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PETIJUMA AKTUALITATE

Piena lopkopiba Latvija ir viena no lauksaimniecibas pamatnozarém.
Piena razoSanai ir nepiecieSamas govis, kuram biitu genétiski noteikta augsta
potenciala piena produktivitate.

Lai iegiitu $adus dzivniekus un sekmétu augstrazigas un ekonomiski
izdevigas govkopibas nozares izveidoSanu un attistibu, noteicoSais ir
ciltsdarbs. Ta efektivitate ir atkariga no govju piena produktivitates precizas
uzskaites, kas ir viens no svarigakajiem govju parraudzibas uzdevumiem.
Parraudzibas darbu valsti veic sertificétas personas. To organizé péc
vienotiem  Starptautiskas dzivnieku parraudzibas komitejas (ICAR)
noteikumiem, kuri paredz, ka parraudziba govim javeic individuala
izslaukuma uzskaite un piena sastava analize. No piena sastava jaanalizé
piena tauku un olbaltumvielu % dala. Katra valsts var izvéleties analizet ar1
citus raditajus, kurus ta uzskata par nozimigiem ciltsdarba (ICAR, 2001).

Latvija uz 2006. gada 1. janvari parraudzibu veica 11785 slaucamo
govju ganampulkos. Parraudzibas darba iesaistitas vairak ka 700 sertificétas
personas un 2000 personas, kuras san€musas apliecibu parraudzibas veikSanai
sava ganampulka. No So personu darba kvalitates liela méra ir atkariga govju
piena produktivitates uzskaites precizitate. Starptautiskas parraudzibas
komitejas noteikumos ir paredzeta parraudzibas darba virskontrole, lai vértetu
sertificéto personu darba precizitati. Latvija parraudzibas darba virskontroli
veic Ciltsdarba valsts inspektors, triju dienu laika péc kart€jas kontroles.
Virskontrol€ un parraudziba iegiitie rezultati nevar bitiski atskirties.

Selekcijas darba sekmes nosaka selekciong€jamo pazimju skaits un to
raksturs, ka arT selekcion€jamo pazimju mainibas pakape. Govju ciltsdarba
programma izvirzitos selekcijas mérkus biis iesp&ams sasniegt, ja precizi
veiksim govju parraudzibu, atraZoSanai izveél&simies dzivniekus ar atbilstoSu
produktivitates indeksu.

Dazados laika posmos govju piena produktivitate Latvija un arzemes ir
plasi petita (Laivina, 1956; Calitis, 1977, Strautmanis, 1984, 2002; Paura,
1999, Huths, 1995; u. c.). Tomér Latvijas apstaklos ir maz p&tijumu par govju
piena produktivitates mainibu 1sa laika perioda.

Petijuma darba galvena uzmaniba vérsta uz govju piena produktivitates
pazimju mainibas analizi, novert€jot atsevisku organisma fiziologisko un
argjas vides faktoru ietekmi.



PETIJUMA MERKIS UN UZDEVUMI

Darba merkis — noteikt Latvijas briinas Skirnes govju piena produktivitates
pazimju mainibu, to ietekm&joSos faktorus.

Darba mérka sasniegSanai izvirziti $adi uzdevumi:

noskaidrot govju piena produktivitati un tas pazimju izmainas ganibu
un kitsstaves perioda;

novertét govju piena produktivitates pazimju mainibu ganibu un
kiitsstaves perioda;

noteikt govju piena produktivitates pazimju atkartojamibu 1sa laika
perioda;

noteikt un izvertet atsevisku fiziologisko (laktacijas, laktacijas faze,
diennakts vid&jais izslaukuma ITmenis, mekléSanas) un argjas vides
faktoru (€dinasana, gaisa temperatira, gaisa mitrums) ietekmi uz
piena produktivitates pazimém;

selekcijas darba precizitates novérteSanai salidzinat faktisko un
parraudziba aprékinato piena produktivitati.

PETIJUMA NOVITATE

Noteikta Latvijas briinas $kirnes govju piena produktivitates pazimju
mainiba ganibu un kiitsstaves perioda.

Noskaidrota govju piena produktivitates pazimju atkartojamiba 1sa
laika perioda.

Izstradats linearais modelis govju piena produktivitates pazimju
mainibas petiSanai ganibu un kiitsstaves perioda, kura ieklauti
atseviski fiziologiskie un argjas vides faktori.

P&tfjuma rezultati ieteikti izmantot praktiskai pielietoSanai selekcijas
darba precizitates nodrosinasanai.
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MATERIALS UN METODIKA

P&ttjuma meérka sasnieg$anai un uzdevumu izpildei organiz&jam cetrus
zinatniski saimnieciskos izmé&gindgjumus ganibu un kitsstaves perioda.
Pétfjuma vieta bija LLU macibu un pétijjumu saimnieciba (MPS) “Vecauce*‘.
Izm&ginajumus veicam 30 dienas ganibu perioda - no 2001. 13. julija lidz 11.
augustam un 10 dienas kitsstaves perioda, no 10. novembra Iidz 19.
novembrim. Tos atkartojam 2002. gada no 18. jilija Iidz 16. augustam un no
23. oktobra Iidz 1. novembrim. Abos gados uzsakot pé&tfjumu kitsstaves
perioda, govim bija beidzies parejas periods no ganibas uz kiitsstaves periodu.

Paraugkopa ieklavam vienas kopgjas apriip€ esosas dazadu laktaciju klmiski
veselas slaucamas govis. Pirmaja petijuma gada ganibu perioda analizgjam 2211, bet
kiitsstaves perioda 740 piena paraugus. Peétijumu atkartojot pec gada analizeti
attiecigi 1988 un 730 paraugi.

Petijuma grupas govju vid€jais vecums pirmaja un otraja pétijuma gada
atsk1ras nenozimigi (2.7 un 3.0 laktacijas).

Petijums notika saimnieciskas darbibas apstaklos, visam pétijuma
grupas govim nodro$inot vienadu turé$anas un &dinasanas tehnologiju. Govju
edinaSanai izmantoja saimnieciba paSraZoto lopbaribu, speékbaribu norméja
atkariba no govju produktivitates. Dzeramo tdeni govis uzp€ma brivi, no
automatiskajam dzirdném.

Ganibu perioda abos pétfjuma gados govju baribas deva sastav&ja no
kultivéto ganibu zales, zalbaribas un sp€kbaribas, kuru tas sanéma 150 g uz
katru razota piena kilogramu. P&c rita slaukSanas, ap pulksten 6.00, govis
devas ganibas, kur uzturgjas lidz pécpusdienas slaukSanai pulksten 16.00,
ganibas uzgemot 40 — 60 kg zales.

Kiutsstaves perioda abos pétijuma gados govim diennakts baribas
devas bija nemainigas visas desmit petijuma dienas. Pirmaja p&tijjuma gada
govis sanéma abolina - timotina sienu 3 - 4 kg un abolina — timotina
skabsienu 8 - 10 kg, skabbaribu 15 - 20 kg, ka art paSraZoto spekbaribu (250 g
uz kilogramu piena), kas bija papildinata ar mineralvielu un vitaminu maisfjumu.
Otraja petjjuma gada baribas deva bija stiebrzalu vai stiebrzalu - lucernas
maisijuma siens 3 - 4 kg, abolina - timotina skabsiens 10 — 12 kg un 15 — 20
kg kukuriizas skabbariba. Spekbaribu izbaroja iepriekseja gada limeni.

Lopbaribas paraugus no izbarotajiem baribas Iidzekliem katra
petljuma perioda n€mam vienu reizi un attiecinajam uz visu péetjjuma
periodu. Lopbaribas paraugus kimiski analiz€§jam LLU Agronomisko
analiZu zinatniskaja laboratorija, vadoties péc vispar pienemtajam
zootehnisko analiZu metodém



Peétjjuma periodos govim nepiecieSamo baribas vajadzibu noteicam
péc sausnas, kopproteina, NDF un energétiskas vértibas NEL daudzuma,
nemot véra govju dzivmasu (550 kg) un vid€jo produktivitati petijuma perioda
(Osttis, 1998).

Izmégingjumus uzsakam ganibu perioda, kartéja govju piena
parraudzibas diena, fiks€jot petijuma grupas govju iegiito piena daudzumu un
sagatavojot piena paraugus. Kurzemes maksligas aps€kloSanas stacijas
akrediteta piena kvalitates kontroles laboratorija piena paraugos noteicam
tauku, olbaltumvielu un laktozes saturu (%) ar Milko-Skan 133B, saskana ar
standarta ISO 9622 : 1999 prasibam

Petfjuma periodos meteorologiskos apstak]us uzskaitfjam izmantojot MPS
»Vecauce” lokalo  meteorologisko  staciju  Hardy  Metropole  un
Hidrometeorologiskas parvaldes Dobeles stacionaras meteorologiskas stacijas datus.

Datu matematiska apstrade veikta izmantojot aprakstoSo statistiku.
Piena  produktivitates pazimju mainibas raksturoSanai  aprékinajam
standartnovirzes attiecibu pret aritmétisko vidgjo vertibu izteiktu procentos, jeb
variacijas koeficientus (Cv). Variacijas koeficientu salidzinaSanai izmantojam Z
testu (Jerrold,1999).

Atkartojamibas koeficientu (ry) aprékinajam, lai noskaidrotu cik cieSa
sakariba ir starp atkartotiem mérfjumiem 1sa laika perioda. Abos pétfjuma gados
atkartojamibas koeficientu noteicam ka ieksklasu (intraclass) korelacijas koeficientu
(Falconer; Mackay, 1996):

¥, _702[7 s
Yoot +ol (1)

kur r,, = atkartojamibas koeficients;
2
O b = gtarp grupu dispersija (starp govim);
2
O ¢ =iek§ grupu dispersija (vienas govs ietvaros).

Dispersiju starp govim aprékinajam, izmantojot dispersijas analizé

iegiitos vidgjos kvadratus:
o2, M 2,—MS?,
hp=—""7,
N (@)

kur MS?p = kvadratu summa starp govim, (starp grupu);

MS?e= kludas kvadratu summa, (iek$ grupu);

N = pétjjuma dienu skaits;

(o2 ze = MS 2e
Atkartojamibas koeficientus noteicam visiem pétijumu periodiem.
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Lai noskaidrotu faktorus, kuri bitiski ietekm€& piena produktivitates
pazimju izmainas, izmantojam daudzfaktoru dispersijas analizes linearo
modeli - GLM (General linear model). Modelt ieklautie kvalitativie faktori un
to gradacijas klasu skaits ganibu perioda paradits 1. tabula.

1. tabula / Table 1
Modeli ieklautie kvalitativie faktori ganibu perioda /
Qualitative factors in pasture period included in the model

Modeli ieklautie faktori / g Faktora gradaciju klases /
Factors included in the model ]% — Gradation classes of the
E 8 factor
5
< @n
Laktacija / Lactation L; j=1-3
Laktacijas faze /Lactation phase LF, k=1-3
Izslaukuma grupa / Milk yield group 1G, 1=1-3
Laktacijas, laktacijas fazes un izslaukuma m=1-16:
grupas mijiedarbiba / Interaction lactation, LFG,, ml _1.14
lactation phase,end milk yield group 2
MeklgSanas / Heating time SE, n=1-3
Ganibas / Pasture G, o=1-3
Piebaro$ana / To fodder PS, pi=1-7;pp=1-5
Gaisa temperatlira un relativais gaisa
mitrums / I.)Air tepreratur end hur{rglidity ™, n=1-%n=1-8

my. p;. 1, — faktora gradacijas klaSu skaits 2001. gada / gradation classes of the factors
in year 2001; my,. p,. 1, - faktora gradacijas klaSu skaits 2002. gada / gradation classes
of the factors in year 2002.

Kiutsstaves perioda modelt ieklauto kvalitativo faktoru gradacijas klasu
nosacijumi analiz&tajiem fiziologiskajiem faktoriem saglabajas analogi
ganibu periodam, mainijas tikai novérojumu skaits katra gradacijas klase. Lai
uztvertu vides faktoru izraisito ietekmi uz piena produktivitates pazimju
mainibu, tos analiz€jam mijiedarbiba, modelt tos apziméjot ka pétijuma diena.

Modeli ieklauto faktoru ticamibu noteicam pie bitiskuma ITmena
a=0.05; 0.01; 0.001. Faktoru ietekme noverteta ka biitiska, ja p < a. Uzradijam
determinacijas koeficienta (R”) vértibu, kas parada par cik procentiem
izveletais modelis izskaidro petitas pazimes izkliedi.

Salidzinot faktisko un parraudziba aprékinato piena produktivitati,
izmantojam laktacijas razibas aprékinasanas metodika lietotas formulas
razibas aprékinasanai starp divam kontrolém:
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IZS, =1+ 1) * (Ky-K;) / 2,
TAU, = (I, * T; + L * T)*(K,-Ky) / 2, 3)

kur, IZS — perioda kopgjais izslaukums ar precizitati Iidz 0.1 kg;
TAU - perioda kopg€jais piena tauku daudzums ar precizitati Iidz 0.1 kg;

I - kontrolizslaukums ar precizitati Iidz 0.1 kg;

T — kontrolizslaukuma tauku saturs ar precizitati Iidz 0.01%;

K - kontroles datums.

Starpkontoles perioda vidgjais tauku saturs aprékinats ar precizitati lidz
0.01% izmantojot sekojoSu formulu:

TP = 100* TAU, / IZS,, “4)

kur TP - starpkontoles perioda vid&jais tauku saturs.
Olbaltumvielu un laktozes daudzuma un satura aprékins veikts analogi tauku
daudzuma un satura aprékinam.

Datu matematiska apstrade veikta ar MS Excel un SPSS 11.0 programmu
paketi (Backhaus et al., 2000; Arhipova, Balina, 2003).

PETIJUMA REZULTATI UN DISKUSLJA

1.  Piena produktivitates pazimju analize

Izmé&ginajuma laika, ik dienas nosakot govju izslaukumu un analizgjot
piena paraugus, noskaidrojam pétfjuma grupas govju vid€jo piena
produktivitati pétijuma laika un pétljuma dienas, kuras bija minimala un
maksimala piena produktivitate (2. tab.).

