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1 Uvod

Chov hovéadzieho dobytka mé stabilné a nezastupitené miesto v sektore ZivociSnej
vyroby av celom polnohospodarstve. Produkcia mlicka, mésa atuku patri medzi
najdolezitejSie uzitkové vlastnosti hospodarskych zvierat, ktoré maju rozhodujacu ulohu pri
zabezpecovani plnohodnotnej vyzivy I'udi. Dosahovanie rentabilnej vyroby mlieka a mésa, sa
vSak v meniacich ekonomickych podmienkach stava stale vaé$im problémom. Naklady
na chov dobytka, podobne ako u ostatnych druhov hospodarskych zvierat, v poslednom
obdobi rast. Naproti tomu ceny zivoéiSnych komodit na svetovych burzach Kklesaju.
Dosiahnutie vyrovnaného vysledku hospodarenia sa stava pre chovatela Coraz naro¢nejsie,
rozhoduje vSak o konkurencieschopnosti chovu na trhu (Dano a kol., 2007). Tieto fakty
ziskavaju na vyzname v chove kombinovanych plemien dobytka o to viac, ze slovenské
strakaté a slovenské pinzgauské plemeno maju geneticky potencial na vysokvalitna produkciu
oboch komodit, a teda na vyssii stupen diverzifikacie rizika v podnikani. NavySe, chov
uvedenych plemien je délezitou sti¢ast'ou chovatel'skej historie Slovenskej republiky, pri¢om
pri slovenskom pinzgauskom plemene je cielom aj jeho udrzatelnost’ (narodny geneticky
zivocisny zdroj od roku 1994).

Cielom kazdého podnikania je dosahovanie zisku. Tato zasada plati i pre agrarny
sektor, teda aj pre chov hovadzieho dobytka (Dano akol, 2007). Efektivnost vyroby
zivocisSnych komodit je vSak ovplyviiovand mnozstvom faktorov, medzi ktoré patri
i uspesnost’ §l'achtenia (Lowman, 1985; Goddard, 1998; Atsbeha a kol., 2012). SPachtenie je
vo vSeobecnosti subor opatreni, posuvajuci ur€iti populdciu zvierat Ziaducim smerom.
V poslednom obdobi su vyznamnymi faktormi ovplyviujuce Slachtenie dobytka legislativne
obmedzenia, poziadavky konzumentov a etické nazory verejnosti (Wolfova, 2006). Celkovy
prinos zvierata sa teda neda vyjadrit’ iba pomocou jedného uZzitkového ukazovatela, musi
sa prihliadat’ na cely komplex vlastnosti a Sl'achtitel'ské ciele, ktoré st pre danu populéciu
typické (Krupa a kol., 2005).

V stcasnom obdobi sa pozaduje, aby boli slovenské kombinované plemena dobytka
porovnatelné so svetovymi plemenami. Existuje predpoklad, Ze zhladiska dalSieho
smerovania sa budi kombinované plemend dobytka na Slovensku nadalej S§lachtit’ ako
otvorené populacie v Uzkej nadvéznosti na populécie pribuznych plemien v susednych statoch
- Nemecko, Rakusko a Svajéiarsko (Bujko, 2009). Ciel'om §lachtitel'ského ciel'a slovenského

strakateho a slovenského pinzgauského dobytka, je preto kazdoroéne zaradovat' do
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testovacicho priparovania vzdy lepSiu generaciu potomkov, a tym dosiahnut geneticky
pokrok (Bujko, 2009). Inak povedané, vybrat také plemenné zvieratd (rodicov), ktorych
potomkovia prinesu za vyrobnych, ekonomickych a spolecenskych podmienok platnych
V Case vyuzivania tychto potomkov, maximalny ekonomicky efekt (Wolfova, 2006).

Z dovodu nutnosti prepojenia ekonomiky a bioldgie a ich nasledného vyuzitia
v §lachteni, je potrebné vyuzivat vhodné bio-ekonomické modely na vypocet ekonomickych
vah hospodarsky vyznamnych ukazovatel'ov (Aby a kol., 2012a). Aj ked’ je mozné pocitat’
ekonomické vahy ukazovatel'ov pre jednotlivé chovy, z hl'adiska Slachtenia a selekcie je
vhodnejsSie sustredit’ sa na celé populacie, nakol’ko aj Slachtitel'sky program a ciele su
koncipované pre celu populdciu urcitého plemena. Pri vypocte ekonomickych véh ide
o proces definicie produkéného systému, urenie Casového obdobia hodnotenia,
charakteristiku miery ekonomického vysledku daného systému, uréenie vztaznej jednotky,
metody vypoctu a testovanie citlivosti ekonomickych vah. Aby bol vypocet ekonomickych
vah Co najpresnejsi, je potrebné syntetizovat’ vsSetky parametre v sledovanej populacii
V urcitom obdobi. To znamend analyzovat' naturdlne a ekonomické podklady chovatel'ov,
udaje o obrate stada a reprodukcii, daje z kontroly Uzitkovosti, uskuto¢nit’ vypocty kfmnych
davok, a to samozrejme pre vSetky kategorie v chove dobytka. Celkovo tak moze ist’ o stovky

