu veicina pieméroti agroklimatiskie
apstakli un iesp&ja apsaimniekot intensivai lauksaimniecibai nepiemeérotas
platibas, ka arT eksporta iespgjas atskirtajiem ziditajgovju teliem. Galas liellopu
nozares attistiba Latvija tiek vertéta ka pozitiva, balstoties tikai uz liellopu skaita
pieaugumu, neizvertgjot realizacijas avotus un nakotnes riskus. Nozares
konkurétsp&jas paaugstinasanai un atkaribas mazinasanai no telu eksporta,
nepiecieSsams veicinat videi draudzigu liellopu nobaro$anu Latvija, ieglistot
kvalitativus liemenus un galu, ko piedavat patérétajiem Latvija un arvalstis.
Promocijas darba iegitie rezultati ir aktuali galas liellopu audzgtajiem,
lopkopibas  specialistiem, lauksaimniecibas politikas veidotajiem un
paterétajiem, apzinot tirgus situaciju, laujot izprast dazadu faktoru ietekmi uz
liellopu nobaroSanas rezultatiem, liemenu kvalitati un galas pH, ka arT radot
izpratni par liellopu galas kimisko sastavu. legiito rezultatu izmantoSana praksé
veicinas nozares attistibu un konkur&tspgju.

Daliba projektos, kas saistiti ar promocijas darbu

1. LLU programmas ,,Zinatniskas kapacitates stiprinasana LLU” zinatniskais
projekts Nr. 3.2.-8/57 ,,Galas $kirnu un to krustojumu jaunlopu piem&rotiba
nobarosanai ar zales lopbaribu”.

2. ESF projekts Nr. 8.2.2.0/20/1/001 “LLU pareja uz jauno doktoranttras
finansé$anas modeli”.

Promocijas darba aprobacija

Par pétijuma rezultatiem sagatavotas piecas publikacijas, kuras indeksétas
Scopus un / vai Web of Science datu bazes. Piecas publikacijas un desmit t€zes
public&tas citos seminaru un konferenéu rakstu un tézu krajumos. Sniegti pieci
mutiskie un Cetri stenda zinojumi konferenc€s un zinatniskajos seminaros.
Sniegti divi zinojumi Latvijas Lauku konsultaciju un izglitibas centra un
Zemnieku Saeimas organiz&tos seminaros galas liellopu audzetajiem.



Publikacijas, kas indekseétas SCOPUS vai/'un WEB of SCIENCE datu

bazes

1.

Muizniece 1., KairiSa D. (2021). Slaughter results, meat chemical
composition and pH of Aberdinangus, Hereford and Limousin bulls. Rural
Sustainability Research, Vol. 46(341), p. 14-21. DOI:10.2478/plua-2021-
0013.

Muizniece 1., KairiSa D. (2020). Effect of sex and age on beef cattle meat pH.
Agricultural Science and Practice, Vol. 7(2), p. 55.-60. DOI:
10.15407/agrisp7.02.055.

Muizniece 1., Kairisa D. (2017). Fattening and slaughter results analysis of
Hereford breed bulls born in different seasons. In: Rural Development 2017:
Bioeconomy Challenges. Annual 8th international scientific conference
proceedings, Kaunas, Lithuania: Aleksandras Stulginskis University, p. 375—
380. DOI: 10.15544/RD.2017.198.

. Muizniece 1., Kairia D. (2017). Slaughter Results Analysis of grass-fed beef

cattle. In: “Research for rural development 2017”, Annual 23rd international
scientific conference proceedings, Vol. 2, Jelgava, Latvia: LLU, p. 62-66.
DOI: 10.22616/rrd.23.2017.050.

Muizniece L., KairiSa D. (2016). Different beef breed cattle fattening results
analysis. In: “Research for rural development”, Annual 22nd international
scientific conference proceedings, Vol. 1, Jelgava, Latvia: LLU, p. 57-62.

MATERIALI UN METODES

Promocijas darba izstrade veikta uz tris pétijjumu pamata:

pirmaja pétijjuma analiz&tas galas Skirnu un to krustojumu liellopu skaita
izmainas, kausanas un eksporta apjoms, liemenu kvalitate;

otraja pétfjuma analiz&ti Aberdinangus (AB), Herefordas (HE), Limuzinas un
Sarolg (SA) $kirnu bullu un telu nobaroganas rezultati un liemenu kvalitate;
treSaja petjjuma analizeta AB, HE, LI un SA Skirnes bullu un telu galas pH
vertiba un AB, HE un LI skirnes bullu galas kimiskais sastavs.

Galas Skirnu un to krustojumu liellopu skaita izmainas, kauSanas un
eksporta apjoms, liemenu kvalitate (pirmais pétijums)

P&tijuma izmantota Lauksaimniecibas Datu centra (LDC) datu bazg laika no

01.01.2017. lidz 01.01.2022. gadam registréta informacija par:

Latvija audz@to galas Skirnu un to krustojumu liellopu skaitu;
Latvija nokauto un no valsts eksporteto galas skirnu un to krustojumu liellopu
skaitu, dzimumu un vecumu;
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e Latvija nokauto galas Skirnu un to krustojumu liellopu liemenu kvalitati.

Latvija audzeto galas skirnu un to krustojumu liellopu skaits fikséts uz katra
pétijuma gada 1. janvari, bet Latvija nokauto un eksportéto liellopu skaits fiksets
katra pétfjuma gada ietvaros.

Iegitie dati grupéti atbilstosi liellopu piederibai $kirnei vai krustojumam,
dzimuma grupai un vecumam. TirSkirnes grupa apkopotas 7 Skirnes,
mazskaitligas kirnes apvienotas un apzimétas ka Citas $kirnes (CS). Kausanas
un eksporta tendencu analize atkariba no liellopu vecuma veikta pa vecuma
grupam.

Petjuma no 60411 nokautajiem liellopiem analizéti 44430 kautuves
novertéto liemenu klasifikacijas rezultati, veikta to kopgja datu analize, ka ar1
liemenu kvalitates analize pa s$kirném, dzimumiem un vecuma grupam.

Herefordas, Aberdinangus, Limuzinas un Sarolg liellopu nobaro$anas
rezultati un liemenu kvalitate (otrais pétijums)

Pétijumam izmantoti Baltic Grassland Beef (BGB) zimola ietvaros nobarotu
un Lietuva nokauto AB, HE, LI un SA tirSkirnes bullu un telu nobaro$anas un
liemenu kvalitates vert§juma rezultati. Analiz€ ieklauti Latvija plasak audzgéto
galas Skirnu liellopi — AB, HE, LI un SA ar asinibu 100% un vecuma amplitidu
no 366 lidz 907 dienam.

Pe&tito pazimju ietekmgjosie faktori, gradaciju klases un ieklauto dzivnieku
skaits atspoguloti 1. tabula.

1. tabula/ Table 1
Pétito pazimju ietekméjosie faktori, gradaciju klases un ieklauto dzivnieku
skaits /
Factors affecting the studied traits, gradation classes and the number of
animals included

Gradaciju Dzivnieku skaits
. klases / Raksturojums / gradaciju klases /
Faktori / Factors Gradation Characteristics Number of cattle in

classes gradation classes
1-AB 1-62
. 2-HE 2-67
Skirne / Breed 4 3.1 3_312
4-SA 4-137
. 1 —bullis / bull 1-240
Dzimums / Sex 2 2 —tele / heifer 2-338

AB — Aberdinangus, HE — Herefordas, LI — Limuzinas, SA — Sarolé / AB — Aberdeen
Angus, HE — Hereford, L1 — Limouzin, SA — Charolais



Dati aprekiniem:

e piederiba Skirnei, asiniba, dzimSanas datums par Latvija nobarotajiem
liellopiem iegiiti no LDC datu bazes, par Lietuva nobarotajiem liellopiem
iegiiti no Lietuvas liellopu galas audzgtaju asociacijas datu bazes;

e kauSanas datums, dzivmasa, silta liemena masa, liemenu kvalitates
vertesanas rezultati ieglti no kautuves “Agaras”.

Aprekinati sekojosi nobaroSanas rezultatus raksturojosi raditaji: vecums
pirms kausanas, dzivmasas pieaugums diennakti, liemena masas pieaugums
diennakti, kautiznakums, atdzes€ta liemena masa.

Liellopu liemenu muskulaudu attistibas apzimé&Sanai izmantoti EUROP burti
ar sekojosu nozimi: E — teicami (skaitliskais apzim&jums — 5), U — loti labi (4),
R — labi (3), O — vidgji labi (2), P — vaji (1) attistita muskulatiira. Taukaudu
attTstibas vert€jums apzimets ar skaitliem no 1 1idz 4, kur 1 — loti zems, 2 — zems,
3 — vidgjs, 4 — augsts. Saja pétijuma nebija liemeni, kuri batu noverteti ar S
(izcila) muskulaudu attistibas klasi un 5 (loti augsta) taukaudu attistibas klasi.

Ka liellopu nobarosanas ekonomiskie raditaji izveleti: ienémumi par liemeni
un ienémumi viena miiza diena. Ien€mumi par liemeni aprékinati, reizinot iegiito
atdzes@ta liemena masu ar aprékinato cenu par liemena kg, bet ien€mumi viena
miiza diena aprékinati ienemumus par vienu liemeni izdalot ar miiza ilgumu
dienas. lenémumu aprékinasanai izmantotas zimola BGB cenu lapas.

Liellopu nobarosanas, liemenu kvalitates un ekonomiska aprékina rezultatu
izvertéSanai un salidzinasanai, izmantota ranzé$anas sisteéma cetru punktu skala
atseviski pa Skirném atkariba no dzimuma. Lielakais punktu skaits 4 pieskirts
Skirnei, kas konkrétaja pazimé sasniegusi labako rezultatu, bet 1 pieskirts Skirnei
ar konkrétaja pazime sasniegto sliktako rezultatu.

Liellopu galas kvalitate un kimiskais sastavs (tresais pétijums)

Promocijas darba tresaja pétijuma liellopu galas kvalitates raksturoSanai
izmantota galas pH vertiba, kas noteikta 24 h péc liellopu nokauSanas (pH2an).
Liellopu galas kimiska sastava izvert€Sanai izmantoti tadi raditaji ka mitrums,
tauki, olbaltumvielas, pelni, holesterins, dzelzs un nepiesatinatas taukskabes.

Liellopu galas pH

Liellopu galas pH analize veikta, izmantojot Baltic Grassland Beef (BGB)
zimola ietvaros nobarotu un Lietuva nokauto AB, HE, LI un SA ftirskirnes bullu
un telu galas pH mé&rfjumu rezultatus. pH M&rTjumi veikti 24 stundas p&c liellopu
nokausanas atdzes&ta liemena garaja muskuli (longissimus dorsi), izmantojot pH
metru ProfiLine pH 3310.

Par pamatu pH vertibu sadalfjumam izmantoti kautuves “Agaras”
klasifikacijas pamatprincipi kvalitativas galas ieguvei:
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e pH <5.39 (PSE — Pale Soft Exudative; miksta un tidenaina gala) — parak maza
vertiba;

e pH 5.40 lidz 5.80 — vélama vértiba;

e pH>5.81 (DFD — Dark Firm Dry; tumsa, cieta un sausa) — parak liela vertiba.
P&tfjuma izmantoti 240 bullu un 338 telu longissimus dorsi muskuli veikto

pH mérfjumu rezultati. legitie rezultati analizéti pa petljuma izmantotajam

Skirn€m un dzimumiem.