Govju vidgjais izslaukums diennakti pirma gada ganibu perioda
izm&ginajuma 30 dienas bija 16.5 kg, bet nakosa gada pé&tijuma laika
izslaukums bija paaugstinajies 11dz 17.7 kg. Ganibu perioda abos pétijuma
gados bija dienas, kad pétijuma grupas govju diennakts vidgjais
izslaukums nozimigi samazinajas (18. un 26. diena) vai palielinajas (24.
un 25. diena). Abos pétijuma gados starpiba starp maksimalo un minimalo
izslaukumu ganibu perioda bija 1.8 kg (p<0.05).

Ganibu perioda pétfjuma dienas mainijas ar1 piena sastavs. P&tfjuma
otraja gada starpiba starp augstako tauku saturu (4.58%), kuru petijjuma
grupas govim noveérojam minimala izslaukuma diena (26.) un 2. diena
noveroto zemako tauku saturu (3.78%) bija butiska (0.80% vienibas). Pirmaja
gada §7 starpiba bija 0.49% vienibas.
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P&tijuma laika vid@jais olbaltumvielu saturs abos gados ganibu
perioda at$kiras nenozimigi (3.32 un 3.28%), bet statistiski ticama atskiriba
bija starp otraja pétjjuma gada noveroto pétljuma grupas diennakts
maksimalo un minimalo olbaltumvielu saturu (3.38 un 3.04%).

Veicot laktozes satura analizi ganibu perioda, jasecina, ka pirmaja
petjjuma gada vid&jais laktozes saturs bija augstaks (4.93%) ka otraja
gada (4.80%) un nozimigi at$kiras starp pétijuma dienam (5.12 un
4.70%; p<0.05).

2. tabula/ Table 2
Vidéja, maksimala un minimala piena produktivitate
izméginajuma periodos
Average, maximum and minimum daily milk productivity in test periods

Diennakts piena produktivitate / Daily milk
- . Gads / productivity
Pazimes / Traits Year vidgja / maksimala / minimala /
average maximum minimum
Ganibu periods / Pasture period
Izslaukums / Milk 2001. 16.48+0.083" 17.3+0.41 15.540.48
yield, kg 2002. 17.69+0.084* 18.6+0.48 16.8+0.44
Tauku saturs / Fat 2001. 4.23+0.012 4.39+0.07 3.90+0.07
content, % 2002. 4.17£0.018 4.58+0.08 3.78+0.07
Olbaltumvielu saturs 2001. 3.32+0.006 3.4540.03 3.2040.03
/ Protein content, % 2002. 3.284+0.031 3.38+0.04 3.04+0.03
Laktozes saturs / 2001. 4.93+0.005* 5.12+0.02 4.70+0.02
Lactose content, % 2002. 4.80+£0.005* 4.86+0.04 4.7540.02
Kiitsstaves periods / Indoor period

Izslaukums / Milk 2001. 13.52+0.155* 14.0+0.81 12.9+0.45
yield, kg 2002. 17.21£0.162* 17.7+0.48 16.8+0.48
Tauku saturs / Fat 2001. 4.69+0.028 * 4.96+0.11 4.43+0.09
content, % 2002. 4.26+0.025° 4.67+0.69 3.7140.07
Olbaltumvielu saturs 2001. 3.61+0.018* 3.84+0.06 3.38+0.05
/ Protein content, % 2002. 3.26+0.015* 3.72+0.04 2.96+0.03
Laktozes saturs / 2001. 4.45+0.010*° 4.59+0.03 4.34+0.02
Lactose content, % 2002. 4.95£0.016*° 5.66+0.02 4.57+0.02

* vidgjam piena produktivitates pazimém ar vienadiem augSrakstiem ir statistiski ticama
atSkirtba abos pétfjuma gados / milk productivity traits marked with identical letter, differ
significantly between the years of the research (p<0.05).

Ganibu perioda abos pétljuma gados govju pamatbariba bija kultivéto
ganibu zale. Pirmaja pétjjuma gada govis ganibas apéda 50 lidz 60 kg zales,
bet otraja gada 40 Iidz 50 kg zales, jo sakara ar karsto un sauso laiku zalaugu
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attistibai otraja gada bija nelabveligi apstakli. PiebaroSanai izmantotie baribas
Iidzekli abos pétljuma gados un ar1 pétijuma dienas atskiras. Pirma petjjuma
gada 5 dienas govis piebaroja ar véla vegetacijas fazé plautu zalbaribu, 13
dienas ar lucernas atalu, 10 dienas ar vikauzu zalmasu, bet 2 dienas ar sienu.
Pirmaja gada 18 pétfjuma dienas govis san@ma arl saimnieciba gatavotu
mieZu un auzu miltu spekbaribu.

Otraja gada petfjuma laika govju piebarofanai péc ganibam izmantoja
skabsienu - 23 dienas un sienu - 7 dienas. Visas pétfjuma dienas govis sanéma ari
saimnieciba raZotu spekbaribu, kura satur€ja 82% mieZu miltus, 13% rapSa
spraukumus vai zirnu miltus un 5% mineralvielu un vitamina maisfjumu.
kopproteina un energgtiskas vértibas NEL daudzumu parliecinajamies, ka
pirma gada pe@tijuma dienas, kad govis piebaroja ar lucernas attalu vai
vikauzu zalmasu un sp&kbaribu, iz&dinatie baribas lidzekli gandriz pilnigi
nodro$inaja diennakts baribas vielu vajadzibu. Govis ar lopbaribu san@ma
vidgji 15 kg sausnas ar 92 - 94 MJ NEL un 1.98 — 2.17 kg kopproteina.
Turpreti govis péc ganibam piebarojot tikai ar sienu vai véla vegetacijas
faze plautu zalbaribu, baribas deva saturgja 12 — 14 kg sausnas ar 72 - 84
MJ NEL un 1.53 — 1.81 kg kopproteina.

Otraja gada baribas vielu vajadziba pilniba tika nodro$inata, govis
piebarojot ar lucernas - timotina skabsienu un spekbaribu. Sajas diends govis
ar lopbaribu vid€ji sanéma 16 kg sausnas, 100 MJ NEL un 2.25 kg
kopprotelna. Septinas pétfjuma dienas govis piebarojot ar sienu un
spekbaribu, baribas deva nodro$inaja 15 kg sausnas 92 MJ NEL un 1.94 kg
kopproteina.

Vidgjo piena produktivitati un tas izmaigas pa petljuma dienam
analiz€jam ar1 katsstaves perioda (2. tab.). Diennakts vidgjais izslaukums
desmit dienu laika butiski atSkiras starp petfjuma gadiem, bet p&tfjuma
dienas bitiski nemainijas. 2001. gada lielako diennakts izslaukuma izmainu
(1.1 kg) novérojam starp 2. un 4. petijuma dienu (14.0 un 12.9 kg). Nakosa
gada kiitsstaves perioda lielaka vidéja diennakts izslaukuma starpiba bija
0.9 kg, kuru novérojam starp 2. un 8. pétijjuma dienu (17.7 pret 16.8 kg).

Kitsstaves perioda pétijuma pirmaja gada piena tauku, olbaltumvielu
un laktozes saturs bija nozimigi augstaks, ka otraja gada. Kiitsstaves perioda
piena sastava izmainas starp pétijuma dienam bija lielakas ka ganibu perioda.
Ta petjjuma otraja gada maksimala un minimala tauku satura starpiba bija -
0.96% vienibas. Saja perioda novérojam ari neraksturigi lielas olbaltumvielu
un laktozes satura izmainas starp p&tfjjuma dienam. Minimala un maksimala
olbaltumvielu satura starpiba bija 0.76% vienibas, bet laktozes satura — 1.09%
vienibas (p<0.05).
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nodrosindja pétijuma grupas govju sausnas vajadzibu par 94%, energijas
vajadzibu par 91.% un kopproteina vajadzibu par 92%. Otraja gada izédinatie
baribas Iidzekli praktiski sedza govim nepiecieSamo sausnas un energijas
daudzumu, bet vajadzibu p&c kopproteina nodrosinaja 94% apméera.

Ka norada vairaki autori, piena sastdvs ir govju sabalansétas
€dinasanas un veselibas stavokla raditajs (Rossow, Richardt, 2003; Ositis,
2005). Arzemju autoru darbos ir analiz&ta tauku un olbaltumvielu satura
attieciba (FEQ — Fett — Eiweiss Quotient), kuras normala veértiba ir 1.17
lidz 1.23. Sai attiecibai samazinoties zem 1.17, autori norada, ka baribas
deva ir energijas un proteina parpalikums un rupjas baribas iztrikums.
Savukart ja tauku un olbaltumvielu satura attieciba parsniedz 1.23, varam
runat par proteina iztrikumu, sliktu energijas izmanto$anu, ka ari ar
kokskiedru parbagatu baribu (Gavert et al., 1991; Spohr, Wiesner, 1991;
Rossow, Richardt, 2003). Min&tie autori ar1 norada, ja baribas deva ir
paaugstinats energijas daudzums tad var novérot ari paaugstinatu laktozes
saturu piena. Misu petljuma $adu situaciju noveérojam kitsstaves perioda
pétljuma otraja gada.

2. Piena produktivitates pazimju mainiba

P&tito piena produktivitates pazimju mainibas raksturosanai izvel&jamies
variacijas koeficientu (Cv), kuru noteicam katrai pétijuma grupas govij, lai
noskaidrotu petijuma grupas govju vid€jos variacijas koeficientus (3. tab.).

Noskaidrojam, ka variacijas koeficienta vértibas izslaukumam ganibu
perioda pétijuma abos gados bija lidzigas - 10%.

No ganibu perioda analiz€tajam piena sastava pazimém, tauku saturam,
novérojam augstako varidciju pétfjuma abos gados (8.8 lidz 11.2%).
Olbaltumvielu saturs pétijuma abos gados vari&ja 4.5% robeZzas, bet laktozes
satura mainiba bija zemaka (2.1 1idz 3.9%) no pé&titajam pazimem.

Vairaku arzemju autoru darbos public@ti dati, ka no piena sastava
komponentiem procentuali lielakas 1slaicigas izmainas veérojamas tauku
saturam, jo $1 pazime vairak par citam ir atkariga gan no eksog€niem,
gan endogeniem faktoriem (Rossow et al., 1990; Huths 1995).
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3. tabula / Table 3
Piena produktivitates pazimju variacijas koeficienti ganibu perioda
The variation coefficients of milk productivity traits in pasture period

2001. gads / year 2002. gads / year -
Pazimes / s §
Traits Cv+Sc, | min | max | Cv+Sg, | min | max 'g« 5
25
Izslaukums / 9.8+ 10.0x
Milk yield, ke 0.56 34 | 259 051 4.1 324 -0.2
Tauku saturs / 8.8+ 11.2+ 2.4
Fat content, 0.43 4.0 | 225 1.18 4.2 49.6 Fkk
%
Olbaltumvielu 4.5+ 4.3+
saturs / Protein 0.27 1.8 13.0 0.31 2.0 18.6 0.2
content, %
Laktozes saturs 3.9+ 2.1+ 1.8
/ Lactose 0.12 2.5 7.6 0.29 0.8 17.4 oot
content, %
*#%p < 0.001

Variacijas koeficientu vertibas pétitajam pazimém kitsstaves perioda
noteicam lidzigi ganibu periodam. Kiitsstaves perioda govju piena
produktivitates pazimju variacija abos pétljuma gados bitiski atskiras
(p<0.01; p<0.001; 4. tab.).

legiitie rezultati liecina, ka petito piena produktivitates pazimju
mainiba kiitsstaves perioda bija lidziga ganibu periodam. Izslaukumam un
tauku saturam kiitsstaves perioda pétfjuma pirmaja gada noveérojam
augstakas variacijas koeficienta vertibas (8.7 un 7.8%), bet olbaltumvielu
un laktozes satura mainiba bija zemaka ka tauku saturam.

Peétfjumos péc gada izslaukuma un tauku satura mainiba saglabaja
iepriek$€jo periodu mainibas Itmeni (7.8 un 9.6%), bet olbaltumvielu un
laktozes satura variacijas koeficienta vertibas bija neraksturigi augstas
(9.1 un 8.2%).

Izvertgjot atsevisku govju piena produktivitates pazimju mainibu
petjjuma laika, noskaidrojam, ka ta var bt oti atSkiriga un ievérojami
augstaka, ka pétijuma grupas vid€ja mainiba.
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4. tabula / Table 4
Piena produktivitates pazimju variacijas koeficienti kiitsstaves perioda
Variation coefficients of milk productivity traits in indoor period

2001. gads / year 2002. gads / year -
Pazimes / s §
Traits Cv*+Sc, | min | max | CviSe, min max B 5
< S
25
Izslaukums / 8.7+ 7.8+ 0.9
Milk yield, kg 0.53 311258 0.42 28 223 *k
Tauku saturs /
7.9+ 9.6+ -1.7
Fat content, 045 3.0 | 219 033 5.1 16.6 st
%
Olbaltumvielu
saturs / Protein| > | 26 | 118 | 67 | 178 | 26
0.23 0.21 wok
content, %
Laktozes saturs
/ Lactose 28 |y | gq | B2¢ 7.1 14 | 24
0.19 0.08 ok
content, %

# p < 0.01; *#%p < 0.001

Augstako individualo govju piena produktivitates pazimju mainibu
noverojam ganibu perioda otraja p&tijuma gada, kad govij izslaukuma variacija
bija 32.4%, tauku satura — 49.6%, olbaltumvielu satura - 18.6% un laktozes
satura — 17.4%. Pargjos pétijuma periodos individuali noveértéto govju piena
produktivitates pazimju maksimala variacija bija no 7.6 Iidz 25.9%.