Udajov (Krupova, 2009)

Ekonomické vahy umoziiuju stanovit' hospodarsky najvyznamnejSie ukazovatele pre
dand populaciu a na zaklade prepojenia biologickych aekonomickych aspektov chovu
a Sl'achtenia, stanovit' hospodarsky najvyznamnejSie selek¢né kritérid. Nasledne st spolu
S genetickymi parametrami prislusnych znakov syntetizované do selekénych indexov
(Wolfova, 2006). Vyber vlastnosti, v tomto pripade selekénych kritérii, ktoré by mal selekény
index obsahovat, je naviazany na Slachtitel'sky program a chovny ciel' daného plemena.
Kazdy zo znakov selekéného indexu totiz priamo alebo nepriamo prispieva k plneniu
chovného ciel’a, ktorym je rentabilna produkcia (S6lkner a kol., 2000; Baumung a kol., 2001).
Vzhl'adom na zabezpeCenie Co najrentabilnejSej produkcie, by selekéné kritéria mali byt
v meniacich sa ekonomickych podmienkach aktualizované, resp. by mala byt overovana ich

platnost’ (Groen, 1990).



2 Literarny prehlad

2.1 Charakteristika chovu hovadzieho dobytka

2.1.1 Sektor hovadzieho dobytka

Chov hovadzieho dobytka mé stabilné a nezastupitené miesto v sektore Zivocisnej
vyroby a v celom pol'nohospodarstve (Wolfova a kol., 2004). Napriek nespornému vyznamu
chovu hovéidzieho dobytka, pocetné stavy kontinualne klesaju (tabul’ka 1). V obdobi rokov
2009-2015 bol na drovni EU 27 a Slovenskej republiky (SR) zaznamenany mierny pokles
pocetnych stavov dobytka (-2 %), pricom v Ceskej republike (CR) bola situacia relativne

stabilna.

Tabulka 1 Vyvoj poéetnych stavov hovédzieho dobytka v rokoch 2009-2015

Udajv |Oblast’ Rok Priemer
tis. ks +SD?

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Dobytok | EU 27 |90 276 | 87 832 | 87 054 | 87 107 | 87 619 |87 965 | 88 656 | 88 073 + 1 114

spolu
P SR 472 467 436 472 467 474 464 465 + 13

v

CR 135 |1319 1340|1321 | 1332|1373 | 1366 1343 +21

Kravy | EU 27 |36 284 |35695|35243|35225|35390|35416|35758| 35573 +375

SR 204 204 201 202 199 202 201 202+ 2

CR 556 542 557 543 553 566 566 555+ 10

Dojnice | EU 27 |23 871 |23 314 |23 053 |23 19323 475|23400|23470| 23 396 + 259

SR 159 159 154 151 146 146 142 1517

v

CR 384 37 374 367 375 372 369 374 +5

KBTPMP | EU 27 | 12413|12381|12190|12033|11915|12 01612288 | 12176 + 194

SR 45 45 47 o1 54 56 59 51+5

CR 172 167 183 176 178 194 197 181+11

Zdroj: VUEPP (2016),>smerodajna odchylka, "kravy bez trhovej produkcie mlieka
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Po roku 2009 nastala v sektore dobytka vyznamnd zmena. Globalna situacia na
mlieCom trhu bola v dosledku ekonomickej krizy nestabilna. VVysoké ceny mlieka do roku
2008 determinovali zvySujucu sa produkciu, ateda aj postupnu tvorbu jeho prebytkov na
trhoch v rokoch 2009 a 2010. V kombinacii so stabilnym dopytom po mlieku, poklesla poc¢as
prvého kvartalu 2009 cena mlieka. Tento fenomén, oznafeny ako mlie¢na kriza (Doucha
a kol., 2012), sa prejavil aj vo vyvoji pocCetnych stavov dojnic a dojciacich krav. Kym stavy
dojnic od roku 2009 intenzivnejSie klesali, stavy krav bez trhovej produkcie mlieka vzrastli
VSR 031 % avCR o 14 % (tabulka 1). Mnohi farméri totiz rieili uvedend krizu prechodom
z dojeného systému chovu na extenzivny systém chovu krav bez trhovej produkcie mlieka
(Krupovd, 2013).