Angus, Herefordas un Limuzinas $kirnes bullu longissimus dorsi
muskula kKimiska sastava analize

Liellopu galas kimiska sastava noteikSanai ka pétjjuma materials
izmantoti BGB zimola nobaroto un kautuvé Agaras 2018. un 2019. gada kauto
AB, HE un LI $kirnes bullu muguras gara muskula (longissimus dorsi) 1 kg
smagi paraugi. PEtfjumam izmantoti tirSkirnes bulli, kuru dzivmasa pirms
ausanas bija vismaz 490 kg. P&tjjuma realizacijas shéma noradita 1. attéla.
Izanaliz&ti 27 paraugi.

AB gkirnes bulli / HE 3kirnes bulli / LI 3kirnes bulli /
AB breed bulls HE breed bulls LI breed bulls
(n=7) (n=11) (n=9)

A v A

Bullu izlase saimniecibas, nogadasana uz kautuvi, kausana /
Selection of bulls, transportation to slaughter house slaughtering

v

Liemenu apstrade, ievietosana dzestava uz 24h +3° C temperatiira / Carcass
processing, placing in cold storage for 24h at the temperature of +3° C

v

Liemenu sadale, paraugu sagatavosana, iepakoSana vakuuma iepakojuma,
ievietoSana saldgtava -18° C temperatiira / Carcass splitting, sample
preparation, vacuum packing, freezing at the temperature of -180 C

v

Paraugu transporté$ana uz laboratoriju (aukstumsoma), analizé$ana /
Transport of samples to the laboratory (in cooler), analysis

v

Rezultatu apstrade un aprakstisana / Processing and description of results

1. att. Tresa pétijuma isteno$anas shéma / Fig. 1. Scheme of third study
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Paraugi analizeti Partikas drosibas, dzivnieku veselibas un vides
zinatniska institita "BIOR" laboratorija (BIOR). Informacija par analizétajiem
Kkimiska sastava raditajiem un izmantotajam laboratorijas metodém apkopota 2.
tabula.

Izmantotas BIOR laboratorijas metodes nesniedza iesp&ju noteikt
taukskabju precizu daudzumu paraugiem, kuros tas bija mazak par 0.10 g, tapéc
rezultatos tas izteikts ka <0.10 g. Aprékinos izmantotas tas taukskabes, kuru
koncentracija vismaz 1 parauga bija ne mazak ka 0.10 g.

2. tabula / Table 2
Galas paraugos noteiktie kimiska sastava raditaji, izmantotas
laboratorijas metodes /
Indicators of chemical composition determined in meat, used
laboratory methods

Laboratorijas metode /

Raditaji / Indicators Lahoratory method

Mitrums, % / Moisture, % LVS ISO 1442:1997
Kopgjais tauku saturs, % / Fat content, % LVS ISO 1443:1973
Olbaltumvielas, % / Protein, % LVS ISO 937:1978
Pelnu saturs, % / Ash, % 1SO 936:1998
Holesterins, mg 100 g**/ Cholesterol, mg 100 g* BIOR-T-012-132-2011
Dzelzs, mg kg / Iron, mg kgt BIOR-T-012-148-2013

Nepiesatinatas taukskabes / Unsaturated fatty

acids, g 100g™* BIOR-T-012-131-2011

Datu matematiska apstrade

Pétijumos iegiito datu analizei izmantota aprakstosa statistika (vid&jais
aritmétiskais un standartklida). Lai noskaidrotu faktoru Skirne un dzimums
ietekmi un to mijiedarbibu, pielietots daudzfaktoru linearais modelis GLM
(General linear model), izmantojot divfaktoru dispersijas analizi.

Starpibas starp gradaciju klasém noteiktas ar Tikija testu (Tukey test) pie 95%
butiskuma ltmena (p<0.05). Starpibu butiskuma apziméSanai izmantoti latinu
alfabéta burti a, b, ¢ un d. Ja starpiba nebija butiska, burti netika izmantoti.

Datu apstradei izmantotas programmas IBM SPSS Statistics 22.0, atteli
veidoti ar MS Office programmas Excel 2021 palidzibu.
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REZULTATI UN DISKUSIJA

1. Galas $kirnu liellopu un to krustojumu audzesanas, kausanas un
eksporta rezultatu analize, liemenu kvalitates izvértéjums (pirma pétijuma
rezultati)

Galas Skirnu un to krustojumu liellopu skaita izmainas. Galas liellopu
skaits Latvija petijuma gados palielinajas gan tirskirnes, gan krustojumu grupas
(2. att.). Straujak palielinas gan tirSkirnes, gan krustojumu liellopu skaits ar
vienas Skirnes asinibu 75.00-99.99% (XG), sasniedzot 2022. gada 1. janvart
attiecigi 30352 un 34885. Salidzinot ar 2017. gada 1. janvari, tirSkirnes grupa
liellopu skaits palielinajas par 10934 un XG grupa par 12005 liellopiem,
palielinajums attiecigi 56.3% un 52.5%.
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2. att. TirSkirnes un krustojumu liellopu skaita izmainas Latvijas
ganampulkos
Fig. 2. Changes in the number of pure breed and crossbreed beef cattle in
Latvian herds
XG dz. — ganampulkos eso$ie krustojumu liellopi ar vienas $kirnes asinibu 75.00—
99.99% / XG dz. — crossbreed cattle with percentage of beef breed 75.00-99.99%; XX
dz. — ganampulkos esosie krustojumu liellopi ar vienas kirnes asinibu 50.00—74.99% /
XX dz. — crossbreed cattle with percentage of beef breed 50.00—74.99%; Tsk.dz. -
ganampulkos esosie liellopi ar vienas $kirnes asinibu 100% / 7sk.dz. — pure breed cattle
with percentage of beef breed 100%
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Krustojumu liellopu ar vienas $kirnes asinibu 50.00-74.99% (XX) skaita
izmainas pa gadiem ir nelielas, no 22722 liellopiem 2017. gada 1. janvari Iidz
26549 liellopiem 2022. gada 1. janvari, palielinajums 3827 dzivnieki jeb 16.8%.

No tirskirnes liellopiem Latvijas ganampulkos vairak audzg Kontinentala tipa
SA un LI skirnes liellopus, 2017. gada 1. janvari kopgja tirSkirnes struktiira tie
bija 67% (56% SA un 11% LI), bet 2022. gada 1. janvart jau 72% (58% SA un
14% LI). Nakamas vairak Latvijas ganampulkos audz&tas ir Britu tipa
Aberdinangus (AB) un Herefordas (HE) Skirnes — 2017. gada 1. janvart kopgja
tirSkirnes populacija HE Skirnes liellopi bija 13% un AB 9%. Kaut gan Britu tipa
Skirnu liellopu skaits petijuma perioda palielindjas, kop€ja tirsSkirnes struktiira
AB skirnes Tpatsvars palika nemainigs, bet HE Skirnes liellopu Ipatsvars pat
samazinajas (2022. gada 1. janvarT AB skirne bija 9% un HE ar1 bija 9%), kas
izskaidrojams ar SA un LI skirnes liellopu skaita straujo palielinajumu — 63%
palielingjums SA §kirn& un 99% LI skirn€. P&tijuma perioda AB skirnes liellopu
skaits palielinajas par 50%, bet HE skirnes liellopu skaits par 15%.

Kautuvés Latvija nokauto un no valsts eksportéto liellopu skaits. Perioda
no 2017. lidz 2021. gadam Latvijas kautuvés nokauti 60411 liellopi, bet
eksporteti 113680 liellopi. Eksporteto liellopu bija 1.9 reizes vairak. Lielaka
skaita kauti un arT eksporteti XG un XX krustojumu liellopi. Lielakais nokauto
liellopu skaits ir ar apzim&jumu XX (29059 liellopi vai 48.2%), bet XG grupa tie
ir 22147 liellopi, vai 36.7%. Savukart vairak eksportéti ir liellopi ar XG
apzim&jumu (50194 liellopi vai 44.2%), bet XX grupas liellopu eksports ir 33.8%
(38421 liellopi).

Analizgjot nokauto liellopu piederibu kadai no galas tipa Skirn€m,
noskaidrots, ka lielaka skaita ir kauti SA Skirnes liellopi — 4819, ievérojami
mazak HE — 1294 un LI — 1237. Lielako eksporta apjomu tirskirnes grupa veido
SA — 16925, LI — 2779 un AB — 2331 liellopi.

Kautuves Latvija nokauto un no valsts eksportéto galas Skirnu un to
krustojumu liellopu dzimums un vecums. Visas dzimuma grupas, iznemot
govis, eksporta apjoms bija lielaks par Latvija kauto liellopu skaitu. Bullu
eksporta apjoms bija 3.6 reizes, bet telu 2.4 reizes lielaks. Versi kauti un
eksporteti neliela skaita, kauti 316, bet eksportéti 536, starpiba 1.8 reizes.
Kautuvés pétijjuma perioda bija realiz€ti dazada vecuma liellopi. Jaunakas
realizétas teles — vid. 574+2.6 dienas, bet vecakas bija ziditajgovis, vidgjais
vecums 2587+7.8 dienas vai 7 gadi. Visu dzimumu liellopi eksporteti jaunaki ka
kautuves Latvija nokautie. Bulli eksport&ti 246 dienu vecuma, bet teles 298 dienu
vecuma, tas skaidrojams ar to, ka eksporta mérkis ir nobarosana citas valstis.

Lielakais kauto liellopu ipatsvars bija vecuma grupa >908 dienam — 27342
liellopi jeb 45.3% no kopgja kauto liellopu skaita, bet lielakais eksportéto liellopu
Tpatsvars bija vecuma grupa lidz 365 dienam — 101344 liellopi jeb 89.1% no
kopgja eksporteto liellopu skaita.
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Latvija nokauto galas Skirnu un to krustojumu liellopu liemenu
kvalitate. Liemeni bija noverteti ar muskulaudu attistibas klas€m no E 1idz P, bet
S klases vertejums nebija pieskirts (2. att. a variants). Lielaka skaita liemeni
noverteéti ar labu muskulaudu attistibas klasi, sanemot R, R+ un R- vertgjumu,
kopa 49.9%. Liemenu taukaudu attistiba vairuma gadijjumu novertéta ka zema
(tauku klase 2, ar + un -) vai loti zema (tauku klase 1, ar + un -), attiecigi 42.8%
un 24.3% (2. att. b variants).

0.2 2.4

37.4

42.8

HP +- O +- ER +- ml+- 2+- m3+-
U +- mE +- 4+ - m5+-

3. att. Liemenu sadalijums pa muskulaudu (a) un taukaudu (b)
attistibas klaseém un apaksklasem, %
Fig. 3. Distribution of carcasses by conformation (a) and fat (b) score
divided into classes and subclasses, %

Bullu un verSu liemeni lielaka skaita bija ar labi lidz teicami attistitiem
muskulaudiem, attiecigi 59.8% un 62.8% liemenu ieguva R, U un E klases ar
apaksklasém vertgjumu. Telu un govju liemeni labu lidz teicamu muskulaudu
attistibas vertejumu sanéma 50.4% un 54.2% gadijumos, tomér, salidzinot ar
bulliem un vérsiem, lielaka skaita to liemeni bija ieguvusi art vidgji labu un vaju
muskulaudu attistibas vertgjumu — klases O un P ar apaksklasém.

Bullu liemeni bija ar zemako taukaudu attistibas vértejumu — 90.1% gadijuma
tie bija ieguvusi 1. un 2. taukaudu attistibas klasi (40.3% tauku klase 1, 49.8%
tauku klase 2 ar apaksklasém) un tikai 9.9% liemeni bija novértéti ar 3. un
augstaku tauku klasi. Govju liemeni bija ar lielako taukaudu attistibu, 46%
gadijumos liemeni bija ar vid&ju lidz pat loti lielu taukaudu attistibu, iegtstot
vertgjumu no 3. 1idz 5. (ar + un -) tauku klasei, bet 54% gadijumos bija ar zemu
un Joti zemu taukaudu attistibas vertgjumu.