3. Piena produktivitates pazimju mainiba tris dienu
perioda

Visos miisu pétfjuma periodos, pétjumu uzsakSanas diena bija
saimniecibas ikmeéneSa piena parraudzibas diena. Piena produktivitates pazimém
aprekinajam variacijas koeficienta vertibas turpmakajas trijas dienas pec kontroles
dienas, lai noskaidrotu iespgjamo pazimju variaciju 1sa laika perioda (1. att.).

Analizgjot variacijas koeficienta vertibas 1sa laika perioda redzam, ka
piena produktivitates pazimju mainibas tendence saglabajas ar1 1sa laika
perioda, tikai variacijas koeficientu veértibas bija mazakas. Ta pirma petjjuma
gada ganibu perioda izslaukuma un tauku satura variacija tris dienu laika bija
par 3.2%, olbaltumvielu satura par 1.6%, bet laktozes satura par 2.8% mazaka
ka trisdesmit dienu laika. Otraja pétijjuma gada jau pirmajas trijas petijjuma
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dienas izslaukuma un tauku satura mainiba bija statistiski ticami lielaka
ka pirmaja gada (p<0.01).
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5
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Ganibas / Kutsstave / Ganibas / Kitsstave /
Pasture Indoor Pasture Indoor
2001 2002
M Izslaukums / Milk yield, kg Tauku saturs / Fat content, %

0O Olbaltumvielu saturs / Protein content, % B Laktozes saturs / Lactose content, %

* - piena produktivitates pazimju mainiba statistiski ticami atSkiras viena p&tfjuma
perioda abos gados / milk productivity traits variation differ significantly between both years
of the same investigation period (p<0.01).

* - piena produktivitates pazimju mainiba 2002. gada ganibu perioda statistiski ticama
atSkiras no kiitsstaves perioda mainibas / milk productivity traits variation differ
significantly between pasture and indoor periods in year 2002 (p<0.001).

1.att. Piena produktivitates pazimju variacija trijas dienas
Fig. 1. Variation of milk productivity traits in three days

Tomer salidzinot §1 perioda mainibu pirmo tris un trisdesmit dienu
ilga laika redzam, ka izslaukuma variacija 1saka laika perioda bija par 2.2%, bet
tauku satura par 2.5% mazaka. Ganibu perioda ar1 olbaltumvielu un laktozes
satura variacija 1saka laika perioda bija mazaka (par 0.5 un 0.9%).

Kitsstaves perioda salidzinot piena produktivitates pazimju tris dienu
variaciju ar variacijas koeficienta verttbam desmit pétjjuma dienas,
noskaidrojam, ka 2001. gada butiski mazakas variacijas koeficienta vertibas
pirmajas dienas bija visam pétitajam pazimém: izslaukumam par 1.9%, tauku
saturam par 2.2%, olbaltumvielu saturam par 3.0%, un laktozes saturam par
1.1% (p<0.05). Nakosa gada pétijuma pirmajas dienas izslaukuma un tauku
satura variacija bija par 1.4 un 0.6% mazaka, bet olbaltumvielu un laktozes
satura variacija, salidzinot ar So pazimju desmit dienu variaciju, statistiski
ticami lielaka (attiecigi 12.9% un 9.1%; 12.7% un 8.2%; p<0.001). Piena
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produktivitates pazimju mainiba tris dienu laika pirmaja gada ganibu un
kitsstaves petljjuma periodos bija Iidziga. Ar otraja gada izslaukuma un
tauku satura variacija ganibu un kitsstaves perioda ats$kiras nenozimigi,
bet statistiski nozimigu atSkiribu novérojam olbaltumvielu un laktozes
saturam (p<0.001).

Govju piena parraudzibas dienas varja biit jebkuras citas no 30
pétijuma dienam. Ganibu perioda abos pétifjuma gados vargjam noverot
dienas, kad izslauktais piena daudzums un ar ta sastavs krasi mainijas blakus
esoSajas dienas un pétijjuma grupai bija zemakais jeb minimalais izslaukums
§1 perioda laika (2. att.).
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1.-3.diena/day | 17.- 19.diena/ | 1.-3.diena/day | 25.-27.diena/
day day
2001 2002
O Izslaukums / Milk yield, kg Tauku saturs / Fat content, %

O Olbaltumvielu saturs / Protein content, % B Laktozes saturs / Lactose content, %

* - piena produktivitates pazimju mainiba katra p&tijuma gada statistiski ticami atskiras
ganibu perioda pirmajas trijas un minimala izslaukuma dienas / milk productivity traits
variation differ significantly between three days and days wiht minimal milk yield in
the same year (p<0.05).

2. att. Piena produktivitates pazimju variacija ganibu perioda pirmajas trijas un

minimala izslaukuma dienas
Fig. 2. Variation of milk productivity traits in three days and days wiht minimal
milk yield

Pirmaja gada krasa piena izslaukuma mainiba bija vérojama no 17.

Iidz 19. pétijuma dienai. Govju grupas izslaukums dienas laika

samazinajas par 1.3 kg, 1idz ar to vid@jas variacijas koeficientu vertibas

salidzinot ar pirmajam trim pé&tijjuma diendm nozimigi pieauga visam
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pétitajam pazim&m, palielinoties izslaukumam, piena tauku un laktozes
saturam par 2.5%, bet olbaltumvielu saturam un par 0.9%.

Nakosa gada ganibu perioda $adas “kritiskas” dienas bija no 25.
Iidz 27. petjjuma dienai, kad govju grupas vid&jais izslaukums
samazinajas par 1.8 kg, bet vid&jais tauku saturs palielinajas par 0.66%
vientbam. Lidz ar to izslaukuma mainiba salidzinot ar pirmajam p&tijjuma
dienam butiski pieauga (par 2.5%). Ar1 tauku satura mainiba palielinajas
par 1.0% (p<0.05).

Tatad piena produktivitates pazimju mainiba 1sa laika perioda var
bt butiski atskiriga.

4. Piena produktivitates pazimju atkartojamiba

Atkartojamibas koeficients rada cik cieSa ir sakariba starp p&tamo
pazimju atkartotiem mérfjumiem vieniem un tiem paSiem dzivniekiem.
Atkartojamibas koeficienta vértiba ir genétisko un vides faktoru darbibas
summa. Zems atkartojamibas koeficients (r, < 0.5) liecina, ka pazime ir
paklauta lielai vides faktoru ietekmei.

Abos pétjjuma gados atkartojamibas koeficientu noteicam ka
iekSklasu (intraclass) korelacijas koeficientu izmantojot dispersijas analizé
iegiitos vid&jos kvadratus.

legiitie atkartojamibas koeficienti ganibu perioda liecina, ka 2002.
gada pétfjuma laika piena produktivitates pazimes vari€ja vairak, tade]
atkartojamibas koeficientu vértibas bija zemakas ka 2001. gada (3. att.).

Izslaukumam (ry, = 0.84 un 0.73) un olbaltumvielu saturam (ry, = 0.72 un
0.73) abos pétijuma gados ieguvam augstakas atkartojamibas koeficienta vertibas,
bet zemakas — tauku (r,, = 0.50 un 0.32) un laktozes saturam (ry, = 0.59 un 0.52).
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3. att. Piena produktivitates pazimju atkartojamibas koeficienti ganibu perioda
Fig. 3. Repeatability coefficients of milk productivity traits in pasture period
Lidzigi aprékinajam p€tamo piena  produktivitdtes pazimju
atkartojamibas koeficientus ar1 kuitsstaves perioda (4. att.)
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4. att. Piena produktivitates pazimju atkartojamibas koeficienti
kiitsstaves perioda
Fig. 4. Repeatability coefficients of milk productivity traits in indoor period
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Kutsstaves perioda pétljuma pirmaja gada visam pazimém bija
augstakas atkartojamibas koeficientu vertibas, neka pétijuma otraja gada.
Kutsstaves perioda pazimju atkartojamibai noveérojam vasaras periodam lidzigu
tendenci — augstakas vertibas bija izslaukumam (r,, = 0.92 un 0.89). Tauku satura
atkartojamiba (r,, = 0.70 un 0.60) kiitsstaves perioda tapat ka ganibu perioda
bija zemaka ka izslaukumam.

Kiitsstaves perioda pétijuma otraja gada olbaltumvielu un laktozes saturam
iegiiti ievérojami zemaki atkartojamibas koeficienti (r,, = 0.47 un 0.28) ka pargjos
pétijuma periodos.

Augstako atkartojamibas koeficienta vértibu, neatkarigi no pétjjuma
gada un sezonas, novérojam izslaukumam (r,, = 0.73 lidz 0.92), bet zemako
tauku (ry, = 0.32 lidz 0.70) un laktozes saturam (r, = 0.28 Iidz 0.72).
Noskaidrojam, ja piena produktivitates pazimei bija augsta variacija, tad
atkartojamiba bija zemaka. Tatad pazimes ar augstakam atkartojamibas
koeficienta vértibam ir stabilakas, tas mazak ietekmeé vides faktori.

5. Fiziologisko un aré&jas vides faktoru ietekme uz piena
produktivitates pazimém

Daudzu autoru petijjumos noskaidrots, ka govju piena produktivitate
veidojas genétisko, fiziologisko un vides faktoru ietekmé (Calitis, 1977;
Strautmanis, 1984; Huth, 1995 u.c.). Min&to faktoru ietekmes pé&tiSanai
izmanto linearos modelus, ar kuru palidzibu iesp&jams noteikt katra petita
faktora ietekmi dzivnieka kop@ja ciltsvértiba (Hendersons, 1963;
Wilmink, 1987; Paura, 1999; u.c.).

Fiziologisko un argjas vides faktoru ietekmes noskaidroSanai uz piena
produktivitates pazimju mainibu ganibu perioda izveidojam linearo modeli,
kura ka fiksetos faktorus iek]avam govju vecumu (laktacijas), laktacijas fazi,
govju izslaukuma limeni, mekléSanos, ka arT ganibu aploku izmanto$anas
ilgumu (dienads), piebaro$anai izmantotos baribas Iidzeklus un gaisa
temperatliras un relativa gaisa mitruma mijiedarbibu (5. tab.).

Izslaukums, olbaltumvielu un laktozes saturs dazadu laktaciju
govim ganibu perioda p@tijjuma abos gados statistiski ticami atSkiras
(p<0.01; p<0.001), bet tauku saturs dazadu laktaciju govim nebija
batiski atskirigs.

Petljuma grupas govis bija laktacijas dazadas fazes ar atSkirigu
izslaukuma ITmeni, kas statistiski ticami ietekm&ja pétito pazimju vertibas.
Ar1 iepriek§ minéto triju faktoru mijiedarbiba visu analiz&to pazimju vertibas
butiski atSkiras. Piena produktivitates pazimju statistiski ticamas atskiribas
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noveérojam ari starp govim, kuras pétijuma laika mekl€jas un tika s€klotas un
griisnam vai negrisnam govim (p<0.05; p<0.01; p<0.001).

5. tabula / Table 5
Faktoru ietekme uz piena produktivitates pazimju mainibu ganibu perioda
The influence of researched factors on variance of milk productivity traits in
pasture period

32 1 eS |E_ «| £E
S | 53 | 3E |zzez| %5
Faktori / Factors > Z 2 - ERE = 5| g o
2 k=N 2 8 S 8L E| N E
=} 7 = =2 o Q = =
5 =3 | E& |5 °l €8
© - — =
p — vertiba / value
Laktacija / Lactation 2001. ok n. s. Hokeok HokE
2002. ok n. s. Hkk wok
Laktacijas faze / 2001. ok ok ok oo
Lactation phase 2002. Hkok Hekok Hek P
Izslaukuma grupa / 2001. Hekesk sokok ok ok oo
Milk yield group 2002. ekt Hkok Hkok o
L*LF*IG/ 2001. ok P ok ok
L*LP*MYG 2002. ek seskok Seskok ek
Meklesanas / Heating | 2001. * * ok stk
time 2002. ok * ook *
Ganibas / Pasture 2001. n. s. n. s. n. s. ok
2002. ok n. s. * n. s.
PiebaroSana / To 2001. otk ok Hokok ok
fodder 2002. * HkE HkE n.s.
GT,°C * GRM, % / 2001. *% ok ok oo
T *H 2002. sk sk sk sk
R2 2001. 0.740 0.596 0.695 0.702
2002. 0.646 0.546 0.641 0.635

*p < 0.05; ** p <0.01; *** p <0.001; n. s. - p>0.05.
GT - gaisa temperatiira, °C; GRM - gaisa relativais mitrums, %;
T — Air temperature, °C; H — Air humidity, %

Nozimigs argjas vides faktors, kas bitiski ietekm& govju piena
produktivitati ir &dinaSana. Noskaidrojam, ka ganibu aploku izmantoSanas
ilguma ietekm@ pirmaja petijuma gada bitiski izmainijas tikai laktozes saturs
piena, bet otraja gada izslaukums un olbaltumvielu saturs (p<0.05).
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P&c ganibam govis piebaroja ar dazadiem baribas Iidzekliem un atkariba
no izslaukuma tas sane@ma ar spekbaribu. Govju piebaroSanas un spekbaribas
izédinasanas ietekmi wuz pétitajam pazimém aplikojam mijiedarbiba.
Noskaidrojam, ka St faktora ietekmé biitiski izmainijas visas piena produktivitates
pazimes (p<0.001; p<0.01; p<0.05), iznemot laktozes saturu otraja p&tfjuma gada.
Gaisa temperatiiras un relativa gaisa mitruma izmainas pétfjuma laika butiski
ietekmeja visas pétitas pazimes (p<0.05; p<0.01; p<0.001).

Izvéleta lineara modela precizitati raksturo determinacijas koeficients (R?).
Modelr ieklautie faktori precizi raksturoja piena produktivitates pazimju vertibu
izmainas pétfjuma laika bija no 0.596 Iidz 0.740 pirmaja un no 0.546 Iidz 0.646
otraja petijumu gada. Lidz ar to fiziologisko un vides faktoru ietekmes p&tisanai
uz piena produktivitates pazimém izveidojam sekojosu modeli:
y=p+a;+L,+LF, +1G, +LFG,+SE, +G,+PS ,+TM , +e

ijklmnopr

Kur, Yijmnopr -1-ta dzivnieka jkImnopr pazimes fenotipiska vértiba;

n - generalkopas vidgja vertiba;
o; - randomais dzivnieka genétiskais efekts i=1-74 uni=1 - 66);
€ijkimnopr - atlikuma ietekmes faktori;

Fiksgto faktoru raksturojums dots 1. tabula.