Ako vyplyva zgrafu 1, v produkcii surového kravského mlieka bol v SR za
poslednych 6 rokov zaznamenany rastuci trend (+2 %). Avsak pre Staty EU 27 bol
v sledovanom obdobi typicky intenzivnejsie sa zvySujuci stav produkcie (+9 %), obdobne ako
v CR (+6 %). Situacia vo vyvoji produkcie sa ¢iastoéne odrazila aj vo vysledkoch selekcie
dojnic v obdobi mlie¢nej krizy. Mnohi farmari v tomto obdobi pristupili k brakovaniu krav,
pricom pozitivna selekcia bola zamerand na najproduktivnejSie dojnice. Na druhej strane je
potrebné spomenut’, Ze celkova spotreba kravského mlieka v SR v uvedenom obdobi mierne

vzréstla (+8 %), na rozdiel od situacie v CR (-6 %).

Graf 1 Produkcia a spotreba surového kravského mlieka a hovadzieho masa v obdobi rokov
2009-2014
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Zdroj: SLOVSTAT (2016), VUEPP (2016), CSU (2015), EUROSTAT (2015)
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Na rozdiel od mlieka, tuzemska produkcia hovadzieho mésa v sledovanom obdobi
markantne poklesla, a to v SR 044 % a v CR o 15 %. Kym v CR bol tento trend kopirovany
aj vyvojom spotreby hovddziecho mésa na obyvatela arok (-16 %), v SR bola spotreba
relativne stabilna (graf 1). Negativom pre slovenskych producentov bol rastici import
hovadzieho mésa (+110 %), ktory uspokojoval dopyt obyvatel'ov po tejto komodite. Uvedeny
fakt indikuje na viditelné oslabenie konkuren¢ného postavenia slovenskych producentov

masa.

2.1.2 Chov a $Pachtenie hoviddzieho dobytka

Hovédzi dobytok je mozné chovat v dvoch zékladnych produkénych systémoch.
Prvym je chov dojnic a druhym je chov krav bez trhovej produkcie mlieka (Brestensky,
2002). Z dovodu volatilnej situdcie na komoditnych trhoch, sa vSak v chovoch stale CastejSie
pristupuje k diverzifikacii produkcie. Princip je, Ze portfolio produkcie je rozsirené takym
spésobom, aby pokles dopytu po komodite jednej, bol kompenzovany dopytom po komodite
druhej, a tym negativne neovplyvnil aj vysledok hospodarenia podniku ako celku. Vyznam
teda nadobldaju plemend s kombinovanou uzitkovostou (t. j. vzhl'adom na historické
pozadie, udrzatel'nost’ a pocetnost’, pre podmienky SR najma slovenské strakaté a slovenske

pinzgauské plemeno), ktoré su vyuzivané v oboch zakladnych produkénych systémoch.

2.1.2.1 Chov dojnic

Ciel'om chovu dojnic je jednostranna Specializacia na vyrobu mlieka alebo kombinécia
vyrobnych zamerani, tzn. dojnice na produkciu mlieka a saméie potomstvo na vykrm
(Brestensky, 2002). Hlavnym cielom §l'achtenia je teda efektivna produkcia mlieka. Tato je
okrem vySky uzitkovosti Coraz viac determinovand optimalnou uroviiou reprodukénych
ukazovatel'ov, produkénou dlhovekostou a dobrym zdravotnym stavom. NavySe, pri
plemenéch s kombinovanou uzitkovostou nadobudaju na vyzname aj parametre masovej
uzitkovosti.

Na zéklade tidajov Plemenarskych sluzieb slovenskej republiky, Statny podnik (PS SR,
2016) a Vyskumného tstavu ekonomiky pol'nohospodarstva a potravinarstva (VUEPP, 2016),
su na Slovensku v systéme dojnic najpocetnejSie zastipené holStajnské (70 667 ks krav

Vv kontrole uzitkovosti), slovenské strakaté (38 167 ks krdv v kontrole uzitkovosti) a slovenské
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pinzgauské plemeno (1652 ks krav v kontrole tzitkovosti). Uvedené plemena su typické
intenzivnou produkciou mlieka (holStajnské) ale aj kombinovanym vyrobnym zameranim

(slovenské strakaté a slovenské pinzgauskeé).

2.1.2.2 Chov krav bez trhovej produkcie mlieka

Cielom chovu krav bez trhovej produkcie mlieka (nedojeny systém) je produkcia
zastavového dobytka (telatd vo veku 6-8 mesiacov) pri hospoddrnom vyuZzivani trvalych
travnych porastov a pri relativne nizkych investi¢nych a pracovnych nakladoch (Golda a kol.,
1995; Taylor a Field, 1995). Pri hladani najvhodnej$icho systému chovu krav bez trhovej
produkcie mlieka, je preto potrebné zohl'adnit’ fakt, ze jedinym produktom tohto vyrobného
systému je odstavené tel’a (Taylor a Field, 1995; Daio a kol., 2001; Krupové a kol., 2014). Je
preto potrebné vytvorit vhodné podmienky pre vysokll oplodnenost’ vSetkych plemennic
v stade, Gspesny priebeh ich tel'nosti, porodu, nizkeho thynu teliat a intenzivneho rastu teliat
bez vyskytu zdravotnych porich. Z hladiska reprodukcie je cielom dosiahnut’ natalitu na
urovni 90 az 95 % (Dano a kol., 2007; Golda a kol., 1995).