Vairak neka puse no novertetajiem tadu skirnu ka AB, HE, LI, SA, STun XG
krustojumu liellopu liemeniem bija ieguvusi labu lidz pat izcilu (R, U, E ar + un
-) muskulaudu attistibas novertgjuma klasi. Lielaka dala noverteto liemenu visas
Skirn@s bija ar loti zemu un zemu taukaudu attistibas veértejumu (tauku klase 1 un
2ar+un-).
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Ar labu, loti labu un teicamu muskulaudu attistibas vertgjumu lielaka skaita
liemenu bija vecuma grupa virs 907 dienam (R — 56.1%, U — 5.4%, E — 0.3%),
savukart vecuma grupa lidz vienam gadam, $adi liemeni bija mazak (R — 35.8%,
U - 1.1%, E — 0.04%). Paliclinoties liellopu vecumam pirms kausanas,
palielinajas ari liemenu taukaudu attistibas pakape. Vairak neka puse lidz viena
gada vecumam nokauto liellopu liemeni bija noverteti ar 1. tauku klasi (56.2%),
savukart vecuma grupa no 366-907 dienam 1. tauku klases vertgjumu bija
sanemusi 29.0%, bet virs 907 dienu vecumam tikai 18.1% liemenu.

2. NobaroS$anas rezultati un liemenu kvalitate (otra pétijuma rezultati)

Nobarosanas rezultati un liemenu kvalitate nosaka cenu, ko sanem audzgetajs
par kausanai realizétu liellopu, ietekm@jot saimniecibas kop&jo rentabilitati.
Nobarosanas efektivitates palielinasana svarigi apzinaties faktoru ietekmi, lai
spétu sasniegt vélamo rezultatu pieecjamo resursu robezas.

Pétito faktoru ietekme un mijiedarbiba. Liellopu skirnei konstatéta
bitiska ietekme uz darba analiztajiem nobaroSanas rezultatiem un liemenu
kvalitati raksturojo$am pazimém (3. tab.).

3. tabula/ Table 3
Pétito faktoru un to mijiedarbibas ietekme uz liellopu nobaroS$anas
rezultatiem un liemenu kvalitati /
Influence of the studied factors and their interaction on the results of cattle
fattening and the quality of carcasses

Skirne x
Skirne/ | Dzimums/ | Dzimums
Pazimes / Traits Breed Sex Breed x
Sex
P vertiba / P value
Vecums pirms kausanas, dienas /
Age before slaughter, days <0.001 <0.001 <0.001
Dzivmasa pirms kau$anas, kg /
Live weight before slaughter, kg <0.001 0.003 0.577
Dzivmasas pieaugums, g dnt /
Daily liveweight gain, g dn't <0.001 <0.001 <0.001
Atdzesé&ta liemena masa, kg /
Cold carcass weight, kg <0.001 0.133 <0.001
Lle_merga Mmasas pieaugums, g dnt/ <0.001 <0.001 <0.001
Daily carcass gain, g dn*!
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3. tabulas turpinajums / Table 3 continued

Skirne x
Skirne/ | Dzimums/ | Dzimums
Pazimes / Traits Breed Sex Breed x
Sex
P vértiba / P value
1 a 0,
Kautl;nakums, % / <0.001 0.275 <0.001
Dressing percentage, %
Muskulaud_u attistibas Vertejums, punkti / <0.001 0.299 <0.001
Conformation score, points
Taukaudu attl.subas vertéjums, punkti / <0.001 <0.001 0616
Fat score, points

p<0.05 — bitiska ietekme; p>0.05 — nav ietekmes / p<0.05 — significant influence; p>0.05
—no influence

Aberdinangus, Herefordas, Limuzinas un Sarolé $kirnu telu un bullu
nobaroSanas rezultati. LI Skirnes bulli kauti butiski jaunaki, starpiba ar HE
Skirni 173 dienas, ar AB $kirni 78 dienas, bet ar SA skirni 59 dienas (p<0.05), tie
sasniedza butiski lielaku liemena masas picaugumu un kautiznakumu (4. tab.).

4. tabula / Table 4
Bullu nobarosanas rezultati atkariba skirnes /

Bull fattening results depending on breed

. , Skirne / Breed

Pazimes / Traits B HE Ll SA
Vecums pirms kausanas, dienas / 571 667 493 552
Age before slaughter, days +15.6° +9.6° +7.2° +23.72
Dzivmasa pirms kau$anas, kg / 528.5 527.5 512.1 523.1
Live weight before slaughter, kg +5.2 +3.4 +4.1 +10.3
Dzivmasas pieaugums, g dn / 891 744 980 922
Daily liveweight gain, g dn't +29.12 +10.8° £15.1¢ +43.9%
Atdzeséta liemena masa, kg / 293.4 266.8 293.9 289.0
Cold carcass weight, kg +4.32 +2.2° +3.18 +5.82
Liemena masas pieaugums, g dnt / 503 382 577 523
Daily carcass gain, g dn* +16.12 +5.3% +9.7¢ +25.6%
Kautiznakums, % / 55.5 50.6 57.4 55.3
Dressing percentage, % +0.6* +0.6° +0.3° +0.3?

ab.¢ — biitiskas atSkiribas starp skirnem, p<0.05 / ¢ — significant differences between
breeds, p<0.05; AB — Aberdinangus, HE — Herefordas, LI — Limuzinas, SA — Sarole / AB
— Aberdeen Angus, HE — Hereford, LI — Limousin, SA — Charolais
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Lai gan no LI skirnes bulliem iegiita arT lielaka atdzes€ta liemena masa —
293.943.1 kg, tomer bitiski ta atskiras tikai ar HE skirnes bulliem, starpiba
27.1 kg.

LI un HE skirnu teles kausanas bridi bija biitiski jaunakas neka AB un SA
Skirnu teles, bet to liemena masas pieaugums diennakti bija butiski lielaks
(5. tab.). Lielaka liemena masa iegtita no LI $kirnes telém, starpiba ar AB $kirni
39 kg, ar HE Skirni 17 kg, bet mazaka ta bija ar SA $kirni — 9.9 kg. Lidzigi ka
bullu grupa, ar1 telu grupa bitiski lielaku kautiznakumu sasniedza LI Skirnes teles
—57.4+0.3% (p<0.05).

5. tabula / Table 5
Telu nobaro$anas rezultati atkariba no Skirnes /
Heifer fattening results depending on breed

_ ) Skirne / Breed

Pazimes / Traits AB HE Ll SA
Vecums pirms kausanas, dienas / 653 540 580 639
Age before slaughter, days +12.42 +32.8° $7.1° +11.5
Dzivmasa pirms kausanas, kg / 508.2 512.4 504.5 519.0
Live weight before slaughter, kg +4.8% +13.6% +2.62 +3.8°
Dzivmasas pieaugums, g dn' / 736 919 830 780
Daily liveweight gain, g dn't +15.02 +73.6° +10.1° +13.62
Atdzesé&ta liemena masa, kg / 250.5 272.5 289.5 279.6
Cold carcass weight, kg +3.92 +8.72¢ +1.9° +2.4°
Liemena masas pieaugums, g dnt / 368 497 487 429
Daily carcass gain, g dn*! +9.78 +40.5M +6.3% +7.8¢
Kautiznakums, % / 49.3 53.1 57.4 53.9
Dressing percentage, % +0.78 +0.52 +0.3° +0.3¢

ab.ed _ bitiskas at3kiribas starp skirngm, p<0.05 / 24 — significant differences between
breeds, p<0.05; AB — Aberdinangus, HE — Herefordas, LI — Limuzinas, SA — Sarolé / AB
— Aberdeen Angus, HE — Hereford, LI — Limousin, SA — Charolais

Liemenu kvalitate. Kontinentala tipa (SA un LI) skirnu liellopu liemeni bija
ar lielaku muskulaudu attistibas pakapi neka Britu tipa $kirném (AB un HE), bet
Britu tipa Skirpu liellopu liemeni bija noverteti ar augstaku punktu skaitu liemenu
taukaudu attistibas zina. Muskulaudu un taukaudu attistibas tendence bija
izteikta atkariba no $kirnu grupas, neatkarigi no dzimuma (4. att.).

LI skirnes bullu un telu liemenu muskulaudu attistibas vertgjums ir butiski
lielaks, salidzinot ar citam Skirném. Bullu grupa HE skirnes liellopu liemeni ir ar
bitiski zemaku vertgjumu — 2.28+0.06 punkti, starpiba ar AB $kirni 0.47 punkti,
ar LI 8kirni 1.3 punkti, bet ar SA $kirni 0.97 punkti (p<0.05). Telu grupa AB, HE
un SA Skirpu muskulaudu attistibas vertg§jums ir Iidzigs, bez bitiskam
atSkirtbam.

18



Lielaka taukaudu attistiba bija AB skirnes, bet mazaka SA Skirnes liellopu
liemeniem. Bullu grupa AB skirnes vertgjums bija par 0.34 punktiem (p<0.05)
lielaks neka SA Skirnei, bet telu grupa starpiba bija lielaka — 0.42 punkti
(p<0.05). Salidzinot liemenu taukaudu attistibu atkariba no dzimuma, iegitie
rezultati liecina, ka bullu liemeni visas skirn€s bija ar biitiski zemaku vertgjumu
neka telem. AB skirnes telu liemenu taukaudu attistibas vertgjums bija par 0.78
punktiem (p<0.05) lielaks neka bulliem, HE Skirnei starpiba 0.92 punkti
(p<0.05), LI 8kirnei 0.76 (p<0.05), bet SA $kirnei 0.70 punkti (p<0.05).
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4. att. Liellopu liemenu muskulaudu un taukaudu attistibas vertéjums
Fig. 4. Cattle carcasses conformation and fat score
ABCD _ biitiskas atkirbas starp $kirném pa dzimumiem, p<0.05 / AB.C.D _significant
differences between breeds by sexes, p<0.05; &P — at3kiribas starp dzimumiem pa
skirném, p<0.05 / 2 — significant differences between sexes by breeds, p<0.05 ; AB —
Aberdinangus, HE — Herefordas, LI — Limuzinas, SA — Sarole / AB — Aberdeen Angus,
HE — Hereford, LI — Limousin, SA — Charolais

Liellopu realizacijas ienémumu analize. Ienémumi par liemeni veido
butisku sadalu liellopu nobarosanas efektivitates izvérté$ana. Tie veidojas
atkariba no liemena masas un liemenu muskulaudu un taukaudu attistibas. Pastav
atSkiribas starp uznémumiem attieciba uz nepiecieSamo liemena masu un
liemena kvalitati, kas atspogulojas uzn€mumu cenu lapas.

Promocijas darba analiz&ts ieneémumu apjoms par vienu liemeni un, nemot
vera, ka liellopi realizeti atSkirigd vecuma, analiz&ts arT ien@mumu apjoms viena
miiza diena, jo katra izaudz€Sanas diena rada izmaksas, kas rezultata ietekme
pelnas dalu, ko iegtst liellopu audzetajs.
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Dzimums un Skirne biutiski ietekm&a liellopu realizacijas iene@mumus
(6. tab.). Lielaki ienémumi par viena liemena realizaciju iegiti no telem —
1163.1949.76 EUR (starpiba 43.79 EUR), bet ienémumi viena izaudzeSanas
diena lielaki bija no bullu realizacijas — vid. 2.11+0.04 EUR (starpiba 0.12 EUR
diena), bulli kausanai realiz&ti 48 dienas agrak ka teles.