Analizgjot faktorus, kuri ietekmé piena produktivitates pazimju izmainas
kutsstaves perioda, noskaidrojam, ka fiziologisko faktoru ietekme uz pétito
pazimju izmainam bija Iidziga ganibu perioda novérotai. Kiitsstaves perioda
petijuma desmit dienas vides faktori krasi nemainijas, tade] vides faktorus
analizg€jam mijiedarbiba, apzimgjot tos modeli ka ,,pétijuma diena”. Kiitsstaves
periodam izveidotais modelis pétito pazimju izmainas abos pétfjuma gados
raksturoja ar augstu precizitati (R*= 0.603 lidz R’= 0.872).

6. Faktoru ietekme uz piena produktivitates
pazimju variaciju
Analiz&jot piena produktivitates pazimju mainibu noskaidrojam, ka

pétito pazimju variacijas koeficientu vertibas dazadu laktaciju govim ganibu
perioda pétijuma abos gados statistiski ticami atskiras (p<0.05; 5. att.).
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* - piena produktivitates pazimju variacija pirmas laktacijas govim ir biitiski mazaka ka vecako
laktaciju govim abos péffjuma gados / milk productivity traits variation for first lactation cows is
significantly lower than for older lactation cows in both years of research (p<0.05).
5. att. Piena produktivitates pazimju variacijas koeficientu vértibas
dazadu laktaciju govim
Fig. 5. Milk productivity traits variation coefficient values for
different lactation cows

Izslaukta piena daudzums ganibu perioda pétfjuma abos gados pirmas
laktacijas govim bija stabilaks ka vecako laktaciju govim. Par to liecina
butiski zemakas variacijas koeficienta vértibas (8.9 un 8.5%; p<0.05). Miisu
petjjuma rezultati saskan ar citu zinatnieku viedokli, ka pirmas laktacijas
govim ir stabilaka laktacija ar noturigaku izslaukumu visa laktacijas laika
(Cjuksa, 1993; Huth, 1995).

Analiz&jot dazadu laktaciju govju piena sastavu redzam, ka pirmas
laktacijas govim tauku, olbaltumvielu un laktozes satura mainiba abos
pétijuma gados bija nozimigi zemaka ka vecako laktaciju govim (p<0.05).

Pettjuma laika govis bija laktacijas dazadas fazés. Noskaidrojam, ka
govim laktacijas dazadas fazes, piena produktivitates pazimju mainiba ir
batiski atskiriga (6. att.).

23



S
2 1461 4.7%
§ 12 TF 10.2 9.1* 10.9%
S 3 3
é 10 8.7* 3 7.8% ::—8.8
IR 3 1 ] [N
2% ¢ a5 W49 |nEs e |nEd40
.;2) g 4 4.5% |: 2.6%* |: 1.8% |: 1.7
= 5 ! 1] ! 1 ! 1
é > 2 " " %:.

| 1 1
g
2 n=715 n=848 =660 =480
Gl
> 1 2 3 1 2 3
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Laktacijas faze / Lactation phase
M Izslaukums / Milk yield, kg Tauku saturs / Fat content, %

O Olbaltumvielu saturs / Protein content, % B Laktozes saturs / Lactose content, %

* - piena produktivitates pazimju variacija govim laktacijas 2. fazg ir biitiski zemaka
ka 1. un 3. faze / milk productivity traits variation for cows in second phase of lactation
is significantly lower than for cows in first and third phases of lactation (p<0.05).
6. att. Piena produktivitates pazimju variacijas koeficientu vértibas govim
laktacijas dazadas fazes
Fig. 6. Milk productivity traits variation coefficient values for cows in different
phases of lactation

P&c govs atneSanas pirmas ned€las beigas sakas negativas energetiskas
bilances periods, kad piena veidoSanas notiek straujak neka ir govju baribas
sausnas uznpemsanas sp&jas, 11dz ar to netiek nodrosinata govju vajadziba péc
energijas (Ingvartsen, Andersen, 2000; Rossow, Richardt, 2003; Ositis,
2005). Laktacijas dinamikas pétfjumos noskaidrots, ka piena daudzums un
sastavs laktacijas laika mainas. Vacu zinatnieks Huths (Huth, 1995)
konstatgjis, ka laktacijas sakuma (1. — 4. laktacijas ned&la) un laktacijas
beigas (39. — 42. laktacijas ned€la) vérojama lielaka izslaukuma un tauku
satura mainiba. P&c autora pétijumiem stabilakais ir laktacijas vidus periods
(19. — 22. laktacijas ned¢la).

Miisu pétijuma rezultati saskan ar mingta autora datiem. Visu p&tito
piena produktivitates pazimju variacija govim laktacijas otraja faze
petljuma abos gados bija bitiski zemaka, ka govim laktacijas pirmaja un
treSaja faze (p<0.05).

Augstproduktivam govim laktacija norit atSkirigi no mazak razigu
govju laktacijas (7. att.).
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*_ jzslaukuma variacija 3. izslaukuma grupas (>20.0 kg) govim ir biitiski mazaka ka
1. (<15 kg) un 2. (15 - 19.99 kg) izslaukuma grupas govim / milk yield variation for
cows of third productivity level is significantly lower than for cows of first and second
productivity level (p<0.05).
7. att. Piena produktivitates pazimju variacijas koeficientu veértibas dazadu
diennakts izslaukuma grupu govim
Fig. 7. Milk productivity traits variation coefficient values for cows in different
twenty-four hour milk yield groups

Govim ar augstaku produktivitati negativas energétiskas bilances
periods ir garaks, tas ilgst lidz pat trim meéneSiem. Mazak raZigam —
apméram divus méneSus (Rossow, Richardt, 2003; Ositis, 2005). Pirmajas
nedélas pec atneSanas starp dazadas produktivitates govim novéro lielu
variaciju (30 - 40%) sausnas uznemsanas sp&ja. Velakaja laktacijas laika §1
variacija ir tikai 6 - 10% (Drackey, 1999). Literatira minéts, ka vidgja
diennakts izslaukuma mainiba absoliitos skaitlos bis lielaka, jo lielaks izslaukums,
bet relativas izmainas izslaukumam pieaugot samazinas (Huths, 1995).

Ganibu perioda pétijuma laika noskaidrojam, ka govim ar augstaku
izslaukuma limeni (3. izslaukuma grupa) abos gados bija butiski zemaka
izslaukuma mainiba ka pargjam govim (6.9 un 9.1%; p<0.05).

Piena sastava pazimju varidcija dazada izslaukuma ITmena govim
ganibu perioda bija atSkiriga. Abos gados tauku un olbaltumvielu saturam
augstakas variacijas koeficienta vertibas (9.7 un 15.5%; 5.5 un 5.0%)
noveérojam govim ar augstako izslaukuma Iimeni. Laktozes satura mainiba
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dazada izslaukuma ltmena govim bija no 1.7 Iidz 4.3%, un atbilda arzemju
autoru péfjumiem, ka laktozes saturs atkartotas kontroleés izmainas vismazak
salidzinot ar pargjiem piena sastava komponentiem (Syrstad, 1977; Rook et al.,
1992; Wendt et al., 1994).

Piena produktivitates pazimju mainibu p&tfjuma laika radija arT govju
mekl€Sanas un séklosana (8. att.).

o
o}
£ 13.0 13.4%
5 10.0 9.8* 1017 10.6%F7
£
"g 10.2* 7.8% -
8 & 3 1 T:- 1 : : 1]
2] -3 1 1 1 1]
E g 46t pEAGI" |nEsge InEdae b s.0¢
2 g Ay NEEdy A s
8 > ! 1 1 | 1 , , f
1 1 1 1]

F ¥ f f |
g
g n=1465 n=476 n=270 n=900 n=728 n=360
>

1 2 3 1 2 3
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Fiziologiskais stavoklis / Phy siological status

0l Izslaukums / Milk yield, kg Tauku saturs / Fat content, %
O Olbaltumvielu saturs / Protein content, % B Laktozes saturs / Lactose content, %
*- piena produktivitates pazimju variacija pétijuma laika seklotam (3.) govim ir bitiski lielaka
neka griisnam (1.) un negriisnam (2.) govim / milk productivity traits variation during
research is significantly higher for inseminated cows than for pregnant and
non- pregnant COws.
8. att. Piena produktivitates pazimju variacijas koeficientu vertibas
griisnam, negriisnam un pétijuma laika seklotam govim
Fig. 8. Milk productivity traits variation coefficient values for pregnant and
not pregnant cows that were inseminated

Apkopojot misu pétfjuma rezultatus noskaidrojam, ka govim, kuras
ganibu perioda pétfjuma laika meklgjas un tika s€klotas bija augstakas
variacijas koeficienta vertibas visam pétitajam piena produktivitates pazimém,
salidzinot ar griisno un negriisno govju variacijas koeficientu vertibam.

Ar1 zinatnieki Jonins un Miculis (1999) izpétijusi, ka mekleéSanas laika
piena izslaukums samazinas lidz pat 25%, bet ne visam govim vienadi.
Visbiezak samazinats izslaukums ir govim ar spécigi izteiktam ar&jam
mekléSanas pazimém. Vacu zinatnieks Huths (Huth, 1995) secina, ka govim
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mekléSanas laika samazinas ne tikai izslaukums, bet minimala izslaukuma
diena, kas biezak ir s€kloSanas diena, pazeminats ir arT tauku saturs.

Kdtsstaves perioda, analiz€jot piena produktivitates pazimju mainibu
atseviskas fiziologisko faktoru gradaciju klases, noskaidrojam, ka pétito pazimju
variacija bija Iidziga ganibu perioda noverotajai.

Ganibu perioda noskaidrojot pétito vides faktoru (ganibas, piebaroSana
un spekbaribas izédinaSana, ka ar gaisa temperatiira un relativais gaisa mitrums)
katras gradaciju klases ietekmi uz piena produktivitates pazimju izmainam,
parliecinajamies, ka vides faktori jaanalizé mijiedarbiba, ka konkrétas dienas
ietekme, jo pétfjumam notiekot saimnieciskas darbibas apstaklos, argjas vides
apstakli dienu no dienas mainijas.

Ka pieradijusi daudzi autori govju piena produktivitate ir atkariga no
daudziem faktoriem, tomér ka galvenie faktori tiek min&ti govju sabalanséta
edinasana, un labturiba, kas ietekm& govju veselibu un atrazoSanas spg&jas
(Herz et al., 1979; Fischer, 1989; Radke, Schulz, 2001; Ositis 2005). Vacu
zinatnieks Huths, (Huth, 1995) eksperimentos pieradijis, ka izslaukuma
izmainas govim var noveérot nakosaja diena p&c baribas trikuma.

Analizgjot vides faktoru ietekmi uzmanibu pievérsam dienam, kad
govju grupas diennakts vid€jais izslaukums butiski samazinajas. Pirmaja
pétijjuma gada ta bija 18., bet otraja gada 26. pétijuma diena (2. tabula).

Pirmaja pétijuma gada minimala izslaukuma diena govis ganijas jaunas
ganibas un govju piebaroSanai izmantoja smalcinatu mistru, tomér nebija
spekbaribas. Divas dienas pirms minimala izslaukuma dienas govis péc ganibam
piebaroja ar sienu un dienu pirms minimala izslaukuma tas nesaneéma spekbaribu.
Tade] govim nepiecieSsamais sausnas daudzums tika nodroSinats par 80%, energijas
par 72.7% un kopproteina daudzums par 75%. Sajas dienas kopproteina daudzums
baribas devas sausna bija tikai 12.3% un baribas energgtiska vertiba - 5.74 MJ NEL
kg sausnas. ArT maksimala gaisa temperatiira bija augsta - 26.5 °C, relativais
gaisa mitrums no 70 — 79.

Nako$a gada minimala izslaukuma diena (26.) govis ganijas jaunas
ganibas, péc ganibam tas piebaroja ar sienu un paSraZoto spékbaribu.
Ieprieksgja diena govis ganibu aploka ganijas otro dienu péc kartas,
piebaroSanai tika izmantots skabsiens un paSrazota spekbariba, kas satur€ja rapSa
spraukumus. Izslaukuma izmaigas varam skaidrot ar nepilnigi sabalans€to
édinasanu, jo piebarojot govis ar sienu to baribas devas sausna saturgja 12.8 %
kopprotetna un 6.03 MJ NEL. Baribas deva nodro$inaja 95% no diennakts
sausnas, 90% no NEL un 90 % no kopproteina vajadzibas. Maksimala gaisa
temperatiira sasniedza 28.4 °C un gaisa mitrums bija zemaks par 60%.

Otraja petjjuma gada minimala izslaukuma diena izmainijas ar1 piena
tauku saturs, tas bija bitiski augstaks (p<0.05), ka blakus esoSajas dienas.
Govis piebarojot ar sienu baribas deva palielindjas kokskiedras daudzums,
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kas nodrosinaja labvéligus fermentacijas procesus spurekli. Tade] pieauga
etikskabes proporcija gaistoSo taukskabju attiecibas, kas labveligi ietekméja
piena tauku sintézi (Rossow, Richardt, 2003; Ositis, 2005).

7. Faktiskas un parraudziba aprekinatas piena
produktivitates analize

Veicot selekcijas darbu un aprékinot govju ciltsvértibu, biitu svarigi
precizi aprekinat razibas indeksu. ST indeksa aprékinaSanai izmanto
izslaukuma, tauku un olbaltumvielu daudzumu, tadg] lai sasniegtu rezultatus
ar augstu ticamibas pakapi, viens no priekSnoteikumiem ir preciza
produktivitates datu uzskaite.