V chove mésového dobytka sa pomerne intenzivne vyuZziva hybridizacia (MacNeil
akol., 1994; Krupa a kol., 2008), pricom v SR tvoria réznopodielové krizence takmer 90 %
celkovej populécie zapojenej do kontroly mésovej uzitkovosti (PS SR, 2016). Vplyvom
heter6zneho efektu je touto cestou mozné zvysit efektivnost systému bez d’alSich
dodato¢nych vkladov o 25 az 30 %. Pri tel'atdich F1 generacie sa heterozny efekt prejavuje
VyS§imi prirastkami Zivej hmotnosti a lepSou Zivotaschopnostou teliat. Kravy, krizenky F1
generacie, su plodnejsie, dlhovekejsie, maju lepSiu konverziu krmiva a vplyvom heter6zneho

efektu dosahuju aj vyssiu produkciu mlieka (Taylor a Field, 1995).

Pre zabezpecenie efektivnosti chovu dojéiacich krav je dolezité dodrziavat’ sezonnost’
telenia (Harris, 1970). Tel'atd narodené pocas zimnej sezony telenia lepSie zuzitkuju pastvu
ako relativne lacny zdroj krmiva a maju pri odstave vys$Siu hmotnost’, ¢o dava predpoklady
ich lepsieho spenazenia (Leesburg a kol., 2007; Villalba a kol., 2010). Z hladiska vyuzitia
odstavenych teliat existuju v nedojenom systéme chovu tri zakladné marketingové stratégie
(Wolfova a kol., 2005a; Wolf a kol., 2013):

- predaj odstavenych teliat na export do zahranidia,
- predaj chovnych jalovic inym chovatel'om, ¢i uz domécim ale aj zahrani¢nym

12



- predaj vykrmovych zvierat.

Jednotlivé marketingové stratégie moézu byt kombinované podla miestnych vyrobnych
podmienok, ale najméd podl'a poZiadaviek trhu (Golda a kol., 1995; Wolfova a kol., 2004;
Krupa a kol., 2005).

Na Slovensku su v ¢istokrvnej forme v nedojenom systéme najviac zastipené plemena
Cistokrvné misové plemena charolais (9 970 ks krdv v kontrole uzitkovosti) a limousine
(8191 ks krav v kontrole uzitkovosti). Z hladiska kombinovanych plemien dobytka, je
najzastupenej§im plemenom v chovoch bez trhovej produkcie mlieka slovensky strakaty
dobytok (12 768 ks krav v kontrole uzitkovosti; PS SR, 2016). Tieto plemena st v nedojenom
vyrobnom systéme prevazne situované do horskych a podhorskych oblasti (Weiher, 1994;
Golda a kol., 1995).

2.1.3 Chov a SPachtenie plemien s kombinovanou Gzitkovost’ou

Slovenské strakaté plemeno predstavuje na Slovensku najvacsiu populaciu hoviddzieho
dobytka kombinovaného uzitkového typu. K 3.1.2016 sa v SR chovalo 165 208 ks zvierat
tohto plemena (41 738 ks krav evidovanych v plemennej knihe), pricom do kontroly
wzitkovosti bolo zapojenych 50 935 krav (PS SR, 2016; VUEPP, 2016; ZCHSSD, 2016).
Plemeno pokryva priblizne 25 % celkovej produkcie mlieka a hovadzieho mésa na Slovensku.
Tvori prechod medzi mliekovym a méisovym typom, pricom vzniklo krizenim povodnych
plemien — sivohnedého karpatského a Cerveného dobytka s primesou stepného dobytka, s
bernskym a simentalskym plemenom (ZCHSSD, 2016). Na zaklade Sirokého uplatnenia
plemena v réznych klimatickych podmienkach existuje velmi Siroké spektrum typov
simentalskeho plemena. Okrem dostato¢ne velkej zdkladne, vhodnosti pre takmer vSetky
chovatel'ské podmienky a bezproblémovej adaptécii na zivotné podmienky, vytvara chov
tohto plemena predpoklad hospodarnosti a kvality produkcie mlieka a mésa (Strapak a kol.,
2001).