Salidzinot ien€mumus pa dzimumu grupam pétitajam skirném, redzams, ka
lielaki ien@mumi gan bullu, gan telu grupa iegiiti no LI $kirnes liellopiem.

6. tabula / Table 6
Dazadu dzimumu un $kirnu liellopu liemenu realizacijas ienémumi /
Revenue from the sale of cattle carcasses of different sexes and breeds

len@mumi par len@mumi
Dzimums / Skirne / Breed 1 liemeni, EUR / 1 muza diena, EUR /
Sex ’ Revenue per 1 Revenue per 1 life
carcass, EUR day, EUR
AB 1150.78+18.43? 2.07+£0.078
HE 1000.93+14.79° 1.51+0.02°
LI 1164.73+£14.512 2.41+0.04°
Bullis / Bull SA _ : 1136.89+31.00° 2.1840.13%
Vidgji bulliem / 1119.40+10.637 2.12+0.04
Average for bulls
P vertiba skirne / <0001 <0.001
P value breed
AB 920.25+36.448 1.42+0.062
HE 1095.00+54.82%¢ 2.10+0.19%
LI 1212.37+11.48¢ 2.15+0.03°
Tele / SA 1139.70+14.92¢ 1.84+0.04°¢
Heifer Vidgji telem / 1163.19+9.768 1.99+0.038
Average for heifers
P vértiba skirne / <0.001 <0.001
P value breed
P vértiba dzimums / P value sex 0.001 0.011

abcd _ bitiskas at¥kiribas starp $kirném katra dzimumu grupa, p<0.05 /2b<d _ significant
differences between breeds in each sex group, p<0.05; AB — btiskas atSkiribas starp
dzimumiem, p<0.05 / AB — significant differences between sexes, p<0.05; AB —
Aberdinangus, HE — Herefordas, LI — Limuzinas / AB — Aberdeen Angus, HE — Hereford,
LI — Limousin, SA — Charolais

Liellopu nobaroSanas, liemenu kvalitates un ienémums izveértéjums
$kirpu salidzinaSanai. Liellopu nobaroSanas efektivitates izvert€Sana javeic
kompleksi, ieklaujot visas analiz&tas pazimes, lai nodrosinatu objektivu skirnu
salidzinaSanu un secindjumu izdariSanu, tadél promocijas darba analiz€to
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liellopu nobarosanas, liemenu kvalitates un ekonomiska aprékina rezultati
ranz€ti Cetru punktu skala atseviski pa skirném atkariba no dzimuma (7. tab.).

Bullu grupa labako kopvertgjumu ieguva LI $kirne - 35 punkti, starpiba ar
AB skirni 8 punkti, ar SA skirni 11 punkti un ar HE skirni 20 punkti. LI $kirnes
bulli bija sasniegusi labakus rezultatus lielakaja dala izverteto pazimju, iznemot
vecumu pirms kauSanas un taukaudu attistibas vertgjumu, kur lielaku punktu
skaitu ieguva AB Skirnes bulli.

Lidzigi ka bullu grupa, ar1 telu grupa, labako kopvertejumu ieguva LI skirne
— 29 punkti, starpiba ar HE $kirni 3 punkti, ar SA Skirni 7 punkti un ar AB Skirni
18 punkti.

Bullu grupa HE skirne ieguva mazako kopvértéjumu, kas ir 15 punkti, bet
telu grupa HE S$kirnei otrs augstakais kopvert€juma rezultats — 29 punkti.
Atskiribas HE Skirnes rezultatu ranz€juma atkariba no dzimuma varétu biit
saistitas gan ar izteikti ekstensiviem bullu nobaroSanas apstakliem, gan ar telu
mazo skaitu grupa, izpauZzoties atsevisku dzivnieku genétiskajam potencialam.

7. tabula / Table 7
Nobarosanas rezultatu, liemenu kvalitates un ienémumu vértéjums /
Assessment of fattening results, carcass quality and revenue

Bulli / Bulls Teles / Heifers
AB HE LI SA AB | HE LI SA

Pazime / Trait

Nobarosanas
pazimju vertgjums,
punkti / 16 9 21 15 7 19 18 16
Fattening traits
assessment, points
Liemenu kvalitates
pazimju vertgjums,
punkti /

Carcasses quality
traits assessment,
points
Ekonomisko
pazimju vertgjums,
punkti / 5 2 8 5 2 5 8 5
Economical traits
assessment, points
Vertéjuma
kopsumma, punkti
Total assessment,
points

AB — Aberdinangus, HE — Herefordas, LI — Limuzinas, SA — Sarole / AB — Aberdeen
Angus, HE — Hereford, LI — Limousin, SA — Charolais

27 15 35 24 14 29 32 25
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3. Liellopu galas kvalitate — pH un kimiskais sastavs (tre§a pétijuma
rezultati)

Promocijas darba tresaja petijuma ka galas kvalitates kriterijs analizta galas
pH vertiba, bet galas kimiska sastava izvertgjums veikts, nosakot mitrumu,
taukus, olbaltumvielas, pelnus, holesterinu, dzelzi un nepiesatinatas taukskabes,
kuram veltita IpaSa uzmaniba.

Liellopu galas pHasn. Liellopu dzimumam un $kirnei bija butiska ietekme uz
galas pH (8. tab.), bullu gala pH vértiba bija butiski lielaka (5.92+0.02) ka telu
gala (5.67+0.01), starpiba 0.27 (p<0.05).

8. tabula / Table 8
Liellopu galas pHzsh vértibas pa dzimumiem un $kirném /
Beef pHasn value depending on sex and breed

Skirne / Breed p P

Vvertiba vértiba

. Vid. - Skirne
Dzimums / grupa / dzimums /
Sex Average AB HE LI SA / p
P value I

sex value

breed

Bulli / Bulls 5.92 6.07 5.83 5.92 5.89
(n=240) +0.02A | +0.072 | +0.03° | +0.04* | +0.06%

Teles/ 567 | 568 | 572 | 565 | 570 | 0001 | 0005
Heifers

B a b
(n=338) +0.01 +0.05 +0.07 +0.01 | £0.01

AB-biitiskas atSkiribas starp dzimumiem, p<0.05 / ~B — significant differences between
sexes, p<0.05; 2 — biitiskas atSkiribas starp $kirneém, p<0.05 / * — significant differences
between breeds, p<0.05; AB — Aberdinangus, HE — Herefordas, LI — Limuzinas / AB —
Aberdeen Angus, HE — Hereford, L1 — Limousin, SA — Charolais

Salidzinot galas pHaan vertibu pa skirném katra dzimumu grupa noskaidrots,
ka lielaka pHoan vertiba bija AB Skirnes bullu gala — 6.07+0.07, bet mazaka ta
bija HE $kirnes bullu gala — 5.83+0.03 (p<0.05). Nemot véra, ka pHosn vertiba
visu pétijuma ieklauto Skirnu telu gala bija normas robezas (no 5.65+0.01 LI
Skirnei lidz 5.72+0.07 HE S$kirnei) bez batiskam at$kiribam, var secinat, ka
dzimumam bija iz8kiro$a nozime galas pH vertibai.

Angus, Herefordas un Limuzinas S$kirnes bullu longissimus dorsi
muskula Kimiskais sastavs. Lielaks mitruma (72.0+1.0%), olbaltumvielu
(23.0£0.2%), pelnu (1.1£0.0%) un holesterina (56.7+6.6 mg 100 g?) saturs
ieglits LI Skirnes bullu, bet lielaks kopgjo tauku (6.6+1.2%) un dzelzs saturs
(13.1+0.6 mg) AB skirnes bullu longissimus dorsi muskulu paraugos (9. tab.).
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9. tabula / Table 9
P&étljuma ieklauto bullu longissimus dorsi muskula kimiskais sastavs /
Chemical composition of the longissimus dorsi muscle of the bulls included

in the study
I . Skirne / Breed

Raditaji / Indicators AB (=7) HE (n=11) L1 (n=9)
Mitrums, % / Moisture, % 71.34+0.8 71.240.4 72.0£1.0
Kop¢gjais tauku saturs, % /
Fat content, % 6.6+1.2 6.5+0.5 4.7+1.1
Olbaltumvielas, % / Protein, % 22.0£0.42 22.0+0.32 23.0+0.2°
Pelnu saturs, % / Ash, % 1.0+0.0 1.0+0.0 1.1+0.0
Holesterins, mg 100 g%/
Cholesterol. mg 100 g 52.1+3.2 52.8+2.0 56.7+6.6
Dzelzs, mg kg*/ Iron, mg kg* 13.1+0.6 13.0+0.6 10.5+1.1

ab _ bitiskas atskiribas starp $kirném, p<0.05 / ° —significant differences between breeds,
p<0.05; AB — Aberdinangus, HE — Herefordas, LI — Limuzinas / AB — Aberdeen Angus,
HE — Hereford, LI — Limousin, SA — Charolais

Bitiskas atSkiribas starp skirném bija olbaltumvielu saturam, LI $kirnes bullu
gala olbaltumvielu saturs bija bitiski lielaks (p<0.05).

Nepiesatinatas taukskabes Aberdinangus, Herefordas un Limuzinas
$kirnes bullu longissimus dorsi muskuli. Nepiesatinatas taukskabes (UFA)
piedalas organisma vielmainu procesos, nodroSinot normalu augSanu un
reprodukciju, tam ir liela loma neaizvietojamo taukskabju nodrosinasana.

Promocijas darba pétijuma iegiitas UFA noraditas 10. tabula. Augstaks
kopgjais UFA saturs bija LI 8kirnes bullu gala — 49.72+1.22 g 100g7, kas ir par
3.05 g (p<0.05) vairak ka HE un par 0.65 g vairak ka AB skirnes bullu gala.

10. tabula / Table 10
Nepiesatinatas taukskabes AB, HE un LI $kirnes bullu
longissimus dorsi muskuli, g 100 g /
Unsaturated fatty acids in the longissimus dorsi muscle of AB, HE and
LI bulls, g 100 g*

T;;l‘t;k:ggss’ AB (n=7) HE (n=11) LI (n=9)
cl4:1 0.6720.09 0.68+0.06 0.78+0.05
C15:1 0.2320.03 0.4520.05 0.400.00

C16:1 n9c 3.8620.43 3.7120.02 4.04%0.22
ci7:1 0.7720.02° 0.85+0.02° 0.7720.02%
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10

. tabulas turpinajums / Table 10 continued

T;;tkt;kaagzss/ AB (n=7) HE (n=11) LI (n=9)
C18:1n9t 0.3320.06 1.0740.34 1112036
C18:1n9¢ 37.611.08 34.40£0.61 34.63:0.55

C20:1 0.1520.03 0.46+0.16 0.5620.0.19
C20:2 0.100.00 0.1020.00 0.100.00
C22:1n9 <0.01 0.1020.00 0.100.00
coa:1 0.100.00 0.1020.00 0.100.00
C18.2n6¢ 3.1620.35° 1,9740.18° 3.2120.78°
C18:2n6t 0.2420.02 0.4320.10 0.4620.10
C18:3n3; ALA 1.20£0.16 0.95+0.08 1124021
C18:3n6 <0.01 0.2020.00 0.20£0.00
C20:3n3 <0.01 0.200.07 0.620.22
C20:3n6 0.12+0.02 0.1020.00 0.18+0.04
C20:4n6 0.3720.12 0.230.04 <0.01
C20:5n3; EPA 0.1520.03 0.1020.00 <0.01
C22:6n3; DHA <0.01 0.13%0.02 0.14+0.02
C22:2n6 <0.01 <001 0.340.10
SUFA 49.07+1.13° 46.67+0.87° 49.72+1.22°
SMUFA 43.83+1.58 42.43+1.00 42.83+1.09
SPUFA 5.04+0.68 4.04+0.28 6.90+1.21
Sn-6 3.8920.49 2.9120.22 4.70£0.79
Sn-3 1.35:0.19 1.3420.08 2.200.42
n-6/n-3 2.8820.15 2.1720.15 2.1410.22

ab _ bitiskas atSkiribas starp skirngm, p<0.05 / 0~ significant differences between breeds,
p<0.05; AB — Aberdinangus, HE — Herefordas, LI — Limuzinas / AB — Aberdeen Angus,
HE — Hereford, LI — Limousin, SA — Charolais

Ir noskaidrots, ka liellopu gala mononepiesatinatas taukskabes (MUFA) ir
lielaka daudzuma ka polinepiesatinatas taukskabes (PUFA). Lidzigi rezultati
ieglti arT promocijas darba pétijuma. Lielaks MUFA daudzums bija AB, bet
PUFA LI skirnes bullu gala. Tas vérojams gan omega 3 (n-3), gan omega 6 (n-
6) taukskabju daudzuma.