Novertgjot izslaukumu un analiz&jot piena sastavu katru dienu ganibu
perioda, noskaidrojam, ka govju faktiska piena produktivitate atSkiras no
parraudziba aprékinatas.

Pirmaja pétijjuma gada starp divam parraudzibas kontrolém katru
dienu noteiktais vid&jais izslaukums pétijuma grupai par 0.3 kg parsniedza
parraudziba aprekinato vidgjo izslaukumu (16.7 un 16.4 kg; p<0.05). Tauku
saturam pétfjuma pirmaja gada nebija bitiskas atSkiribas starp katru dienu
noteikto jeb faktisko un parraudziba aprékinato vid&jo vertibu (4.21 un
4.22%). Statistiski nozimigi augstaku vid&jo olbaltumvielu un laktozes
saturu ieguvam, salidzinot p&tijjuma laika faktiski noteiktas vidéjas vertibas
(3.32 un 4.94%) ar parraudziba aprékinatajam (3.27 un 4.89%; p<0.01).

P&tfjuma otraja gada faktiskais govju izslaukums (17.5 kg) nenozimigi
ats$kiras no parraudziba aprekinata (17.7 kg), bet faktiskais tauku (4.18%) un
olbaltumvielu saturs (3.28%) pétijuma grupas govim bija butiski lielaks ka
parraudziba aprékinatais (4.09 un 3.17%; p<0.001).

Lai analiz€tu katras peétijuma grupas govs faktiskd un parraudziba
aprekinata izslaukuma starpibas un variacijas koeficienta vertibas sakaribu,
izvélgjos 2002. gada ganibu periodu, jo $aja perioda atseviskam govim
noveérojam augstakas variacijas koeficientu vértibas gan izslaukumam, gan
tauku saturam (9. att.).

Govij ar lielako izslaukuma variaciju petfjuma laika (Cv = 32.5%) bija
arT lielaka starpiba starp faktiski iegiito piena daudzumu pétfjuma dienas un
aprekinato izslaukumu starp divam kontroles reiz€ém (-95.6 kg). Ar1 nakosa
lielaka izslaukuma starpiba -80.5 kg bija govij ar augstu izslaukuma mainibu visa
petfjuma perioda (Cv =21.1%).
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Otraja pétjjuma gada noveérojam, ka pusei no pétljuma grupas govim
faktiska un parraudziba aprékinata izslaukuma starpiba bija +25 kg un vairak.
Lielakai dalai So govju arT izslaukuma variacija parsniedza 10%.

Izslaukuma starpiba / Difference
of milk yield, kg
Variacijas koeficients / Coefficient
of variation, %

1 6 11 16 21 26 31 36 41 46 51 56 61

Govis / Cow

Ky —o— %

9. att. Faktiska un parraudziba aprékinata izslaukuma starpiba un variacijas
koeficienti, 2002. gada ganibu perioda
Fig. 9. Difference and variation coefficients of actual and calculated milk yield in
pasture period of 2002

Pétijuma laika tauku saturs bija pazime ar augstako mainibu, tadg]
katrai govij noskaidrojam faktisko un parraudziba aprékinato tauku
satura (10. att.).

Otraja petjjuma gada treSdalai no pétljuma grupas govim faktiska un
parraudziba aprékinata tauku satura starpiba parsniedza 0.25% vienibas.
Lielaka tauku satura starpiba bija 1.13% vienibas. Sai govij tauku satura
variacija bija 15.6%. Otra lielaka tauku satura starpiba ar1 parsniedza 1.0%
vienibu, §Is pazimes variacija pétjjuma laika bija 16.2%. Jau pieminé&tajai
govij ar augstako izslaukuma starpibu ari starpiba starp faktisko un
parraudziba aprékinato tauku saturu bija ievérojama (0.79% vienibas), bet
tauku satura variacija - 59.6%, bija augstaka starp visam pétfjuma grupas
govim. Otraja pétfjuma gada vél vairakam govim ar lielam faktiskd un
parraudziba aprekinata tauku satura starpibam (no + 0.50 1idz 0.90% vienibam),
noverojam arT augstas variacijas koeficienta vertibas (no 15.0 1idz 44.7%).
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10. att. Faktiska un parraudziba aprékinata tauku satura starpiba un variacijas
koeficienti, 2002. gada ganibu perioda
Fig. 10. Difference and variation coefficients of actual and calculated fat content
in pasture period of 2002

Analizgjot katras govs faktisko un parraudziba aprékinato
olbaltumvielu un laktozes satura starpibu, noskaidrojam, ka to maksimala
amplitiida bija ievérojami Sauraka diapazona (+0.29 un +0.22% vienibas).

Varam secinat, ka starp faktisko un parraudziba aprékinato izslaukuma
un tauku satura starpibu un So pazimju variacijas koeficienta vértibu varam
noveérot zinamu tendenci, tas ir govim ar lielaku starpibu, novérojam ari
augstu So pazimju variaciju. Veicot pavisam vienkarSu aprékinu varam
redzet, ja faktiskais izslaukums parsniedz parraudziba aprékinato izslaukumu
par 50 kg, tad vienas laktacijas laika govij faktiskais izslaukums ir par
apméram 300 - 500 kg lielaks, ka izslaukums, kuru aprékina parraudziba.
Turpreti, ja faktiskais izslaukums ir mazaks ka aprekinatais, tad kopgjais
parraudziba uzraditais izslaukums laktacija bis lielaks, ka faktiski no govs
iegiitais piena daudzums.

Analiz&jot darba rezultatus nonacam pie atzinas, ka govju piena
produktivitates pazimju veértibas dazu dienu laika var batiski mainities un
$o pazimju mainibu ietekm& gan organisma fiziologiskie gan argjas vides
faktori. Ganibu perioda pirmaja petfjjuma diena (kontroles diena) iegiito
izslaukumu, tauku un olbaltumvielu saturu salidzinot ar nakoSo tris dienu
piena produktivitati, ieguvam starpibu, kuru izteicam procentos. legiitie
rezultati liecina, ka piena produktivitates pazimes vari€ja plasa diapazona
(11.-13. att.).
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Izslaukuma starpiba trTs dienu laika p&c kontroles dienas pirmaja
petijjuma gada 41.5% un otraja gada tikai 35.5% govju bija robezas lidz
5.0%, ka ir noteikts parraudzibas noteikumos (MK noteikumi Nr. 577).
Analiz&jot abu gadu rezultatus redzam, ka izslaukuma novirze no
kontroles dienas izslaukuma individuali novért€tdm govim var bt
ievérojami lielaka. Palielinot izslaukuma novirzes robezas 1idz 15%
redzam, ka pirmaja gada 87.2%, bet otraja 83.0% govju ieklautos $adas
novirzes robezas.
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11. att. Izslaukuma starpiba (%) kontroles un tris nakoSajas dienas
Fig. 11. Difference of milk yield between the day of control and next three days

Lidzigi analiz€jam ar1 pétfjuma grupas govju tauku un olbaltumvielu
satura procentualo novirzi no kontroles diena noteikta tauku un olbaltumvielu
satura. Tauku satura pielaujama starpiba ar kontroles diena noteikto tauku saturu
parraudzibas noteikumos bija 3%. Petijumos pieradijas, ka tauku saturs ir piena
produktivitates pazime ar augstako mainibu, tadel kontroles dienas un nakoso tris
dienu laika maksimali pielaujamo tauku satura starpibu individualam govim ari
iesakam noteikt Iidz 15%. Sai ieteiktai tauku satura starpibai pirmaja gada atbilda
84% mno pétfjuma grupas govim, bet otraja gada — 79% govju. Kontroles dienas un
nakoSo tris dienu noteikta olbaltumvielu satura starpiba parraudzibas noteikumos
bija - 2%.
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Tauku satura starpiba / Difference, %

Fig.

Olbaltumvielu satura starpiba / Difference, %

w
<

O
S » S
L L L

WL
S &
L L

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191 201 211 221
Govis / Cow
¢ 2001. o 2002. Esosa prasiba / Existing requirement —<— Ieteikta starpiba / Recommendation

12. att. Tauku satura starpiba (%) kontroles un tris nakoSajas dienas
12. Difference of fat content between the day of control and next three days

25

[
(=]
L

w

S
|

w
L

0
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151 161 171 181 191 201 211 221
Govis / Cow
& 2001. O 2002. —— Esosa prasiba/ Existing requirement —— leteikta starpiba / Recommendation

13. att. Olbaltumvielu satura starpiba (%) kontroles un tris nakosajas dienas

Fig.

13. Difference of protein content between the day of control and next three days

Petfjumi pieradija, ka pat olbaltumvielu saturam tik neliela starpiba

pirmaja gada bija 40%, bet otraja gada tikai 24% govju. Tade] arl
olbaltumvielu satura pielaujamo starpibu individuali novertétam govim

ietei

cam paaugstinat 1iddz 8%. Petijuma grupas govju lielakais vairakums gan

pirmaja, gan otraja pétijuma gada ari atbilda $adai starpibai ( 92.2% un 83%).
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SECINAJUMI

1. Piena produktivitates pazimes ar augstako variacijas koeficienta
vértibu bija izslaukums (Cv = 7.8 1idz 10.0%) un tauku saturs (Cv = 7.9
Iidz 11.2%). Olbaltumvielu saturs vari€ja no 4.3 Iidz 9.1%. Zemako
variaciju ieguvam laktozes saturam (Cv = 2.1% lidz 8.2%).

2. Pirmaja pétjjuma gada visu analiz€to pazimju mainiba tris dienas pé&c
kartgjas kontroles bija biitiski zemaka ka visa pétjjuma laika un nenozimigi
atSkiras starp petjjuma sezonam. Otraja petijuma gada analogu secinajumu
var izdarit par izslaukuma un tauku satura mainibu. Olbaltumvielu un
laktozes satura mainiba kiitsstaves perioda trijas dienas bija butiski augstaka
ka pargjos pétijuma periodos (p<0.001).

3. Individuali novértétam govim noverojam bitiski augstakas variacijas
koeficientu vértibas, ka visai pétfjuma grupai. Maksimala individualo govju
izslaukuma variacija bija 32.4%, tauku satura - 49.6%, olbaltumvielu satura -
18.6% un laktozes satura - 17.4%.

4. Augstaka atkartojamibas koeficienta vertiba piena produktivitates
pazimém, neatkarigi no pétjjuma gada un péetijuma sezonas, iegiita
izslaukumam r,=0.73 Iidz 0.92 un trijos p&tjjuma periodos ar1 olbaltumvielu
saturam r,=0.72 Iidz 0.80. Mazak stabils bija tauku un laktozes saturs,
uzradot zemakos atkartojamibas koeficientus, attiecigi r,=0.32 Iidz 0.70 un
r,=0.28 idz 0.72.

5. Govju piena produktivitates pazimju mainibas raksturoSanai izveidotaja
linearaja modeli ieslégtie fiziologiskie un argjas vides faktori izskaidro 54.6
Iidz 74.0% no ganibu perioda analiz€to pazimju vértibu izmainam.

6. Govju kitsstaves perioda modeli ieklautie fiziologiskie faktori bija
analogi ganibu periodam, bet argjas vides faktorus analiz€jam to mijiedarbiba.
Iegtitais modelis petito pazimju vertibu izmainas izskaidro 60.3 lidz 87.2%
gadijumos.

7. Nozimigi zemakas variacijas koeficienta vertibas visam piena
produktivitates pazimém ieguvam pirmas laktacijas govim. Stabilaka govim
bija otra laktacijas faze, kad piena produktivitates pazimém novérojam
statistiski nozimigi zemako variaciju. Augstaka izslaukuma ITmena govim
bija zemaka izslaukuma, bet augstaka tauku un olbaltumvielu satura
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variacija (p<0.05). Govim, kuras pétfjuma laika mekl&jas un tika s€klotas
noverojam augstakas variacijas koeficienta vertibas visam pétitajam
pazimém.

8. Argjas vides faktoru ietekmé&, ganibu perioda starp pétjjuma dienam
noveérojam statistiski nozimigas izslaukuma svarstibas, bet kiitsstaves perioda
bitiski izmainijas piena tauku, olbaltumvielu un laktozes saturs (p<0.05).

9. Govim, kuram piena produktivitates pazimju variacija bija lielaka par
10%, faktiski ieglitai piena produktivitatei, bija tendence nozimigi atskirties
no parraudziba aprékinatas.

PRIEKSLIKUMI

1. Precizai selekcijas darba veikSanai piena lopkopiba, janem vera piena
produktivitates pazimes batiski ietekmgjosie organisma fiziologiskie un argjas
vides faktori.

2. Izmantojot Latvija tradicionalo govju turgSanas un @&dinasanas
tehnologiju, kontroles dienas un nakoSo tris dienu izslaukuma un tauku
satura iesp€jamo novirzi individuali noveértétam govim noteikt 1idz 15%,
olbaltumvielu saturam 1idz 8%, bet ganampulka vidéjam izslaukumam un
tauku saturam Iidz 10% un olbaltumvielu saturam lidz 5%.

3. Maksimali samazinot vides faktoru ietekmi, bls iesp&ams nodroSinat
stabilu piena ieguvi un augstu piena produktivitati slaucamo govju
ganampulkos.

Zinatniskas publikacijas

P&tfjuma rezultati apkopoti un publicéti 12 zinatniskas publikacijas latvieSu
un anglu valoda, no tam 7 public&tas Latvijas Zinatnes padomes un arvalstu
atzitos zinatniskos izdevumos:

1. Jonkus D. (2004) Daily milk persistency in cows. International

scientific conference proceedings. Research for rural development.
ISBN 9984-596-86-9. Jelgava, pp. 23. - 27.

34



Jonkus D., Paura L., KairiSa D. (2004) Analysis of daily milk
productivity change in dairy cows. Vererinarija ir zootechnika. ISSN
1392-2140. Kaunas, T.27 (49), pp. 60. - 64.