Dal§im plemenom s kombinovanou tZitkovostou je slovenské pinzgauské plemeno,
ktorého zaciatok chovu na Slovensku sa datuje do 30-tich rokov 19. storo¢ia. Vtedy sa
uskuto¢nili prvé importy zvierat tohto plemena z Raktska na naSe Gzemie, podobne ako aj do
inych oblasti byvalého Uhorska. Primarnou nevyhodou plemena je jeho lokalizovanie do

menej vykonného chovatel'ského prostredia horskych oblasti, ktoré sa prejavuje na nizsej
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urovni produkénych ukazovatel'ov, ¢o vedie k znizovaniu pocetnosti populacie (ZCHPD,
2015). Vysledkom su obmedzenia v selekcii plemennych zvierat a zdroven zvySovanie ich
pribuznosti (Citek a kol., 2006). Preto je pinzgauské plemeno od roku 1994 evidované ako
ohrozeny druh a zaradené medzi genetické zivocisne zdroje (Kasarda a kol., 2007; Kadlecik a
kol., 2008). K 3.1.2014 sa na Slovensku chovalo 9 871 ks zivych zvierat plemena slovenskeé
pinzgauské (VUEPP, 2016). Pocet krav pinzgauského plemena evidovanych v plemennej
knihe bol k 30.9.2013 2 860 ks, pricom 72 % tvorili dojené kravy a zvySnych 28 % kravy
chované v systéme bez trhovej produkcie mlieka. V sucastnosti je do kontroly uzitkovosti
zapojenych 3 131 krav (PS SR, 2016). Pri zohl'adneni sti¢asnej vel'kosti populacie, plemeno
pokryva priblizne 1 % celkovej produkcie mlicka a hovadzieho mésa na Slovensku. Pre
uspesny chov pinzgauského plemena je do budicnosti odporii¢ana potreba uzkej spoluprace

vSetkych chovatel'ov a §lachtitelov bez ohl'adu na hranice $tatov (ZCHPD, 2015).

2.1.3.1 Plemenny Standard a chovny ciel’ kombinovanych plemien dobytka

Slovensky strakaty dobytok sa §l'achti v smere kombinovaného mésovo — mliekového
uzitkového typu s vysokou produkciou mlieka a mdsa (60:40). Hospodarnost' chovu sa
dosahuje schopnostou konzumovat’ vysoké davky objemovych krmiv v spojeni s vysokou
uzitkovost'ou, pravidelnou plodnostou, ranost'ou, dlhovekost'ou a adaptaénymi schopnostami.
Zvlastny doraz je kladeny na pevné, dobre tvarované a l'ahko dojitelné vemeno, korektné,
such¢ koncatiny s pevnymi paznechtami, dobrym osvalenim a primeranym telesnym ramcom.
Pre slovenské strakaté plemeno je typicky stredny az vacsi telesny ramec, harmonicka stavba
tela a vel'mi dobré osvalenie. S ohl'adom na sti¢asnu situdciu, vo velkosti telesného radmca sa
vo vSeobecnosti pozaduje jeho zvédcSenie pre podporu kombinovaného uzitkového typu.
Zékladné sfarbenie tela slovenského strakatého plemena je od Zltostrakatého po
Cervenostrakaté. Hlava, spodok brucha, koncatiny a koniec chvosta su biele. Na hlave su
povolené mensie pigmentované miesta. Mulec je ruZovy a mdze mat malé pigmentované
sivohnedé miesta. Chov strakatého plemena je prave kvoli uvedenym chrakteristikdm

rozsireny v roznych krajinach sveta a v roznych produkénych systémoch (Bujko a kol., 2014).

Chovny ciel’ slovenského pinzgauského plemena je zamerany na vykonnejs$i misovo-
mliekovy uzitkovy typ dobytka vhodny do horskych a vSeobecne extrémnych podmienok
chovu s vys$sou produkciou mlieka a mésa a s vysokym obsahom nutriénych zloZiek v mlieku.

Plemeno sa S§l'achti na stredny az vacsi telesny ramec, s dorazom na fitness (dlhovekost),
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I'ahké pdrody, adaptabilitu a pastevnu schopnost. Pozaduje sa sfarbenie srsti od visiiovo-

Cervenej az po gaStanovo-hnedu farbu s charakteristickym bielym p&som cez chrbat, ktory sa

smerom na panvu rozsiruje a prechddza medzi zadnymi nohami na brucho az k hrudnej kosti,

hlava je pigmentovana bez odznakov, mulec bridlicovo sivy (ZCHPD, 2015). Plemeno sa

Slachti na stredny az vacsi telesny ramec, s dorazom na fitness (dlhovekost’), 'ahké porody,

adaptabilitu a pastevni schopnost. Charakteristika plemenného $tandardu a chovného ciel’a

pre kombinované plemena dobytka je uvedend v tabulke 2.