Taukskabju n-6 un n-3 attieciba, kas ir batisks raditajs gala eso$o taukskabju
ietekmes izvert€Sanai uz cilvéku veselibu, atkariga no kopg&ja abu taukskabju
satura gala. Optimalas n-6 un n-3 attiecibas (max. 4:1) nodro$inaSanai gala,
liellopu nobarosana jaieklauj pec iesp&jas lielaks zales lopbaribas Tpatsvars,
samazinot graudaugu iz€dinasanu. Promocijas darba petijuma visu $kirpu bullu
gala aprékinata n-6 un n-3 attieciba bija v€lamajas robezas un ir ieklaujama
patérétaju &dienkarté vertigo n-3 un n-6 nodroSinasanai. Mazaka n-6 un n-3
attieciba ir LI skirnes bullu gala — 2.1440.22, bet lielaka — AB Skirnes bullu gala
(2.88+0.15).
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SECINAJUMI

. Latvija audzgto galas skirnu un to krustojumu liellopu skaits laika perioda no
2017. Iidz 2022. gadam pakapeniski palielindjas, straujaks liellopu skaita
palielindgjums bija Limuzinas un Saroleé &kirngs, attiecigi par
99% un 63%. (/. téze).

. Eksporta apjoms pé&tijuma perioda bija 1.9 reizes lielaks par kautuves Latvija
nokauto liellopu skaitu. Lielako eksporta dalu jeb 63.8% veidoja bulli, no
kuriem 68.1% eksportéti vecuma Iidz 365 dienam, kas saistits ar eksporta
tirgus pieprasijumu. Kautuvém Latvija vairak realizetas ziditajgovis — 40.4%
no kop@ja nokauto liellopu skaita. (2. teze).

. Kautuveés Latvija nokauto liellopu liemenu muskulaudu attistiba lielakaja
dala gadijumu bija laba un vidgja (R un O klase ar +-), bet taukaudu attistiba
bija zema un loti zema (klase 2 un 1 ar + -). Ar lielaku muskulaudu attistibu
noverteti bullu un versu liemeni, bet govju liemeni bija ar lielaku taukaudu
attistibu. (2. teze).

. Liellopu skirne bitiski ietekm&ja visas pétitas nobarosanas un liemenu
kvalitates pazimes, bet dzimuma ietekme iegiita uz vecumu un dzivmasa
pirms kausanas, dzivmasas un liemena masas pieaugums diennaktl un
taukaudu attistibas veért§jumu. Analizétie faktori biutiski ietekméja
iep@mumus par liemeni un ien@mumus viena miza diena. (3. téze).

. Limuzinas Skirnes bulli un teles sasniedza labakos nobarosanas, liemenu
kvalitates un ienémumu kopvert€juma rezultatus — atbilstosi ranzéSanas
sisteémai bulli ieguva 35 punktus, bet teles 32 punktus. Limuzinas $kirnes
bulli kauti 493+7.2 dienu vecuma, to atdzeséta liemena masa bija 293.9+3.1
kg, ieneémumi par liemeni 1164.73£14.51 EUR un ienémumi miiza diena
2.41+0.04 EUR. Limuzinas $kirnes teles realizétas 580+7.1 dienu vecuma, to
atdzeséta liemena masa bija 289.5+1.9 kg, ienémumi par liemeni
1212.37+£11.48 EUR un ien€émumi miiza diena 2.15+0.03 EUR. (3. féze).

. Liellopu liemenu kvalitates pazimju vért&juma rezultati norada uz Britu un
Kontinentala tipa Skirpu izteiktam atskiribam muskulaudu un taukaudu
attistiba. Kontinentala tipa Limuzinas un Sarolé $kirnes ieguva lielaku punktu
skaitu muskulaudu attistibas vert€juma bet Britu tipa Skirnes (Aberdinangus
un Herefordas) taukaudu attistibas vértéjuma abu dzimumu grupas. Liellopu
audzetajiem japievers uzmaniba Sai tendenceli, izveloties liellopu realizacijas
virzienu — realizacija kautuvém vai galas tiesa tirdznieciba. (3. teze).

. Telu gala, vadoties péc pH vidgjas vertibas, bija kvalitativaka (pHaan Vid.
5.67+0.01) neka bullu gala (pHaan vid. 5.92+0.02). Visu $kirnu telu galas pH
bija optimalajas robezas, augstako pH vertibu sasniedzot Herefordas Skirnes
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telu gala — vid. 5.72+0.07, bet zemaka pH vertiba iegiita Limuzinas Skirnes
telu gala, vid. 5.65+0.01. (4. teze)

8. Kimiskais sastavs Aberdinangus, Herefordas un Limuzinas Skirnu bullu galas
paraugos bija Iidzigs, iznemot olbaltumvielu saturu, kas Limuzinas Skirnes
bullu gala bija butiski lielaks neka Herefordas un Aberdinangus skirném,
starpiba 1% (p<0.05). (5. teze)

9. Lielaks kopgjais nepiesatinato taukskabju daudzums bija Limuzinas Skirnes
bullu gala. Omega 6 un omega 3 taukskabju attieciba visu skirnu bullu gala
bija vélamajas robezas un neparsniedza 4. Liellopu gala iecklaujama paterétaju
&dienkarte neaizvietojamo taukskabju nodro$inasanai, pozitivi ietekmgjot
uztura kop&jo omega 6 un omega 3 attiecibu. (5. téze).

10. Promocijas darba izvirzita hipotéze apstiprinata attieciba uz Aberdinangus,
Herefordas, Limuzinas un Sarolé $kirnu liellopu piemérotibu nobarosanai
Latvijas apstaklos, nodroSinot kvalitativus liemenus, bet attieciba uz galas
kvalitati ta apstiprinata tikai dal&ji, jo visu petfjuma ieklauto Skirnu bullu
galas pH vidgja vertiba bija virs optimalas robezas.

PRIEKSLIKUMI NOZARES KONKURETSPEJAS
PAAUGSTINASANAI

1. Tegutie rezultati par galas liellopu realizacijas avotiem norada uz nozares
atkaribu no dzivu liellopu eksporta, ipasi lidz viena gada vecumam, kas
ilgtermina var radit draudus nozares dzivotsp&jai, samazinoties eksporta
iespgjam. Nozares stabilitates un risku diversifikacijas noluika Latvija
javeicina liellopu galas produkcijas razosana ar pievienoto vertibu, palielinot
nozares ienémumu dalu vietgja tirgi.

2. Nozares stabilitates nodroSinasanai javeic regulars tirgus un patérétaju
vajadzibu izvertejums, kas nodrosinas skaidru vadliniju izstradi liellopu galas
razotajiem.

3. Javeic meérktieciga un regulara iedzivotaju izglitoSana un informéSana par
Latvija razotas liellopu galas uzturvértibu un razoSanas apstakliem,
akcentgjot nozares ilgtsp&ju un labveéligo ietekmi uz vidi, tai skaita biologisko
daudzveidibu.

4. Liellopu nobaroSanas rezultatu un liemenu kvalitates uzlaboSanai, ka ar1
ekonomiski pamatotas galas razosanai Latvija ieteicams izvél&ties Limuzinas
skirni.
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PATEICIBAS

Izsaku pateicibu maniem bijusajiem kolégiem no SIA “Baltic Vianco
Trading”, UAB “Baltic Vianco Prekyba”, OU “Baltic Vianco Trading” un
“Vianco AG” par iespgu izzinat liellopu nobaroSanas un galas razosSanas
specifiku. Darbs ar Baltic Vianco parstavéta zimola “Baltic Grassland Beef”
attistibu, sniedza man ideju promocijas darba t€mai, nodrosinaja nepiecieSamo
datu ieguvi un manu klatesamibu $aja procesa.

Liels paldies kautuvei UAB “Agaras” par atsaucibu liemenu kvalitates
verteéSanas procesa izskaidroSana un galas paraugu sagatavosana projekta “Galas
Skirpu un to krustojumu jaunlopu piemérotiba nobaroSanai ar zales lopbaribu”
realizacijai.

Pateiciba arT Lauksaimniecibas Datu centra specialistam Laurim V&rinam par
savlaicigu aprékiniem nepiecieSamo datu sagatavoSanu un skaidrojumu
snieg$anu.

Pateiciba par iesp&ju piedalities LLU programmas ,,Zinatniskas kapacitates
stiprinaSana LLU” zinatniska projekta Nr. 3.2.-8/57 ,Galas Skirnu un to
krustojumu jaunlopu piemérotiba nobarosanai ar zales lopbaribu” realizacija, kas
deva iespgju veikt liellopu galas kimiska sastava analizes. Tapat paldies ESF
projektam Nr. 8.2.2.0/20/1/001 “LLU pareja uz jauno doktorantiiras finanséSanas
modeli”.

Liels paldies LBTU Dzivnieku zinatnu institiita kolégiem, kuri atrada laiku
izskatit manu darbu, koment€ja un izteica priekslikumu darba uzlabo$anai.

Paldies manai gimenei —Ipasi d€lam, un draugiem, kas neatlaidigi sekoja lidzi
darba rakstiSanas progresam un ar jautajumu: “Kad bis gatavs”, nelava atslabt
un motivgja turpinat.
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INTRODUCTION

The development of the beef cattle sector in Latvia can be assessed as
positive. This has been influenced not only by agro-climatic and environmental
conditions, national and EU policy decisions, but also by the active role of
entrepreneurs in developing exports and creating credibility among cattle
farmers. The number of beef breed suckler cows in Latvia has increased rapidly
over the last decade, which can be explained by the continued state support policy
and the successful development of the Beef Cattle Auction House, which ensures
the interest of foreign buyers in Latvian-born suckler calves and has,
consequently, become a reliable and stable partner for cattle breeders.

The Covid-19 pandemic has adjusted the trends in the sector, resulting in a
decrease of beef carcasses exports to the EU and third countries in the second
half of 20205, as well as a decrease in exports of heifers for fattening. During
Covid-19, demand for meat in the HoReCa (hotels, restaurants and catering)
sector fell, while direct meat supplies to households increased, supporting the
implementation of the "Farm to Fork" strategy. This period was actively
exploited by beef producers, who were selling their products directly, thus
increasing the interest of the Latvian population in locally produced beef and
developing a culture of eating beef. The Beef Cattle Auction House, taking
advantage of the opportunities provided by the Internet, has shifted its activities
to conducting auctions remotely. Remote auctions proved to be a successful
format that is still in use to date.