Jonkus D., Paura L., D. KairiSa D. (2004) Latvijas brinas Skirnes
govju tesmena pazimju lineara vert€§juma nozime kvalitativa piena
razoSana. Starptautiska zinatniska konference “Dzivnieki. Veseliba.
Partikas higiéna”. Zinatniskas konferences raksti. ISSN 1407-1754.
Jelgava, 105. - 110. Ipp.

Jonkus D., Paura L., KairiSa D. (2004) Factors affecting the stability
of milk productivity traits of Latvian brown cows. Proceedings of 10
™ Baltic Animal Breeding Conference. ISBN 9985-816-72-2. Tartu,
pp- 18.-23.

Jonkus D., Paura L., KairiSa D. (2003) Analysis of the cow milk
productivity dynamics in different lactation phases. Proceedings of 9
™ Baltic Animal Breeding Conference. Sigulda, pp. 46. - 50.

Paura, L. KairiSa D., Jonkus D. (2002) Repeatability of milk
productivity traits. Vererinarija ir zootechnika. ISSN 1392-2130.
Kaunas, T.19 (41). pp. 90. - 94.

Paura L., KairiSa D., Jonkus D. (2002) Peétjjumi par holesterina
Ii'meni govju piena. Starptautiskas zinatniskas konferences
“Dzivnieki. Veseliba. Partikas higieéna.” Raksti. ISSN 1407-1754.
Jelgava, 212 — 215 Ipp.

Citos zinatniskos izdevumos 5 zinatniskas publikacijas:

1.

Jonkus D., Paura L., KairiSa D.(2004) Vides faktoru ietekme uz govju
piena daudzuma un sastava izmainam vasaras sezona. ISBN 9984-555-
89-6 Agronomijas vestis Nr.6. Jelgava, LLU, 189. - 194. Ipp.

Paura L., Jonkus D., KairiSa D. (2003) Govju piena produktivitates
pazimju variacijas un atkartojamibas analize. ISBN 9984-555-89-5
Agronomijas véstis Nr.5. Jelgava, LLU, 227. - 231. Ipp.

Paura L., Jonkus D., KairiSa D. (2003) Tauku satura un holesterina
Iimena sakaribu pétfjumi. ISBN 9984-555-89-5 Agronomijas véstis
Nr.5.- Jelgava, LLU, 232. - 235. Ipp.

Paura L., KairiSa D., Jonkus D. (2002) Laktacijas fazes ietekme uz
piena sastava izmainam. Agronomijas véstis. Nr.4. — Jelgava, LLU,
107. - 111. Ipp.

Paura L., Kairisa D., Jonkus D. (2001) Analysis of Factors Effects in
Latvian Brown of Different Lactation for Somatic Cell Count.
Proceedings of 7 ™ Baltic Animal Breeding Conferences. ISBN 9985-
882-95-4. Tartu, pp. 76 - 80.

35



TOPICALITY OF THE RESEARCH

Dairy farming in Latvia is one of the key branches of agriculture. Cows
with genetically reasoned high potential milk productivity are necessary for
the production of milk.

Genetic improvement of livestock is determinant factor to obtain such
animals and facilitate establishment and development of highly productive
and economically profitable branch of cow breeding. The efficiency of
breeding depends on accurate recording of cow milk productivity that is one
of the most important tasks of cow recording. It is organized according to
single regulations of the International Committee for Animal Recording
(ICAR), which envisage that in recording for cows individual milk yield is to
be recorded and the composition of milk is to be analyzed. In milk
composition the percentage of milk fat and milk protein must be analyzed.
Every country can choose to analyze also other indices that are considered to
be important in genetic improvement of livestock (ICAR, 2001).

In Latvia, as by January 1, 2006 recording was performed in more than
11785 dairy herds. More than 700 certified persons and 2000 persons having
obtained certificate for carrying out recording in their own herds are engaged
in recording activities. Accuracy in cow milk productivity recording is greatly
due to performance quality of these persons. Regulations of the International
Committee for Animal Recording envisage the over-control of recording
activities to access performance quality of these certified persons. In Latvia
the over-control of recording is carried out by the State Breeding inspector within
three days after the current control. Significant differences in data obtained in
over-control and recording of cows are not permitted.

Success gained in genetic improvement of livestock is defined by
numbers of bred traits and their character as well as by the level of variability
of traits to be bred. The progress of breeding is defined by selected numbers
of features and their character as well as by the variable indications of
selected traits. Targets for breeding set in the program for pedigree breeding
of cows will be reached with accurate recording of cows and when choosing
animals with an appropriate selection index for reproduction.

In different periods of time the cow milk productivity in Latvia and
abroad has been widely investigated (Laivina, 1956; Calitis, 1968;
Strautmanis, 1984; Paura, 1999; Huths, 1995; etc.). However, there is little
research in the variations of cow milk productivity within a short period of
time under conditions of Latvia.

In the research, the main attention is paid to the analysis of the
variations in cow milk productivity traits assessing the influence of
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particular physiological factors of an animal organism and that of
environmental factors.

THE AIM AND TASKS OF THE RESEARCH

The aim of the work — to determine the variation of milk productivity traits
and their affecting factors in the Latvian brown breed cows.

To reach the aim the following tasks were put forward:

. to clarify the milk productivity end productivity traits fluctuations
during pasture and indoor feeding periods;

. to evaluate the variation of the milk productivity traits during pasture
and indoor feeding periods;

. to evaluate the repeatability of the cow milk productivity traits within a
short period of time;

. to determine and evaluate the influence of separate physiological

factors (lactation, lactation phase, daily average milk yield level,
heating time) and environmental factors (feeding, air temperature, air
humidity) on the milk productivity traits;

. to compare actual and recorded calculated milk productivity for
precision assessment in breeding.

NOVELTY OF THE RESEARCH

. The variation of the cow milk productivity traits during grazing and
indoor feeding periods has been stated.

. The repeatability of the cow milk productivity traits within a short
period of time has been stated.

. A linear model for investigation of the variation of the cow milk

productivity traits during grazing and indoor feeding periods where
physiological and environmental factors are included has been
elaborated.

. Research results have been recommended for practical use providing
accurate work of breeding.
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APPROBATION OF THE RESEARCH WORK

Research results of the doctoral thesis have been presented in 10
scientific conferences in Latvia, Lithuania, Estonia and Belgium (page 6).

Results of the research have been reported in 12 scientific publications
in Latvian and English, 7 of them - in issues approved by the Latvian Council
of Science (page 34-35).

MATERIALS AND METHODS

To reach the aim of the research and fulfill the tasks four scientific —
economic experiments were conducted during grazing and indoor feeding
periods.

The site of the research was the training and research farm of the
Latvia University of Agriculture “Vecauce”. The experiments were conducted
for 30 days during pasture period — from 13 July till 11 August, 2001, and for
10 days in the indoor feeding period — from 10 November till 19 November.
They were repeated from 18 July till 16 August and from 23 October till
1 November, 2002. In both experimental years research in indoor keeping of
cows was started after transition period from grazing to indoor period was over.

In the sample group clinically healthy milking cows of different
lactations tended by the same person were included. In the first research year
2211 samples of milk were analyzed during pasture period, but during the
indoor feeding period — 740 samples of milk. When repeating the experiment
after a year — accordingly 1988 and 730 samples of milk were analyzed.

Differences in the average age of the cows included in the research group in
the first and the second research years were insignificant (2.7 and 3.0 lactations).

The research was carried out under conditions of economic activities
ensuring equal keeping and feeding technologies for all the cows included in
the research. Cows were fed on home-produced feed, and concentrated feed
was rationed depending on the productivity of the cows. The cows had free
access to automatic water feeding devices to get fresh water.

During pasture period in both research years the feeding ration for
cows consisted of cultivated pasture grass, green feed and concentrated feed
150 g per every kilogram of milk produced. After the morning milking at
about 6.00 a.m. the cows were brought to pastures where they stayed till the
afternoon milking at 4.00 p.m., taking in 40-60 kg of grass.

During the indoor period in two research years the daily feed rations
for cows remained constant during all ten research days. In the first research
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year the cows received clover—timothy hay 3-4 kg and clover—timothy
haylage 8-10 kg, corn silage 15-20 kg per day as well as home—produced
concentrated feed (250 g per kg of milk) supplemented with a mixture of
mineral substances and vitamins. During the second research year the feed
ration included a mixture of grass hay or grass—alfalfa mixed hay 3-4 kg,
clover—timothy haylage 10-12 kg and 15-20 kg of corn silage. The
concentrated feed was fed at the level of the previous year.

The forage fed to cows was sampled once in each research period
and was related to the whole research period. Feed samples were
chemically analyzed at LLU Analytical Laboratory for Agronomy
Research following generally accepted zootechnical methods of analyses.

During research periods the amount of feed required by cows was
defined by dry matter (DM), crude protein (CP), NDF and the amount of NEL
energy value considering the live weight (550 kg) and average productivity
of cows in the research period (Ositis, 1998).

Research was started in pasture period in current cow milk recording
day preparing milk samples and recording the obtained milk yield per cow in
the research group. In milk samples analyzed at Kurzeme Artificial
Insemination Station in Milk-Testing Laboratory the content of fat, protein
and lactose (%) was stated with Milko-Skan 133B in compliance with the
standard ISO 9622: 1999 requirements.

In research period meteorological conditions were recorded using local
meteorological station Hardy Metropole of the Training and Research Farm
“Vecauce” and data obtained from Dobele stationary meteorological station
of the Hydrometeorological Agency were used.

Data mathematical processing was done using the descriptive
statistics. For characterization of the variation of the milk productivity traits
we calculated the standard deviation relation towards the arithmetical mean
value expressed in percent or the variation coefficients (Cv). For comparison
of the variation coefficients the Z test was applied (Jerrold, 1999).

The coefficient of repeatability (r,,) was calculated to find out how
close relation is established between repeated measurements within a short
period of time. During both research years the coefficient of repeatability was
determined as intraclass correlation coefficient (Falconer; Mackay, 1996):

_a%
(e m
where T'w = repeatability coefficient;

olh_. .
= intergroup variance (between cows);
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2
O e group variance (within a cow).
The variance between the cows was calculated using the mean squares
obtained in the analysis of variance:

2 MS?,—MS?. 5

b=
v @)

where MS?p = square sum between cows (intergroup);

MS2e = the error square sum (intragroup);
N = number of research days;
o 2e = MS 2e
The repeatability coefficient was determined for all research periods.

To find out the factors significantly influencing the variations of the
milk productivity traits the General linear model (GLM) was used. The
qualitative factors included in the model and the numbers of their gradation
classes during pasture period are shown in Table 1.

During the indoor feeding period in the GLM model the other
qualitative factors were analogous to those investigated during pasture period
and only number of observations in each gradation class changed. To detect
environmental impact on milk productivity traits variability, they were
analyzed in interaction, and in the model designating them as an research day.

The validity of the factors included in the model was determined
according to the level of significance o = 0.05; 0.01; 0.001. The influence of
the factors is evaluated as significant if p < a. The value of the determination
coefficient (R?) is given that shows by what percentage the chosen model
explains the variation of the investigated trait.

When comparing actual and recorded calculated milk productivity we used
the formulae applied in the methods of calculation of the lactation
productivity to calculate the productivity between two recordings:

IZS, =1 + 1) * (Ky-K) /2,

TAU; =0 * T, + L* T)*(K,-Ky) / 2, A3)
where IZS — the total milk yield in the period with accuracy up to 0.1 kg;
TAU - the total milk fat content in the period with accuracy up to 0.1 kg;
I — the control milk yield with accuracy up to 0.1 kg;
T — the fat content of the control milk yield with accuracy up to 0.01 kg;
K — the control date.
The average content of fat in the intermediate control period is calculated
with the accuracy up to 0.01 kg using the following formula:

TP = 100* TAU, / IZS,, 4

where TP — the average fat content of the intermediate control period.
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The calculation of protein and lactose content is analogous to that of the
amount and content of fat.

The mathematical processing of fat is done using SPSS 11.0 software package
(Backhaus et al., 2000; Arhipova, Balina, 2003).

RESULTS OF THE RESEARCH AND DISCUSSION
1. Analysis of the milk productivity traits

During research, when daily recording milk yield and analyzing the
milk samples we found out the average milk productivity of the research cow
group and days in which minimum and maximum milk productivity was
noted (Table 2).

The daily average milk yield of the cows in 30 days in the first research
year during pasture period was 16.5 kg, but it increased reaching 17.7 kg in the
following year. During pasture period in both research years there were days
when the average daily milk yield of the cows in the research group significantly
decreased (18th and 26" day) or increased (24th and 25" day). In both research
years the difference in maximum and minimum milk yield in pasture period was
1.8 kg (p<0.05).

Also the composition of milk on the research days during pasture
period changed. In the second research year the difference between the
highest content of fat (4.58%) that in researched cows was observed on the
day of the minimal milk yield (26" day)) and the lowest content of fat
(3.78%) observed on the second day was significant (0.80% units). In the first
research year this difference was only 0.49% units.

The average content of protein in milk in both research years in
pasture period differed non-significantly (3.32 and 3.28%), but
statistically credible difference was observed between the daily maximum
and minimum protein content (3.38 and 3.04%) in pasture period in the
second research year.

When analyzing lactose content during pasture period we arrived at a
conclusion that in the first research year the average content of lactose was
higher (4.93%) than in the second research year (4.80%) and significantly
differed between research days (5.12 and 4.70%; p<0.05).

During pasture period in both research years the cows’ basal feed was
cultivated pasture grass. At the first research year grazing cows ate 50 to 60 kg of
grass, but at the second year 40 to 50 kg of grass due to hot and dry weather
conditions which were unfavorable for herbage growth. Animal food means used
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for additional feeding of cows differed in both research years and between research
days as well. In the first research year cows additionally received the following:
green feed cut at a late vegetation phase for 5 days, 2™-cut alfalfa for 13 days, green
mass of vetch mix for 10 days and hay for 2 days. At the first year, 18 research days
cows also received home-produced concentrated feed in the form of barley-oat meal
(150 g per each kilogram of milk).