Tabul’ka 2 Plemenny Standard a chovny ciel’ kombinovanych plemien dobytka

Slovenské strakaté Slovenské pinzgauskeé
Plem. Plem.
Ukazovatel Standard Chovny ciel Standard Chovny ciel
Mliekova uzitkovost’
5500 - 6500
Produkcia mlieka za laktaciu kg
4 200 -4 600 5500-6000 | 3900-4300
- prvostky kg Kg Kg -
6 500 — 7 000
- starSie kravy 5000 kg a viac Kg 4 000 — 5 500 kg -
Obsah bielkovin 3,3-34% najmenej 3,5% | 3,3 % aviac -
Obsah tuku min 3,8 % 38-41% min 3,9 % -
Produkény vek - 4 -5 laktacii 4 - 5 laktécii -
Medziobdobie 380 - 400 dni - 400 dni -
Hmotnost pri prvom pripusteni 450 kg - 400 kg -
Vek pri prvom pripusteni 18 - 20 mesiacov - 19 mesiacov -
Maisova tzitkovost’
1200 -1 300
Prirastok bykov vo vykrme 1000 g a vyssie |1300 g a vyssie - g
Prirastok plemennych jalovic 700 - 800 ¢ - - -
Prirastok plemennych bykov 1100 g a vyssie - 1100 g a viac -
Jato¢na vytaznost’ - nad 60 % - nad 58 %
Podiel masa - nad 70 % - -
Telesné miery a hmotnost’ dospelych zvierat
Vyska v krizoch u krav 137 - 145 cm 140 - 144 cm 130 - 138 cm -
Vyska v krizoch u plem. bykov | 152 - 160 cm 152 - 160 cm - -
Obvod hrudnika u krav 195 200 cm - 190 -193 cm -
Obvod hrudnika u plem. bykov 250 cm - -
550 — 800 650 — 800
Hmotnost krav kg Kg -
1100-1 300
Hmotnost bykov kg 1200 kg -

Zdroj: ZCHSSD (2016), ZCHSPD (2015)

15




V plemennom Standarde a v chovnom cieli plemena mo6zu existovat’ medzi krajinami
rozdiely. Napriklad, na rozdiel od SR, je v CR v oblasti mlickovej uZitkovosti strakatého
plemena stanoveny chovny ciel’ na produkciu mlieka za lakticiu 0 500 kg vyss§i, pricom
ukazovatel' jatocnej vytaznosti je mierne niz§i (na Urovni 58 %) (CESTR, 2015). Pri
pinzgauskom plemene chovanom v rakuskych podmienkach (Fuerst-Waltl, 1999), sa uvadza
vysSia hmotnost’ dospelych krav (600 -750 kg) ako aj bykov (1 000 — 1 200 kg). Dévodom
moze byt orientacia produkéného systému na chov krdv bez trhovej produkcie mlieka

s intenzivnym vykrmom bykov.

2.1.3.2 SPachtitel’ské programy pre plemena s kombinovanou tiZitkovost'ou

Najnovsia schéma §l'achtitel'ského programu (schéma 1; Kasarda a kol., 2007) pre
plemeno slovenské pinzgauské (plemeno s kombinovanou uzitkovost'ou), predpoklada
aktivnu populaciu ¢istokrvnych krav na trovni 1 600 ks, z ktorych 150 krav bude vybranych
na elitné parenie (t.j. v pozicii matky bykov). V kazdom kole selekcie, je z potomstva
vyselektovanych 60 mladych testacnych bykov. Z nich 70 % sliZi na pripuStanie aktivnej
populacie. Dovodom tohto poctu je vysoky podiel prirodzenej plemenitby v $Tachtitel'skom
programe. Preverené byky (30 %, resp. 8 ks) sU vyuzité na umell inseminéciu a z nich 2
najlepsi zaradeni na elitné parenie (otcovia bykov). Intenzita selekcie v takto navrhnutom
Slachtitel'skom programe je relativne nizka, na urovni i=0,35 (ZCHSSD, ZCHSPD

nepublikovné udaje).

Naproti tomu Kadlecik a kol. (2004) v slachtitel'skom programe tohto plemena
predpokladaju aj import masového typu pinzgauského dobytka a kombinovanych Gzitkovych
typov z inych krajin. Takéto zvierata by bolo mozné zaradit’ medzi testatnych bykov, a na
zaklade selekcie podla tzitkovosti a exteriéru by d’alej postupovali v §lachtitel'skej schéme.
Schéma navrhnuta Kadle¢ikom a kol. (2004) navySe obsahuje aj vetvu krizeniek v systéme
mlickovej uzitkovosti, ktoré su priptstané preverenymi bykmi a pri ich plemenitbe je

vyuZzivana umela inseminacia.

16



Schéma 1 Srachtitel'sky program slovenského pinzgauského plemena

Aktivna populacia Matky bykov
1600 150
£
/ Elitné Potomstvo
( Arenie ) =
parenie

‘ Otcovia bykov {
5

-

Zdroj: Kasarda a kol., (2007)

Takto navrhnuty Slachtitel'sky program je postaveny vsSeobecne pre plemeno
s kombinovanou uZzitkovostou. V praxi v8ak funguju systémy chovu mliekového a masoveho
slovenského pinzgauského a slovenského strakatého plemena oddelene, pricom v systéme bez
trhovej produkcie mlieka je zahrnuty aj vykrm dobytka. Samicia ¢ast’ populacie je v chove
bez trhovej produkcie mlieka pripastana bykmi s médsovym produkénym zameranim
a v mliekovych chovoch bykmi s mliekovym, resp. bykmi s kombinovanym produkénym

zameranim.