In light of the European Green Deal, the agricultural sector as a whole faces
major changes in the future. The climate is changing, the prices for all types of
inputs are rising, incentives to switch to renewable energy sources are provided.
There will be an increasing demand for environmentally and nature-friendly
solutions in food production to help maintain and to increase biodiversity. There
is scientific evidence that the development of the global cattle sector has a
significant impact on climate and environmental change. Approximately 14.5%
of total greenhouse gas (GHG) emissions come from cattle production (Gerber
et al., 2013). Beef cattle production accounts for 41% of total GHG emissions
from cattle farming and has a major impact on land degradation and deforestation
(De Vriesetal., 2015). To reduce emissions and negative environmental impacts,
less intensive cattle farming and land cultivation technologies are being sought
for feed, meat and milk production (Havlika et al., 2014).

Beef cattle farming is suitable for farming that is based on the principles of
organic farming by using areas, which are unsuitable for grain or vegetable

5 Lauksaimniecibas gada zinojums par 2021. gadu. (Annual Agriculture Report for 2021)
From: Ministry of Agriculture. [Online] [Accessed on 15 January 2022]. Available at:
https://www.zm.gov.lv/lv/media/4617/download?attachment
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production (low fertility, difficult access for machinery), for meat production, as
well as successfully integrates natural grasslands into this management model,
which has a positive impact on the implementation of the EU Biodiversity
Strategy for 2030. In 2021, the area of organically certified UAA (agricultural
land) was 304,000 ha or 13.31% of the total UAA in the country, while 129,124
ha or 5.65% of the total UAA was permanent grassland®

Given Latvia's economic situation as well as environmental and nature
conservation related issues, as well as the impact of GHG emissions on the
climate, Latvia needs to promote extensive cattle fattening with the use of our
country's renewable resource - grasslands. A team of researchers have concluded
that a long grazing period is possible in Latvia, which is one of the measures for
the mitigation of climate change. Demand for beef produced in a sustainable way
that minimises environmental impacts and ensures animal welfare and health is
increasing. Consumers prefer beef produced by using organic rather than
conventional farming methods, while organic beef produced from cattle fattened
on grass fodder is preferred to organic beef from cattle fattened on compound
feed or cereals (Garcia-Torres et al., 2016). The use of grass fodder in beef
production and the inclusion of grazing in the fattening process reduces the direct
competition of cattle with resources used for food production (feed no food) and
is associated with a reduction in environmental pollution (Chassot, 2008a).

Latvia should to promote value-added beef production, while reducing the
sector's dependence on export markets and increasing its share in domestic
market revenues. Beef production should be carried out in accordance with the
guidelines of the Farm to Fork Strategy’ of the European Green Deal and the EU
Biodiversity Strategy for 2030% ensuring high quality and sustainable
production.

Latvia should promote value-added beef production while reducing the
sector's dependence on export markets and increasing its share in domestic
market revenues. Beef production should align with the European Green Deal's
Farm to Fork Strategy and the EU Biodiversity Strategy for 2030, ensuring high-
quality and sustainable production.

6 Biologiski razots marmoréts steiks. Nosléguma atskaite, projekta nr. 18-00-A01612-
000016, vaditaja Dz. KreiSmane. (Organically produced marbled steak. Final report,
project no. 18-00-A01612-000016, Manager Dz. Krei§mane.)

7 Farm to Fork strategy. From: Official Website of the European Union. [Online]
[Accessed on 16 January 2023]. Available at: https://food.ec.europa.eu/system/files/2020-
05/f2f_action-plan_2020_strategy-info_en.pdf

8 European Union Biodiversity Strategy for 2030. From: Official Website of the European
Union. [Online] [Accessed 16 January 2023].
https://environment.ec.europa.eu/strategy/biodiversity-strategy-2030_enf
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Product quality cannot be defined in a single way, as it depends on the source
of sales or demand criteria, but in general product quality is interpreted as a set
of characteristics that determines its conformity to set requirements (Dictionary
of Science and Technology, 2001).

There has been only limited research on fattening of beef cattle in Latvia to
date, there is a lack of research on the selection of breeds for fattening and the
most economically viable fattening models, therefore beef cattle farmers, who
choose to fatten weaned suckler calves often have to experiment themselves
(Lujane et al., 2013). Many foreign scientists have studied the differences in
growth, fattening and carcass quality of beef cattle breeds (Polach et al., 2004;
Barton et al., 2006; Hollo et al., 2012; Pesonen et al., 2012; Pesonen et al., 2013a;
Jukna et al., 2017), however, the results of these studies cannot be fully applied
to Latvian conditions. The information summarised in this paper and the analysis
of the results presented here will serve as a tool for beef cattle producers and the
industry professionals in producing high quality beef carcasses and meat, thus
contributing to the competitiveness and efficiency of the industry.

Work hypothesis — Aberdeen Angus, Hereford, Limousin, and Charolais
cattle are suitable for fattening under Latvian conditions, ensuring the production
of high-quality carcasses and meat.

Thesis to be defended

1. The number of purebred and crossbred beef cattle in Latvia has increased
steadily between 2017 and 2022, mainly due to the increase in the proportion
of Continental breeds (Charolais and Limousin) and crosshreeds.

2. Most purebred and crossbred beef cattle born in Latvia are exported alive
abroad, mainly — up to one year of age. Suckler cows make up the majority
of beef cattle slaughtered in Latvian slaughterhouses. The carcasses of beef
cattle slaughtered in Latvia are characterized by good muscularity but low fat
deposition.

3. Breed and sex have a significant impact on the fattening performance of
cattle, the quality of carcasses and the revenue from carcass sales in general.

4. The quality of beef, based on pH measurements, is influenced by breed and
Sex.

5. The chemical composition of bull meat varies between breeds, with an
optimal omega-6 to omega-3 fatty acid ratio.

The aim of the thesis is to analyse the situation of the beef cattle sector in

Latvia, to explain the influence of cattle breed and sex on fattening results and
carcass quality, and to determine the chemical composition of beef.
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Research tasks

1. To analyse the development of the beef cattle sector based on changes in the
number of cattle in Latvian herds.

2. To determine the number of cattle slaughtered in slaughterhouses in Latvia
and exported live from the country, and evaluate the quality of carcasses from
cattle slaughtered in Latvian slaughterhouses.

3. Toanalyse and explain the impact of breed and sex on cattle fattening results
and carcass quality.

4. To calculate the revenue from the sales of cattle carcasses depending on the
breed and sex.

5. To assess the effect of the sex and breed of cattle on meat pH.

6. To analyse the chemical composition of bull meat, focusing on unsaturated
omega-6 and omega-3 fatty acids.

Topicality of the scientific work. The number of beef breeds and
crosshred cattle is increasing in Latvia, the development of the sector is
supported by suitable agro-climatic conditions and the possibility to farm areas
unsuitable for intensive farming, as well as export opportunities of weaned
suckler calves. The development of the beef cattle sector in Latvia is assessed as
positive, based solely on the increase in the number of cattle, without considering
the sources of sales and future risks. To increase the competitiveness of the sector
and reduce dependence on export, promotion of environmentally friendly
fattening of cattle in Latvia needs to be implemented with the aim to enable
production of high quality carcasses and beef to be offered to consumers in
Latvia and abroad. The results obtained in this doctoral thesis are relevant for
beef cattle producers, livestock specialists, agricultural policy makers and
consumers by providing an insight into the market situation, enabling to
understand the influence of various factors on cattle fattening performance,
carcass quality and meat pH, as well as the chemical composition of beef. The
implementation of the results into practice will contribute to the development and
competitiveness of the sector.

The research for the doctoral thesis was partially funded within the
framework of two projects
1. Research programme of the Latvia University of Life Sciences and
Technologies “Strengthening the science capacity of Latvia University of Life
Sciences and Technologies” under scientific project No. 3.2.-8/57 "Suitability of
Beef Breeds and Their Crossbreeds for Fattening with Grass Forage".
2. European Social Fund project No. 8.2.2.0/20/1/001 "LLU Transition to a new
funding model of doctoral studies".
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Approbation of Thesis results
Five publications based on the research results have been indexed in the

Scopus and/or Web of Science databases. Five additional publications and ten
theses have been published in proceedings of seminars and conferences. A total
of five oral presentations and four poster presentations have been delivered at
conferences and scientific seminars. Two reports were presented at seminars
organized by the Latvian Rural Advisory and Training Centre and the Farmers'
Parliament for beef cattle farmers.

Publications indexed in Scopus and/or Web of Science databases

1.

Muizniece 1., KairiSa D. (2021). Slaughter results, meat chemical
composition and pH of Aberdinangus, Hereford and Limousin bulls. Rural
Sustainability Research, Vol. 46(341), p. 14-21. DOI:10.2478/plua-2021-
0013.

Muizniece 1., Kairisa D. (2020). Effect of sex and age on beef cattle meat pH.
Agricultural Science and Practice, Vol. 7(2), p. 55.-60. DOI:
10.15407/agrisp7.02.055.

Muizniece 1., Kairisa D. (2017). Fattening and slaughter results analysis of
Hereford breed bulls born in different seasons. In: Rural Development 2017:
Bioeconomy Challenges. Annual 8th international scientific conference
proceedings, Kaunas, Lithuania: Aleksandras Stulginskis University, p. 375—
380. DOI: 10.15544/RD.2017.198.

Muizniece 1., Kairisa D. (2017). Slaughter Results Analysis of grass-fed beef
cattle. In: “Research for rural development 2017”, Annual 23rd international
scientific conference proceedings, Vol. 2, Jelgava, Latvia: LLU, p. 62—66.
DOI: 10.22616/rrd.23.2017.050.

Muizniece 1., Kairisa D. (2016). Different beef breed cattle fattening results
analysis. In: “Research for rural development”, Annual 22nd international
scientific conference proceedings, Vol. 1, Jelgava, Latvia: LLU, p. 57-62.

MATERIALS AND METHODS

The development of the doctoral thesis is based on three studies:

e The first study analysed changes in the number of beef breed and their
crossbreed cattle, volumes of slaughtering and exports, and the quality of
carcasses;

e The second study analysed the fattening performance and carcass quality
of Aberdeen Angus (AB), Hereford (HE), Limousin (LI) and Charolais
(SA) bulls and heifers;
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e The third study analysed the pH value of the meat of AB, HE, LI and SA
bulls and heifers and the chemical composition of the meat of AB, HE
and LI bulls.

Changes in the number of purebred and crossbred beef cattle, volumes of
slaughtering and exports, and the quality of carcasses (first study)

The study uses information registered in the database of the Agricultural Data
Centre (ADC) between 01.01.2017 and 01.01.2022 regarding:
e the number of pure breed and crossbreed beef cattle in Latvia;
e the number, sex and age of pure breed and crossbreed beef cattle
slaughtered in Latvia and exported,;
o the carcass quality of pure breed and crossbreed beef cattle slaughtered in
Latvia.

The number of pure breed and crossbreed beef cattle is recorded on 1 January
of each year of the study, while the number of cattle slaughtered in Latvia and
exported is recorded for each year of the study.

The obtained data are grouped by belonging to the pure breed or crossbreed,
sex and age. The pure breed group contains 7 breeds, the minor breeds are
grouped together and designated as Other Breeds (OB). Analysis of slaughtering
and export trends by age of cattle was carried out by age group.

The study analysed the results of the classification of 44430 carcasses that
were evaluated at slaughterhouses out of the total of 60411 slaughtered cattle,
the analysis of the overall data was performed, and carcass quality was also
analysed by breed, sex and age group.