In the second research year after grazing cows additionally received haylage
for 23 days and hay for 7 days. During all research days cows also received home-
produced concentrated feed composed of 82% barley meal, 13% rapeseed extracted
meal and 5% mineral and vitamin mix.

When summarizing dry matter, crude protein and energy value NEL
amounts fed to cows with animal food means in the first research year, we got
convinced, that in the first research days when cows were additionally fed 2™-cut
alfalfa or green mass of vetch mix and concentrated feed, all these animal food
means almost fully met the cows’ daily requirement for nutrients. Cows with forage
received 15 kg dry matter with 92-94 MJ NEL and 1.98-2.17 kg crude protein.
While the feed ration of cows, which after grazing were additionally fed only hay or
herbage cut at a late vegetation phase, contained 12-14 kg dry matter with 72-84
MIJ NEL and 1.53-1.81 kg crude protein.

Requirement for nutrients in the second year was entirely met
additionally feeding the cows with alfalfa—timothy haylage and concentrated
feed. These days cows received on average 16 kg dry matter, 100 MJ NEL
and 2.25 kg crude protein. In seven research days the feed ration of cows,
which were additionally fed on hay and concentrated feed, provided 15 kg dry
matter, 92 MJ NEL and 1.94 kg crude protein.

The average milk productivity and its variation between research days
were analyzed also during the indoor feeding period (Table 2). The average
day/night milk yield during ten days significantly differed between research years
but did not significantly change during research days. In 2001 the highest
day/night milk yield variation (1.1 kg) was observed between the second and the
fourth research day. In the following year during indoor feeding period the
highest average day/night milk yield difference was 0.9 kg that was observed
between the second and the eighth research day (17.7 to 16.8 kg).

During the indoor feeding period in the first research year the content
of milk fat, protein and lactose was significantly higher compare to that in the
second year. During the indoor feeding period variations in milk composition
were higher between the days of research compare to pasture period. The
greatest difference in the content of milk fat was observed in the second
research year — 0.96% units. In that period we also observed uncharacteristic
high variation in protein and lactose content between research days. The
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minimum and maximum difference in milk protein content was 0.76% units
but that of lactose content 1.09% units (p<0.05).

During indoor feeding period in the first research year food means fed
to cows provided 94% of the dry matter requirement, 91% of the energy
requirement and 92% of the crude protein requirement in cows. In the second
research year food means fed to animals practically covered the dry matter
and energy amount required by cows but the crude protein requirement was
met at the extent of 94.7%.

As pointed out by several authors, the composition of milk is the
indicator of balanced feeding and health in cows (Rossow, Richardt, 2003;
Osittis, 2005). Foreign authors have analyzed the proportion of fat to protein
(FEQ — Fett — Eiweiss Quotient), the normal value of which is 1.17 to 1.23.
The decrease of this proportion below 1.17 as indicated by the authors show
the excess of energy and protein and deficiency of forage in the feed ration. In
its turn, if fat to protein ratio is exceeding 1.23, then we can speak about
protein deficiency, poor energy utilization as well as about feed too high in
crude fiber (Gravert et al., 1991; Spohr, Wiesner, 1991; Rossow, Richardt,
2003). The mentioned authors also indicate that increased amount of energy
in feed ration results in high lactose content in milk. In our research such a
situation was observed in the indoor feeding period in the second research
year.

2. Variation of the milk productivity traits

For the description of the milk productivity traits, variation coefficient
(Cv) has been chosen which was determined for each research cow to find out
the average variation coefficients (Table 3).

It was clarified that the values of the variation coefficient for the milk
yield in pasture period in both years were similar — 10%.

Out of the milk composition traits analysed in pasture period the highest
variation was observed in milk fat content in both research years (8.8 up to 11.2%).
The protein content in both research years varied within the range of 4.5%, but
variation of the lactose content was the lowest (2.1 up to 3.9%) out of the studied traits.

Several foreign authors have reported that out of the milk composition
components the highest short-time variations have been observed for the milk fat
content, as this trait more than others is dependent on exogenic and endogenic factors
(Rossow et al., 1990; Huths 1995).

The values of the variation coefficients for the studied traits in indoor
feeding period were determined in the same way as in pasture period. In

43



indoor feeding period the cow milk productivity traits variation in both
research years significantly differed (p<0.01; p<0.001; Table 4).

The obtained results indicate that variation of the studied milk
productivity traits during indoor feeding period was similar to that in pasture
period. For the milk yield and the milk fat content in indoor feeding period in
the first year we observed the highest values of the variation coefficient (8.7
and 7.8%), but variation of the crude protein and lactose content was lower
than that observed for the milk fat content.

In the experiments after a year variation of the milk yield and milk fat
content retained the variation level of the previous periods (7.8 and 9.6%), but
the values of variation coefficient for the crude protein and lactose content
were non-characteristic high (9.1 and 8.2%).

Evaluating variation of the milk productivity traits in individual cows
during the research we found that it could be very different and considerably
higher than the average variation observed in the research group.

The highest individual variation of the cow milk productivity traits was
observed in pasture period in the second research year when the variation of
the cow milk yield was 32.4%, and that of the milk fat, protein and lactose
content was 49.6%, 18.6% and 17.4%, respectively. At the rest of the
research periods the maximum variation of the individually evaluated cow
milk productivity traits ranged from 7.6% to 25.9%.

3. Variation of the milk productivity traits within a
period of three days

In all the periods of our research the starting day of the research was
the current monthly milk recording control day. For the milk productivity
traits the values of the variation coefficient were calculated in the following
three days after the control day to find out the possible variation of the traits
within a short period of time (Figure 1).

It was found that the tendency of the milk productivity traits variation
remained also in a shorter period of time only the values of the variation
coefficients were lower. Thus in pasture period of the first research year the
milk yield and fat content variation within a period of three days was by 3.2%
lower, and that of the protein and lactose content respectively by 1.6% and
2.8% lower compare to 30 day period. In the second research year already in
the first three research days variation of the milk yield and fat content were
statistically credibly higher than that in the first research year (p<0.01).
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However comparing variation in this period within the first three days
and 30 days we see that the milk yield variation in a shorter period of time
was by 2.2% but that of fat content by 2.5% lower. Also variation of the
protein and lactose content in a shorter period of time was lower by 0.5% and
0.9% respectively.

In indoor feeding period, when comparing the variation of the milk
productivity traits within three days with the values of variation coefficient
within ten research days we clarified that in 2001 significantly lower values
of the variation coefficient in the first research days were noted for all
investigated traits: for milk yield by 1.9%, for milk fat content by 2.2%, for
the protein and lactose content by 3.0% and 1.1%, respectively (p<0.05). In
the first research days of the following year the variation of the milk yield and
fat content was respectively by 1.4% and 0.6% lower but that of protein and
lactose content compare to 10-day variation was statistically credibly higher
(respectively 12.9% and 9.1%; 12.7% and 8.2%; p<0.001). Variation of the
milk productivity traits within three days period was similar in the first year
in pasture and indoor feeding periods. Also in the second year the variation of
the milk yields and the content of fat differed non-significantly in pasture and
indoor feeding periods, but statistically significant difference was observed
for protein and lactose content (p<0.001).

The cow individual milk over-control days could be any of the 30
research days. At both research years, during pasture period there were days
when the obtained yield of milk and its content changed sharply between
proximal days and the cows of the research group produced the lowest or
minimum milk yield during this research period (Figure 2).

During the first research year a sharp variation of the milk yield was
observed from the day 17 to day 19. The milk yield of the cow group
decreased for 1.3 kg during a day and with this the average values of the
variation coefficients compare to the first three research days increased
significantly for all the studied traits, increasing milk yield, milk fat and
lactose content by 2.5%, but protein content by 0.9%.

Such “critical” days in the following year where the days 25 to 27,
when the average milk yield of the cow group decreased by 1.8 kg but the
average fat content increased by 0.66% units. With this, milk yield variation
significantly increased (by 2.5%) compare to the first days of the research.
The variation of the fat content also increased by 1.0% (p<0.05).

So the variation of the milk productivity traits within a short period of
time can be significantly different.
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4. Repeatability of the milk productivity traits

Coefficient of repeatability shows how close is the relationship
between the repeated measurements of the studied traits for the same animals.
The value of the repeatability coefficient is the sum of the genetic and
environmental factors. A low repeatability coefficient (r,<0.5) indicates that
the trait is subjected to great influence of the environmental factors.

In both research years we determined the repeatability coefficient as
the intraclass correlation coefficient using the mean squares was obtained in
the variation analysis (Figure 3).

Coefficients of repeatability obtained in grazing period indicate that during
research year 2002 the milk productivity traits varied more, therefore the values
of the repeatability coefficient were lower than in 2001.

For the milk yield (ry, = 0.84 and 0.73) and the content of protein (r,, = 0.72
and 0.73) in both research years we obtained the highest values of the
repeatability coefficient, but the lowest — for the content of fat (r,, = 0.50 and
0.32) and lactose (r,, = 0.59 and 0.52).

Similarly the repeatability coefficient of the studied milk productivity
traits was calculated for indoor feeding period (Figure 4).

In indoor feeding period in the first research year the values of the
repeatability coefficient for all the traits were higher than in the second research
year. In indoor feeding period we observed the tendency of the repeatability of
the traits similar to that of the summer period — the milk yield had higher values
(ry = 0.92 and 0.89). The repeatability of the content of fat (r, = 0.70 and
0.60) during indoor feeding period as in pasture period was lower than for
the milk yield.

During indoor feeding period in the second research year the
repeatability coefficients for the content of protein and lactose were considerably
lower (ry, = 0.47 and 0.28) than in other research periods.

The highest value of the repeatability coefficient irrespective of the
research year and the season was observed for the milk yield (r,, = 0.73 to
0.92), but the lowest — for the content of fat (r,, = 0.32 to 0.70) and lactose (r,,
= 0.28 to 0.72). It was found out that if the milk productivity trait had high
variation then the repeatability was lower. So the traits having higher values
of the repeatability coefficient are more stable; these traits are less influenced
by environmental factors.
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5. The influence of physiological and environmental
factors on milk productivity traits

Experimental evidence of many other researchers shows that cow milk
productivity is developed under the influence of genetic, physiological and
environmental factors (Calitis, 1977; Strautmanis, 1984; Huth, 1995; et al.). To
study the above mentioned factors, linear models are used with the help of which
determination of the influence of each studied factor on a total value of pedigree is
possible (Hendersons, 1963; Wilmink, 1987; Paura, 1999; et al.).

To study the influence of physiological and environmental factors on
variation of the milk productivity traits during pasture period a linear model was
developed in which the age of cows (in lactations), lactation phase, milk yield level,
time of being in heat, as well as the length of pasture utilization (in days), animal
food means used for supplementary feeding, and interaction of temperature and
relative air humidity were included (Table 5).

The milk yield, the content of protein and lactose for different lactation
cows in pasture period in both research years statistically credibly differed
(p<0.01; p<0.001), but significant differences in milk fat content for different
lactating cows were not observed.

Cows of the research group were in different lactation phases with
different milk yield level which statistically credibly influenced the values
of the investigated traits. Also in the interaction of the above mentioned
three factors the values of all the analyzed traits significantly differed.
Statistically credible variations in the milk productivity traits were observed also
between the cows being in the heat and being inseminated during the research,
and between pregnant and non-pregnant cows (p<0.05; p<0.01; p<0.001).

Feeding is an important environmental factor that significantly
influences milk productivity of cows. We clarified that the length of paddock
utilization in the first research year significantly influenced only lactose
content in milk but in the second research year the yield of milk and protein
content (p<0.05).

After pasturing the cows were supplementary fed with different
animal food means and depending on milk yield they received also
concentrated feed. The influence of supplementary feeding and
concentrated feed on the investigated traits was discussed in interaction. It
was found out that due to the influence of this factor all milk productivity
traits changed significantly (p<0.001; p<0.01; p<0.05), except the content
of lactose in the second research year. Variations in air temperatures and
relative air humidity during research period significantly influenced all
the studied traits (p<0.05; p<0.01; p<0.001).
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Accuracy of the chosen linear model is characterized by the
determination coefficient (R?). Factors included in the model precisely
characterize variations in the values of the milk productivity traits during the
research being 0.596 up to 0.740 in the first research year, and from 0.546 to
0.646 in the second research year. With this, the following model was
developed to investigate the influence of the physiological and environmental
factors on the milk productivity traits:

y=p+a;+L;+LF +I1G, +LFG,+SE, +G,+PS,+TM , +e

ijklmnopr >

Yijkimnopr - 1- phenotypic value of animal jkmnopr trait;

n - average value of the general group;

o; - random animal genetic effect I=1-74 and [ = 1 — 66);
€ijkimnopr - €1jklmnopr — residual influence factors.

The characterization of the fixed factors is given in Table 1.

When analyzing the factors which influence variations in milk
productivity traits during indoor feeding period it was found that the influence
of physiological factors on variations in the studied traits was similar to that
observed in pasture period. During ten research days in indoor feeding period
sharp changes in the environmental factors were not observed, so
environmental factors were analyzed in interaction designating them in the
model as a “research day”. Also the model developed for the indoor feeding
period in both research years characterized the variations of the investigated
traits with high precision (R* = 0.603 to R* = 0.872).

6. The influence of factors on variation of the milk
productivity traits

When analyzing variation of milk productivity traits we found that the
values of the variation coefficients of the studied traits for cows of different
lactations in both research years in pasture period statistically credibly varied
(p<0.05; Figure 5).

The milk yield of the cows of the first lactation in pasture period was
more stable than that of the cows of older lactations. It is indicated by the
significantly lower values of variation coefficient (8.9 and 8.5%; p<0.05). The
results of our research are in agreement with the opinion of other researchers
that first lactating cows have more stable lactation with more stable milk yield
during the whole period of lactation (CjukS$a, 1993; Huth, 1995).

48



Results of milk composition analyses show that variation of milk fat,
protein and lactose content for the first lactation cows in both research years
was significantly lower compare to older lactation cows (p<0.05).