2.2 Zaklady ekonomiky chovu hovéadzieho dobytka

2.2.1 Kalkulaény vzorec

Vychodiskom ekonomického vyhodnotenia vyrobkovej ekonomiky je kalkulaény
vzorec, v ktorom by mala byt” objektivne vy¢islena vyska nakladov, so zohl'adnenim Specifik
Zivodisnej vyroby (Datio a kol., 2000). Udaje o vyrobkovej ekonomike poskytuju vyznamné
informacie o ekonomickom vysledku chovu, ale predstavuji tiez dolezita Cast’ vstupnych
parametrov potrebnych pre definovanie hospodarsky vyznamnych ukazovatelov v procese
Slachtenia. V kalkulaénom vzorci st najvyznamnejSimi polozkami naklady na krmiva, mzdy
pracovnikov, odpisy dlhodobého majetku a ostatné priame naklady suvisiace schovom
(Krupova a kol., 2012). Struktira kalkulaéného vzorca a princip vypoétu vlastnych nakladov

suU uvedené v schéme 2.
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Schéma 2 Kalkula¢ny vzorec v chove hovéadzieho dobytka

Pracovneé naklady

Krmiva vlastné Krmiva

Krmiva nakupené spolu

Ostatné materialové naklady i
— Priame

Opravy a udrzba

naklady | Naklady | Vedrlajsi | Vlastné

Odpisy dlhodobého majetku
spolu vyrobok | néklady

Odpisy zakladného stada zvierat
Ostatné priame naklady prvotné

Ostatné priame naklady druhotné
RéZia vyrobna Nepriame

Rézia spravna néklady

Zdroj: Krupova a kol., (2012)

Kalkuléacia nékladov znamena prirad’ovanie ndkladov na urcity vykon, respektive na
kategoriu zvierat pomocou kalkulaéného vzorca (Krupova akol., 2012). Nakladom sa
rozumie penazna Ciastka, ktori podnik vynalozil na ziskanie vynosov urcitej kategorie
dobytka (Samuelson a Nordhaus, 1992). Sucet priamych (mzdy, krmiva, odpisy, material,
opravy audrZiavanie, ostatné prvotné adruhotné néaklady) a nepriamych nakladovych
poloziek (vyrobna a sprdvna rézia) predstavuje celkové ndklady na chov a odpocitanim
hodnoty vedlajsich vyrobkov (napr. hodnoty zivonarodeného telat’a, mastalného hnoja a
mocovky) sa vycislia vlastné naklady na chov danej kategorie dobytka (Harris, 1970; Datio
akol., 2007). Tento postup predstavuje odpocitavaciu kalkulacnii metoédu (Podébradsky,
1997a; 1997b; Dario a kol., 2007; Krupova a kol., 2012).

2.2.2 Kalkulacia hlavnych a vedPajsich vykonov

V kalkula¢nom vykone zdkladné stado dobytka je mozné kalkulovat naklady na Styri
produkty, ato na mlieko, zivonarodené tel'a, mastalny hnoj a mocovku. V kalkulacnom
vykone zakladné stddo dojnic je mlieko povazované za hlavny produkt a vedlajSimi
vyrobkami st zivonarodené tel'a a maStal'ny hnoj, pricom zékladnou kalkulacnou jednotkou je
produkcia mlieka (Dano a kol., 2000; Krupova a kol., 2012).

V zakladom stade dojciacich krav su ako hlavné vyrobky chépané Zivonarodené tel'a
(Polackova a kol., 2010) a kalkulacnou jednotkou je kfmny den kravy s telatom, kg Zivej

hmotnosti odstaveného telata, resp. jedno odstavené tel'a (Dano a kol., 2007; Polackova a

18



kol., 2010). Naklady su kalkulované aj na kravu a rok, a po zohl'adneni natality st z nich
odvodené naklady na Zzivonarodené tela. Tieto nédklady nasledne vstupuji do ostatnych
kategorii odchovu (Dano a kol., 2001; Boudny, 2010; Polackova a kol., 2010). Novsi pristup
(Michalickova a kol., 2015a, b) vSak preferuje vyuzitie oddelenej ictovnej evidencie s cielom
oddelit’ naklady krav a teliat. Zivonarodené tela je v tomto pripade chapané ako vedlajsi
produkt a ndklady dojciacej kravy nevstupuju do kategorii odchovu a vykrmu.