Fattening performance and carcase quality of Hereford, Aberdeen Angus,
Limousin and Charolais cattle (second study)

The study was based on the results of fattening and carcass quality evaluation
of purebred bulls and heifers of AB, HE, LI and SA bred and slaughtered in
Lithuania under the Baltic Grassland Beef (BGB) brand. The analysis included
cattle of the most widely bred breeds of beef cattle in Latvia - AB, HE, LI and
SA with 100% purity and age range from 366 to 907 days.

The factors that affect the studied characteristics, the gradation classes and
the number of included animals are shown in Table 1.

Data for calculations:

e breed, parity, date of birth for cattle fattened in Latvia were obtained
from the ADC database, the respective data regarding cattle fattened
in Lithuania were obtained from the Lithuanian Cattle Breeders
Association database;
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o date of slaughter, live weight, warm carcass weight, carcass quality
results were obtained from the “Agaras” slaughterhouse.

The following fattening performance parameters were calculated: age before
slaughter, live weight gain per day, carcass weight gain per day, dressing
percentage, cold carcass weight.

Carcasses for conformation and fatness are graded according to the EUROP
classification. Conformation classes: E — excellent (numerical designation — 1)
U — very good (2), R — good (3), O — fair (4), P — poor (5) muscle development.
Fat classes of carcasses range from 1 to 5, where 1 — low, 2 —slight, 3 — average,
4 —high 5 — very high.

The following parameters were evaluated as economic indicators of cattle
fattening: revenue per carcass and revenue per life day. Revenue per carcass was
calculated by multiplying the obtained mass of a cold carcass by the estimated
price per kg of carcass, and revenue per life day was calculated by dividing the
revenue per carcass by the life expectancy in days. The BGB brand price sheets
were used to calculate the revenue.

To evaluate and compare the results of cattle fattening, carcass quality and
economic calculations, a ranking system on a four-point scale was used
separately by breed and depending on sex. The highest score of 4 was awarded
to the breed with the best result for the particular parameter and 1 was awarded
to the variety with the poorest result for the parameter.

Quality and chemical composition of beef (third study)

In the third study of the doctoral thesis, the pH value of the beef was
determined 24 h after slaughter (pH-a4n) to characterise the quality. Parameters
like moisture, fat, protein, ash, cholesterol, iron and unsaturated fatty acids were
used to evaluate the chemical composition of beef.

pH of beef

The pH analysis of beef was carried out by using the results of pH
measurements of purebred AB, HE, LI and SA bulls and heifers fattened within
the Baltic Grassland Beef (BGB) brand standards and slaughtered in Lithuania.
pH measurements were carried out 24 hours after slaughtering, in the longissimus
dorsi muscle of the cold carcass by using a pH meter ProfiLine pH 3310.

The basic principles of the Agaras slaughterhouse classification for
production of high quality meat were used as the basis for the pH value
distribution:

e pH <5.39 (PSE — Pale Soft Exudative) — too low value;
e pH 5.40 to 5.80 — the preferred value;
e pH>5.81 (DFD — Dark Firm Dry) — too high value.
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The study uses pH measurements from the longissimus dorsi muscle of 240
bulls and 338 heifers. The results were analysed by the breed used in the study
and by sex.

Analysis of the chemical composition of the longissimus dorsi muscle of
Angus, Hereford and Limousin bulls

To determine the chemical composition of the beef, 1 kg samples of
longissimus dorsi muscle from bulls of the AB, HE and LI breeds fattened under
the BGB brand standards and slaughtered at “Agaras” slaughter house in 2018
and 2019 were used as study material. Purebred bulls with a live weight before
slaughter of at least 490 kg were used for the study.

27 samples were analysed. The flowchart of study implementation is
provided in Figure 1.

The samples were analysed at the laboratory of the Scientific Institute of Food
Safety, Animal Health and the Environment "BIOR" (BIOR). Table 2
summarises the information on chemical composition parameters analysed and
the laboratory methods used.

The methods used by BIOR laboratory methods failed to ensure the
determination of the exact amount of fatty acids in samples containing less than
0.10 g thereof, therefore, the results are expressed as <0.10 g. The fatty acids
with the concentration of at least 0.10 g in at least 1 sample were used in the
calculations.

Statistical data processing

Descriptive statistics (arithmetic mean and standard error) used to analyse the
data obtained in the study. A general linear model (GLM) was used to investigate
the effect of breed and sex as factors and interaction thereof. The differences
between the gradation classes were determined with the help of Tukey test at 95%
significance level (p<0.05). The Latin alphabet letters a, b, ¢c and d were used to
indicate the significance of the differences. If the difference was insignificant,
the letters were not used.

IBM SPSS Statistics 22.0 and MS Office Excel 2021 were used for data
processing, and images were created with the use of MS Office Excel 2021.
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RESULTS AND DISCUSSION

1. Analysis of the results of beef cattle number, slaughtering, export,
and carcass quality (results of the first study)

The changes in the number of purebred and crossbred beef cattle. The
number of beef cattle in Latvia has increased during the years of the study across
both groups of purebred and crossbreed cattle (Fig. 2). The number of purebred
and crossbreed cattle with percentage of beef breed 75.00-99.99% (XG) is
increasing more rapidly, reaching 30352 and 34885 animals respectively on 1
January 2022. Compared to 1 January 2017, the number of cattle in the purebred
group increased by 10934 animals and in the XG group by 12005 animals, which
is an increase of 56.3% and 52.5% respectively.

The year to year changes in the number of crossbred cattle with percentage
of breed 50.00-74.99% (XX) are less pronounced, growing from 22722 animals
on 1 January 2017 to 26549 animals on 1 January 2022, an increase of 3827
animals or 16.8%.

Among purebred cattle, the Continental breeds — SA and LI are more
common in Latvian herds, accounting for 67% of the total purebred structure on
1 January 2017 (56% SA and 11% L) and 72% on 1 January 2022 (58% SA and
14% LI). The next most numerous breeds in Latvian herds are British type
Aberdeen Angus (AB) and Hereford (HE) — on 1 January 2017, 13% of the total
purebred population was HE and 9% AB. Although the number of British-type
cattle breeds has increased over the study period, the proportion of AB cattle in
the overall purebred structure remained stable, while the proportion of HE cattle
even decreased (on 1 January 2022, AB accounted for 9% and HE also — 9% of
purebred cattle), which was due to the sharp increase in the numbers of SA and
LI breed cattle with 63% increase in SA and 99% increase in LI. During the study
period, the number of AB cattle increased by 50% and the number of HE cattle
by 15%.

Number of beef cattle slaughtered at slaughterhouses in Latvia and
exported from the country. In the period from 2017 to 2021, the number of
cattle slaughtered at the slaughterhouses in Latvia were 60411, while the number
of animals exported reached 113680. The number of exported cattle was 1.9
times higher. Most of the cattle slaughtered and exported were XG and XX cross-
breeds. The highest number of slaughtered cattle belonged to XX group (29059
or 48.2%), while 22147 or 36.7% were animals of XG group. However, exports
of cattle with XG designation is higher (50194 cattle or 44.2%), while exports of
Group XX cattle amounts to 33.8% (38421 animals).

When analysing the cattle slaughtered according to meat type, it was found
that SA breed cattle were slaughtered in the highest number — 4819, followed by
significantly lower numbers of HE breed — 1294 and LI — 1237. SA breed
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accounts for the largest exports in the purebred group with — 16925, followed by
LI —2779 and AB — 2331 cattle.

The sex and age of purebred and crossbred beef cattle slaughtered at the
slaughterhouses of Latvia and exported from country. For all sex groups
except cows, exports were higher than the number of cattle slaughtered in Latvia.
Exports of bulls were 3.6 times higher and that of heifers 2.4 times higher. Steers
were slaughtered and exported in small numbers; 316 were slaughtered and 536
exported, a difference of 1.8 times. During the study period, slaughterhouses
marketed cattle of different ages. Heifers were sold younger — at the mean age of
574 + 2.6 days, while the oldest cattle sold were suckler cows — mean age
2587+7.8 days or 7 years. Cattle of all sexes are exported younger than those
slaughtered at the slaughterhouses in Latvia. Bulls were exported at 246 days of
age and heifers at 298 days of age, which is due to the fact that the purpose of
exports is fattening in other countries.

The highest proportion of slaughtered cattle belonged to the age group of
>908 days with 27342 cattle or 45.3% of the total number of slaughtered cattle,
while the highest proportion of exported cattle was in the age group of up to 365
days — 101344 cattle or 89.1% of the total number of exported cattle.

The carcass quality of purebred and crossbred beef cattle slaughtered in
Latvia. The carcasses were scored using muscle development classification from
E to P, but no S class rating was granted (Fig. 3a). Most carcasses were graded
as having good muscle development class, with R, R+ and R- grades granted to
49.9% of total carcasses. The carcass fat development was mostly assessed as
slight (fat class 2, including + and - subclasses) or low (fat class 1, including +
and - subclasses), with 42.8% and 24.3% of carcasses in each rating class,
respectively (Fig. 3b).

Bull and steer carcasses mostly had good to excellent development of muscle
tissue, with 59.8% and 62.8% of carcasses respectively graded R, U and E,
including subclasses. Carcasses of heifers and cows received good to excellent
conformation scores in 50.4% and 54.2% of cases respectively, however,
compared to bulls and steers, a higher proportion of carcasses also received fair
to poor muscle development scores — grades O and P, including subclasses.

Bull carcasses had the lowest fat scores, with 90.1% of carcasses having fat
classes of 1 and 2 (40.3% fat class 1 and 49.8% fat class 2, including subclasses)
and only 9.9% of carcasses were graded as class 3 and above. The carcasses of
the cows had the highest fat scores — 46% of carcasses had average to very high
fatness with a fat class score of 3 to 5 (including + and - subclasses) and 54% of
carcasses had fairy and low fat scores.

More than one half of the carcasses of AB, HE, LI, SA, Sl and XG were
evaluated as having good to excellent (R, U, E including + and - subclasses)
conformation score. The most evaluated carcasses in all breeds had low and fairy
fat scores (fat class 1 and 2, including + and - subclasses).
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Most carcasses with good, very good and excellent muscle development
belonged to the age group of over 907 days (R — 56.1%, U — 5.4%, E — 0.3%),
while, in the age group up to one year, the number of such carcasses was lower
(R - 35.8%, U — 1.1%, E — 0.04%). As the age of cattle prior to slaughtering
increased, the degree of fat development of the carcasses increased as well. More
than half of the carcasses of cattle slaughtered before one year of age were
classified as fat class 1 (56.2%), meanwhile, in the age group of 366 to 907 days,
29.0% were classified as fat class 1, and only 18.1% of carcasses over 907 days
of age were placed in the same class.

2. Fattening performance and carcass quality (results of the second study)

Fattening results and carcass quality determine the price a producer receives
for a cattle sold for slaughtering, thus affecting the overall profitability of the
farm. In order to increase the efficiency of fattening, it is important to be aware
of the influence of the factors in question to be able to achieve the desired result
with the use of the available resources.

The impact and interaction of the studied factors. Cattle breed had a
significant effect on the fattening performance and carcass quality parameters
that were addressed in the study (Table 3). Sex had a significant effect on age
(p<0.001) and live weight (p=0.003) before slaughter, live weight (p<0.001) gain
and carcass weight (p<0.001) gain per day and adipose tissue development score
(p<0.001), but no significant effect on cold carcass weight, dressing percentage
and conformation score was demonstrated (p=0.133, p=0.275, p=0.299,
respectively).