During research cows were in different phases of lactation. We
clarified that milk productivity traits variation in cows in different phases of
lactation was significantly different (Figure 6).

After calving, at the end of the first week the period of negative energy
balance sets in when milk secretion is more rapid than the cows’ ability to ingest
dry matter, and with this, the cows’ requirement for energy is not met (Ingvartsen,
Andersen, 2000; Rossow, Richardt, 2003; Ositis, 2005). Research results of
lactation dynamics indicate that the yield of milk and its composition change
during lactation. Results obtained by the German researcher Huth (Huth, 1995)
confirm the highest variation in milk yield and fat content at the beginning of
lactation (the first and the fourth weeks of lactation) and at the end of
lactation (weeks 39 — 42). According to the research results of the mentioned
author the middle period of lactation is more stable (weeks 19 — 22).

Our research evidence is in agreement with the results of the
mentioned author. The variation of all studied milk productivity traits in the
second phase of lactation in both research years was significantly lower than
for cows in the first and the third phase of lactation (p<0.05).

For highly productive cows lactation is different compared to that of
less productive cows (Figure 7).

The period of the negative energy balance is longer for cows with
higher productivity level and is lasting up to three months. For less
productive cows this period is lasting approximately for two months
(Rossow, Richardt, 2003; Ositis, 2005).

High variation (30—40%) in the dry matter ingestion ability is observed
between cows of different productivity level in the first weeks after calving. In
later lactation period this variation is only 6-10% (Drackey, 1999). Research
findings reported in the literature confirm that the average daily milk yield
variation in absolute figures is higher if the milk yield is higher, but the
relative changes decrease with the milk yield increase (Huth, 1995).

Results of our research show that cows with higher milk yield level
(the third milk yield group) had significantly lower milk yield compare to
other cows ( 6.9 and 9.1; p<0.05).

The variation of the milk composition traits in cows of different milk
yield level in pasture period was different. The highest values of the variation
coefficient for fat and protein content (9.7 to 15.5% and 5.0 to 5.5%) were
observed in cows with the highest milk yield level. Variation in lactose content
from 1.7 to 4.3% was observed in cows with different milk yield level and it
corresponded to the research results obtained by foreign authors that the content
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of lactose in repeated tests differs less compare to other components of milk
composition (Syrstad, 1977; Rook et al., 1992; Wendt et al., 1994).

The variation of the milk productivity traits during research was caused
also by the heating period of cows and insemination (Figure 8).

When summarizing the results of our research we found that the cows
that were in a heating time during pasture period and were inseminated had
the highest values of the variation coefficient for all the studied milk
productivity traits compare to variation coefficient values of pregnant and
non-pregnant COws.

Jonins and Miculis (1999) have also arrived at conclusion that during
the heating time the milk yield decreases up to even 25% but not equally for
all cows. Most often lower milk yield is observed for the cows with strongly
expressed outer heating features. The conclusion reached by the German
researcher Huth (1995) suggests that in the heating period not only the milk
yield decreases, but also in a day when minimum milk yield is recorded and
which is more often the day of insemination, the content of fat is lowered.

During the indoor feeding period when analyzing the variation of the
milk productivity traits due to the influence of physiological factors we can
draw a conclusion that variation of the studied traits was similar to that
observed in pasture period.

In pasture period, finding out the influence of every gradation class of
the studied environmental factors (pastures, supplementary feeding + feeding
of concentrated feed as well as air temperature and relative air humidity) on
the variations of the milk productivity traits, we were convinced that
environmental factors are to be analyzed in interaction as influence of a
definite day, because conducting research under conditions of economic
activities the outer environmental conditions changed day by day.

As confirmed by the results of many researchers, the cow milk
productivity depends on numerous factors. However the main factors
mentioned are as follows: balanced feeding of cows and animal welfare
affecting the health of the animals, and reproduction ability (Herz et al., 1979;
Fischer, 1989; Radke, Schulz, 2001; Ositis 2005). The German researcher
Huth (Huth, 1995) has proved in his experiments that variation in cow milk
yield can be seen in the following day after feed deficiency.

When analyzing environmental factors’ effect, our attention was paid
to days when the average daily milk yield of the group significantly
decreased. In the first research year it was the 18" research day but in the
second year it was the 26" research day (Table 2).

In the first research year in minimum milk yield day cows were grazing
new grassland and received chopped mixture as supplementary feed but did not
receive concentrated feed. Two days prior to minimum milk yield day cows
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after grazing were additionally fed with hay and a day prior to minimum milk
yield did not receive concentrated feed. The dry matter amount required by
cows was supplied by 80%, energy by 72.7% and crude protein by 75%. The
crude protein amount in feed ration dry matter was only12.3% and feed energy
value — 5.74 MJ NEL kg dry matter. Maximum air temperature was high — 26.5
°C, relative air humidity ranged from 70 to 79.

On the minimum milk yield day of the following year (the 26™ day)
the cows were grazing new grassland. After grazing cows were additionally
fed receiving hay and home-produced concentrated feed. In the day before,
cows were grazing paddock day by day for two days. For supplementary
feeding haylage, home-produced concentrated feed and rapeseed extracted
meal were used. Milk yield changes could be explained with incompletely
balanced feeding. When cows were additionally fed with hay, the feed
ration dry matter consisted of 12.8% crude protein and 6.03 MJ NEL. The
feed ration provided daily dry matter requirement by 95%, NEL by 90%
and the crude protein requirement by 90%. Maximum air temperature was
28.4°C; air humidity was below 60%.

In the second research year on the minimal milk yield day there were
observed changes in milk fat content. It was significantly higher (p<0.05)
compare the days before and after. Supplemented with hay the feed ration
was higher in crude fiber which provided favorable fermentation processes in
the rumen resulting in the increased proportion of the acetic acid in the ratio
of volatile fatty acids which had a beneficial effect on milk fat synthesis
(Rossow, Richardt, 2003; Osttis, 2005).

7. Analysis of actual and recorded calculated cow
milk productivity

When doing pedigree stock breeding and computing the cows’
breeding value, precise calculation of the performance index is important.
Milk yield, fat and protein content are employed in the calculation of this
index. Precise performance data record keeping is one of preconditions to
reach results with high validity level.

When daily estimating milk yield and analyzing milk composition in
pasture period, we clarified that actual cow milk productivity differs from the
recorded calculated one.

In the first research year between two recording over-controls the daily
determined average milk yield obtained from investigated cows by 0.3 kg
exceeded the recorded calculated average milk yield (16.7 and 16.4 kg;
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p<0.05). In the first research year there were not observed significant
differences in milk fat content between daily determined or actual and the
recorded calculated average value (4.21 and 4.22%). Statistically significantly
higher average protein and lactose content was obtained when comparing the
actually determined average values (3.32 and 4.94%) to those recorded
calculated ones (3.27 and 4.89% accordingly; p<0.01).

During the second research year the actual cow milk yield (17.5 kg)
statistically insignificantly differed from the recorded calculated one (17.7 kg),
but the content of fat (4.18%) and protein (3.28%) for cows of the research
group was significantly higher than the recorded calculated one (4.09 and
3.17%; p<0.001).

To analyze the correlation of the difference of the actual and recorded
calculated milk yield of each cow of the research group and the values of the
variation coefficient the pasture period of 2001 was chosen, as in this period
values of the variation coefficient for individual cows were higher both for the
milk yield and for the content of fat (Figure 9).

The cow having the highest milk yield variation during research
(32.5%) also had the highest difference between the actually obtained amount
of milk during research days and the calculated milk yield between two
control times (-95.6 kg). Also the following highest milk yield difference —
80.5 kg was observed for a cow having high milk yield variation during the
whole research period (Cv = 21.1%).

In the second research year the observed actual and recorded calculated
difference in the milk yield was + 2.5 kg and more for a half of the research group
cows. For most of these cows also the milk yield variation exceeded 10%.

During research period fat content served as the trait having the highest
variation and therefore the actual and the recorded calculated fat content was
determined for each cow (Figure 10).

In the second research year the actual and the recorded calculated
difference in the fat content exceeded 0.25% units for one third cows of the
research group. The highest difference in the fat content was 1.13% units. For
this cow the fat content variation was 15.6%. The second highest difference in
fat content also exceeded 1% unit, the variation of this trait during research
was 16.2%. For the already mentioned cow with the highest milk yield
difference also the difference between the actual and the recorded calculated
fat content was considerable (0.79% units), but the variation of the fat content
—59.6% was the highest among all cows of the research group. During the
second research year high values of the variation coefficient (from 15.0 to
44.7%) were still observed for several cows with high actual and recorded
calculated differences in milk fat content (from + 0.50 to 0.90% units).
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Analyzing the actual and recorded calculated difference in protein and
lactose content it was found out, that their maximal amplitude was in a range
considerably narrower (+ 0.29 and 0.22% units).

We can draw a conclusion that a definite tendency can be observed
between the actual and the recorded calculated difference in the milk yield
and fat content, and in the value of the variation coefficient of these traits;
that is — for cows with higher difference also a high variation of these traits
was observed. Doing a very simple calculation we can see that if the actual
milk yield is higher than the recorded calculated one by approximately 50 kg
then in a lactation the actual milk yield for a cow is by approximately 300-500
kg higher than that calculated in recording. On the other hand, if the actual milk
yield is lower than the calculated one, then the total recorded calculated milk
yield in lactation would be higher as the amount of milk obtained from the cow
actually.

When analyzing research results we came to the conclusion that the
values of the cow milk productivity traits could significantly vary within
several days as influenced by both physiological and environmental factors.
When comparing the milk yield, fat and protein content obtained in the first
research day (control) of the pasture period with lactation performance in the
following three days we obtained difference which was expressed in percent.
Obtained results indicate that the milk productivity traits varied in a wide
range (Figures 11-13).

The milk yield difference 5% within three days after the control day in
the first research year was observed for 41.5% cows and in the second
research year it was observed only for 35.5% cows as it is established in the
Regulations No. 577 of the Cabinet of Ministers “The Order of Cow
Recording”. Results obtained in two research years show that the milk yield
deviation from the control day milk yield for individual cows could be
significantly higher. Increasing the milk yield deviation up to 15% we see that
in the first research year 87.2% of cows, but in the second year 83.0% of
cows fell into the suggested range of variations.

The permissible difference in the content of fat from that determined on the
control day was 3%. Research results proved that the fat content was the most variable
milk productivity trait, because of that we suggested the maximum permissible
difference in the fat content on the control day and within the following three days for
individual cows within the range of 15%.

In the first research year 84% of cows of the research group
corresponded to the suggested difference of the fat content, but in the
following year — 79% of the research group cows.

The suggested difference of the control day and the over-control content of
protein was even lower — 2%. However, the investigations showed that even for the
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protein content such a small difference in the first research year was observed for
40% cows, but in the following year only for 24% cows. Therefore we suggested
increasing also the permissible difference of the protein content for individual cows
up to 8%. The majority of the research group cows corresponded to such difference
(92.22% and 83%) both in the first and second research years.

CONCLUSIONS

1. The milk productivity traits with the highest value of the variation
coefficient was milk yield (Cv = 7.8 to 10.0%) and the content of fat (Cv =
7.9 to 11.2%) in both years of the research. The variation of the protein
content in the periods of investigation was from 4.3 to 9.1%. The trait with
the lowest variation during the period of investigation was the content of
lactose (Cv = 2.1 to 8.2%).

2. Within three days after the current control in the first research year the
variation of all the analyzed traits was significantly lower than during the
whole time of the research and non-significantly differed between the seasons
of the research. In the second research year analogous conclusion could be
drawn regarding the variation of the milk yield and the fat content. The
variation of protein and lactose in the indoor feeding period was significantly
higher than in other periods of the research (p<0.001).

3. The observation of individually evaluated cows gave significantly higher
values of the variation coefficient than of the whole research group. Maximum
variation of the individual cow milk yield was 32.4%, fat content — 49.6%, protein
content — 18.6%, and lactose content — 17.4%.

4. The highest values of the repeatability coefficient for the milk
productivity traits with respect to research year and research season was
observed for the milk yield r,, = 0.75 to 0.92 and in three research periods also
for the protein content r,, = 0.72 to 0.80. The content of fat and lactose was
less stable showing the lowest coefficient of repeatability, accordingly r,, =
0.32t0 0.70 and r,, = 0.28 to 0.72.

5. For characterization of the variation of milk productivity traits in pasture
period the physiological and environmental factors that were included in the
general linear model precisely corresponded to the data and could explain
54.6 to 74.0% of the variations of the analyzed trait values.
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6. In the cow indoor feeding period the physiological factors that were
included in the model were analogous to those of pasture period, but the
environmental factors were analyzed in their interaction. This model explains
the variations of the values of the studied traits in 60.3 to 87.2% cases.

7. For the cows of the first lactation the values of the variation coefficient
were significantly lower for all milk productivity traits. The second lactation
phase was more stable for the cows when the variation of the milk
productivity traits was statistically significantly lowest. The cows of the
highest milk yield level had the lowest variation in milk yield and the highest
variation in fat and protein content (p<0.05). For cows being in heat and
which were inseminated during research higher values of the variation
coefficient were observed for all the studied traits.

8. Statistically significant fluctuations in milk yield were observed
between days during pasture period under the influence of external
environmental factors, but the amount of milk fat, protein and lactose
significantly varied in the indoor feeding period (p<0.05).

9. Actually obtained milk productivity in cows having milk productivity
traits variation values higher than 10% had a tendency to differ significantly
from the recorded calculated milk productivity.

PROPOSALS

1. To perform a precise breeding work in dairy farming the physiological
and external environmental factors which significantly affect the milk
productivity traits are to be considered.

2. Considering traditional cow keeping and feeding practice in Latvia, for
individually estimated cows to determine the possible deviation in control day
and the following three days milk yield and fat content up to 15% and in
protein content up to 8% but in the herd average milk yield and fat content up
to 10% and in protein content up to 5%.

3. Environmental factors effect reduced to minimum will allow stable milk
output and high milk productivity in dairy herds.
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