The effect of the interaction between cattle breed and sex was observed for
all studied parameters, however, it was not confirmed for live weight before
slaughter and fat score.

Fattening performance for heifers and bulls of Aberdeen Angus,
Hereford, Limousin and Charolais breeds. LI breed bulls were slaughtered
significantly younger, the difference with HE breed was 173 days, AB — 78 days
and SA — 59 days (p<0.05), they achieved significantly higher carcass weight
gain and dressing percentage (Table 4). Although the cold carcass weight
obtained from LI bulls was also higher, amounting to 293.9+3.1 kg, only the HE
bulls differed from them significantly, with a difference of 27.1 kg.

LI and HE breed heifers were significantly younger at the moment of
slaughtering than AB and SA breed heifers, but their daily carcass weight gain
was significantly higher (Table 5).

The highest carcass weights were obtained from heifers of the LI breed, the
difference with the AB breed was 39 kg, that with the HE breed — 17 kg, and the
lowest difference was registered with the SA breed — 9.9 kg. Like in the bull
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group, the heifer group of LI breed had a significantly higher dressing percentage
of 57.4+0.3% (p<0.05).

Carcass quality. The carcasses of Continental type (SA and LI) breeds had
a higher degree of conformation than British type (AB and HE) breeds,
regardless of their sex (Fig. 4). The conformation score of the carcasses of LI
bulls and heifers is significantly higher compared to other breeds. In the bull
group, the HE breed carcasses scored significantly lower — 2.28+0.06 points,
which amounts to 0.47 points difference compared to the AB breed, 1.3 points
difference with the LI breed and 0.97 points difference with the SA breed
(p<0.05). In the heifer group, the conformation scores of AB, HE and SA breeds
are similar, with minor differences.

Analysis of cattle sales revenue. Revenue for carcasses form an important
part in the assessment of fattening efficiency. They are formed depending on
carcass cold weight and the conformation and fat score. There are differences
between companies in the assessment of carcass weight and carcass quality
requirement, which are reflected in the price lists of the companies.

The doctoral thesis analyses the revenue per carcass and, given that cattle are
marketed at different ages, also the revenue per day of life, as each day of
breeding generates costs that ultimately affect the profit share of the cattle
farmer.

Sex and breed had a significant effect on the sales revenues of cattle (Table
6). Heifers generated more revenue per carcass — EUR 1163.19+£9.76 (the
difference was EUR 43.79), while sales of bulls generated more revenue per day
of breeding — an average of EUR 2.11+0.04 (the difference of EUR 0.12 per day),
since bulls were slaughtered 48 days earlier than heifers.

The comparison of the revenue by sex group for the studied breeds
demonstrates that revenues generated by LI breed cattle were higher for both
bulls and heifers.

Evaluation of cattle fattening, carcass quality and revenues for the
comparison of breeds. The evaluation of the fattening efficiency of cattle should
be complex, including all analysed parameters, in order to ensure objective
comparison of breeds and drawing conclusions, therefore the results of cattle
fattening, carcass quality and economic calculation analysed in the doctoral
thesis were ranked on a four—point scale separately by breeds and sex (Table 7).

In the bull group, the best overall score was obtained by the LI breed — 35
points, the difference with the AB breed was 8 points, the difference with the SA
breed — 11 points and with the HE breed — 20 points. LI breed bulls reached better
results in most of the evaluated parameters, except for age at slaughter and
adipose tissue development assessment, where AB breed bulls scored higher.

As in the bull group, the best overall score in the heifer group was obtained
by the LI breed — 29 points, the difference with the HE breed was 3 points, the
difference with the SA breed — 7 points and with the AB breed — 18 points.
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In the bull group, the HE breed had the lowest overall score of 15 points,
while in the heifer group the HE breed had the second highest overall score of 29
points. The differences in the HE breed result ranking by sex could be due to
both the highly extensive fattening conditions of bulls and the small number of
heifers in the group, which may enable the expression of the genetic potential of
individual animals to affect the result.

3. Quality of beef — pH and chemical composition
(results of the third study)

The third study of the doctoral thesis analysed the pH value of meat as a
quality criterion, while the chemical composition of meat was evaluated in terms
of moisture, fat, protein, ash, cholesterol, iron and unsaturated fatty acids, which
received special attention.

pH2an of beef. Sex and breed had a significant effect on meat pHazn (Table 8),
with significantly higher pH values in bull meat (5.92+0.02) than in heifer meat
(5.67+0.01), a difference of 0.27 (p<0.05).

Comparison of pHaan values of meat by breed in each sex group demonstrated
that the highest pH.an value was in the group of AB bulls — 6.07+0.07, while the
lowest in the meat of HE bulls — 5.83£0.03 (p<0.05). Considering that the pHaan
values in the meat of heifers of all breeds included in the study were within the
preferred range (from 5.65+0.01 for LI breed to 5.72+0.07 for HE breed) without
significant differences, it can be concluded that sex had a decisive importance in
the pH value of the meat.

Chemical composition of the longissimus dorsi muscle of Angus,
Hereford and Limousin bulls. Higher content of moisture (72.0£1.0%), protein
(23.0£0.2%), ash (1.1+0.0%) and cholesterol (56.7+6.6 mg 100 g) was obtained
in the bulls of LI breed, while higher content of total fat (6.6+1.2%) and iron
(13.1+0.6 mg) — from AB breed bulls (Table 9). There were significant
differences between breeds in terms of protein content, with significantly higher
protein content in meat of the LI breed (p<0.05).

Unsaturated fatty acids in the longissimus dorsi muscle of Angus,
Hereford and Limousin bulls. Unsaturated fatty acids (UFAS) are involved in
the metabolic processes of the body, ensuring normal growth and reproduction,
and play an important role in providing essential fatty acids.

The UFAs obtained in the study of the doctoral thesis are indicated in Table
10. The highest total content of UFAs was detected in the meat of LI breed bulls
—49.72+1.22 g 100g?, which is by 3.05 g (p<0.05) more than in HE breed and
by 0.65 g more than in the meat of AB bulls.

Beef has been shown to contain higher levels of monounsaturated fatty acids
(MUFASs) than polyunsaturated fatty acids (PUFAS). Similar results were
obtained in the study of the doctoral thesis. MUFA content was higher in AB
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breed bulls, while PUFA — in LI bulls. This is observed the content of both
omega-3 (n-3) and omega-6 (n-6) fatty acids.

The ratio of n-6 to n-3 fatty acids, which is an important indicator for
assessing the impact of fatty acids in meat on human health, depends on the total
content of both fatty acids in meat. To ensure an optimal ratio of n-6 to n-3
(max. 4:1) in meat, the fattening of cattle should include as much grass fodder as
possible, while reducing cereals. The n-6 to n-3 ratios calculated in the study of
the doctoral thesis for all bull breeds were within the preferable range and should
be included in consumer diets to provide valuable n-3 and n-6 fatty acids. The
ratio of n-6 to n-3 was lower in the meat of LI breed bulls (2.14+0.22) and higher
in the meat of AB bulls (2.88+0.15).

CONCLUSIONS

1. The number of pure breed and their crossbreed beef cattle increased steadily
between 2017 and 2022, with the Limousin and Charolais breeds
demonstrating the fastest increase — by 99% and 63% respectively.
(Thesis 1).

2. Exports during the period of the study was 1.9 times higher than the number
of cattle slaughtered at slaughterhouses in Latvian. Most of exports or 63.8%,
were bulls, 68.1% of which were exported at the age of up to 365 days due to
export market demand. Suckler cows account for the most cattle sales to
slaughterhouses in Latvia — 40.4% of the total number of slaughtered cattle.
(Thesis 2).

3. In most cases, the muscle development of beef cattle carcasses slaughtered in
Latvia was good to average (class R and O, including + and - subclasses),
while the degree of fatness was slight to low (class 2 and 1, including + and
- subclasses). Bull and steer carcasses rated higher in terms of the
development of muscles, while heifer carcasses were characterised by higher
degree of fat tissue development. (Thesis 2).

4. Cattle breed had a significant effect on all studied properties of fattening and
carcass quality, while the effect of sex was confirmed regarding the
parameters of age and live weight before slaughter, live weight and carcass
weight gain per day and carcass fat scores. The analysed factors had a
significant impact on the revenue per carcass and revenue per day of life.
(Thesis 3).

5. Limousin breed bulls and heifers achieved the best overall results in fattening,
carcass quality and revenues, receiving 35 points for bulls and 32 points for
heifers according to the ranking system. Limousin breed bulls were
slaughtered at the age of 493+7.2 days, had a cold carcass weight of
293.9+3.1 kg, the revenue for a carcass was EUR 1164.73+14.51 and the
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revenue per day of life — EUR 2.41+0.04. Limousin breed heifers were sold
at the age of 580+7.1 days, had a cold carcass weight of 289.5£1.9 kg, the
revenue for a carcass was EUR 1212.37+11.48 and the revenue per day of
life - EUR 2.15+0.03. (Thesis 3).

The results of the evaluation of the carcass quality parameters show marked
differences between British and Continental breeds in terms of the
development of muscle tissue and adipose tissue. Continental Limousin and
Charolais type breeds scored higher in conformation, while British type
breeds (Aberdeen Angus and Hereford) scored higher in fat development in
both sex groups. Cattle farmers should pay attention to this trend when
choosing the direction of marketing their cattle — either to slaughterhouses or
direct beef trade. (Thesis 3).

Heifer meat was of better quality in terms of the average pH value (pH2zn avg.
5.6720.01) than bull meat (pHzan avg. 5.92 + 0.02). The pH of heifer meat of
all breeds was within the optimum range, reaching the highest pH value in
Hereford breed heifers —avg. 5.72+0.07, and the lowest pH value in Limousin
breed heifer meat — avg. 5.65 + 0.01. (Thesis 4).

The chemical composition of the bull meat of Aberdeen angus, Hereford and
Limousin breeds was similar, except for the protein content, which was
significantly higher in Limousin breed bull meat than in the meat of Hereford
and Aberdeen Angus, with the difference of 1% (p<0.05). (Thesis 5).

The Limousin breed bulls had a higher content of total unsaturated fatty acids.
The ratio of omega-6 to omega-3 fatty acids in the bull meat of all breeds was
within the preferable range and did not exceed 4. Beef should be included in
the diets of consumers to provide essential fatty acids, thus, having a positive
impact on the overall dietary ratio of omega-6 to omega-3. (Thesis 5).

The hypothesis put forward in the doctoral thesis was confirmed with regard
to the suitability of Aberdeen Angus, Hereford, Limousin and Charolais cattle
breeds for fattening in Latvian conditions and provision of quality carcasses,
however, it was only partially confirmed as regards meat quality, because the
average pHa4 value of bull meat of all breeds included in the study was above
the optimum range.
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PROPOSALS FOR INCREASING THE
COMPETITIVENESS OF THE SECTOR

. The results on the sources of beef cattle sales indicate the sector's dependence
on the export of live cattle, especially those under one year of age. In the long
term, this could pose a threat to the industry's viability if export opportunities
decline. To ensure the stability of the sector and diversify risks, Latvia should
promote the production of value-added beef, increasing the sector's share of
revenue in the domestic market.

. Regular evaluation of the market and consumer needs is necessary to
maintain the stability of the sector, providing clear guidelines for beef
producers.

. Targeted and ongoing education and information for the population about the
nutritional value and production conditions of Latvian beef is required,
highlighting the industry's sustainability and its positive impact on the
environment, including biodiversity.

. To improve fattening outcomes, carcass quality, and economically viable
beef production in Latvia, the Limousin breed is recommended.
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