V pripade ostatnych uctovnych kategoérii prezuavavcov (odchov a vykrm) st hlavnymi
vyrobkami prirastok Zzivej hmotnosti, resp. ziva hmotnost a vedlajsimi vyrobkami su
mastal’ny hnoj (Podébradsky, 1997b; Dano a kol., 2001; Boudny, 2010; Polackova a kol.,
2010; Burianova, 2011). Pri vysokotel'nych jaloviciach sa podla niektorych autorov naklady
neclenia na hlavné a vedlajSie a kalkulacia nakladov sa pri danej kategorii konci vycislenim
vlastnych nakladov na kfmny dent (Dafio a kol., 2007; Boudny, 2010; Burianova, 2011).
Podla inych autorov je hlavnym vyrobkom vysokotelnych jalovic Zivonarodené tela a
kalkula¢nou jednotkou je vzrastovy prirastok, ktory zohl'adituje pocet kimnych dni zvierata v
kategorii vysokotel'nych jalovic ocenenych vlastnymi nakladmi (Polackova a kol., 2010).

V kalkulacii ndkladov ZivociSnej vyroby je velmi dodlezité stanovenie hodnoty
medziproduktu, resp. vedl'ajSiecho vyrobku (Varosc¢ak, 2010). Z pohl'adu ekonomiky podniku
ako celku nema byt medziprodukt uvadzany ako predaj medzi rastlinnou a zivo¢isnou
vyrobou, nakolko medziprodukt prejde vyrobnym procesom len ako naturdlna hodnota
neovplyviiujuca penazné toky (Podébradsky, 1997a). Podobne netrhovu produkciu je mozné
spajat s tvorbou medziproduktu a mala by byt ocenend vnutropodnikovymi cenami
(Varoscak, 2004). V pripade ocenenia zivo narodenych teliat, by malo byt zakladom
ohodnotenie spotrebovanej energie na rast plodu v poslednych piatich mesiacoch gravidity
(Burian a kol., 1981). MasStal'ny hnoj je v chove preZzivavcov oceiiovany na zaklade relativnej
nakupnej ceny Zivin obsiahnutych v hnoji (VIacil, 1997). V literature existuje aj nazor, Ze
cena hnoja od tychto parametrov nezavisi, nakol'’ko nema so skuto¢nymi vydavkami podniku
ziaden vzt'ah (Fabri€inov, 1979). Zmenou cien medziproduktov (v zavislosti od
vnutropodnikovych cien) méze byt menend ich rentabilita, ale ich vysSia cena bude viest’ k

prirastku nakladov na tvorbu medziproduktu (Podébradsky, 1997a; Krupova a kol., 2012).
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2.3 Ekonomické vahy ukazovatelov

Ciel'om Slachtenia hospodarskych zvierat je ziskavanie novej generacie jedincov,
ktora bude za buducich ekonomickych podmienok v danom vyrobnom systéme produkovat’
s vysSou ekonomickou ucinnostou ako sti¢asnd generacia zvierat. Celkova hodnota kazdého
zvierata vSak zavisi na vac¢Som pocte hospodarsky dolezitych znakov, ktorych vyznam je
stanoveny vo forme ekonomickych vah (Groen, 1989a; Wolfova, 2006). Aby bol vypocet
ekonomickych véh c¢o najpresnejsi, je potrebné syntetizovat dostupné produkéné
a ekonomické parametre v sledovanej populécii v ur¢itom obdobi. To znamena, vyhodnotit’
naturalne a ekonomické podklady chovatelov, tidaje o obrate stdda a reprodukcii, udaje z
kontroly uzitkovosti, uskuto¢nit’ vypocty kimnych davok, a to pre vSetky kategorie v chove
dobytka. Celkovo tak méze ist’ o stovky udajov (Krupova, 2009).

2.3.1 Definicia zakladnych pojmov

Ekonomické véha, resp. ekonomickd hodnota ukazovatel'a udava, o kol’ko sa zmeni
(zvysi alebo znizi) ekonomicky vysledok urcitého vyrobného systému, ak sa uroven
ukazovatel'a v tomto systéme zvysi o jednotku napr. 0 1 kg, 1 %, 1 g (Hazel, 1943; Groen,
19893, b), pricom je sledovany vplyv ukazovatela tak na troven trzieb ako aj na vysku
nakladov. Ekonomicka vaha by mala byt’ vyjadrena na uroven znaku po oCakavanej zmene
jednotky genetického potencidlu, nie na sicasnu uroven znakov (Vargas a kol., 2002) a mdze
nadobudat’ kladné a zaporné hodnoty. Pokial’ je zvySovanie urc¢itého ukazovatel'a neZiaduce,
jeho ekonomicka vaha je zaporna a zvySenie hodnoty tohto ukazovatel'a ma na ekonomicky
vysledok systému negativny vplyv. Typickym prikladom su straty (Ghyn) zvierat, pripadne

zvySovanie obtiaznosti porodov (Krupova, 2013).

Vypocet ekonomickych vadh vychadza z predpokladu, ze vSetky ndklady sa v Case
menia (sU variabilné). Fixnymi su tie, ktoré mozno povazovat’ za nemenné napr. vzhl'adom na
velkost farmy (Leesburg a kol., 2007) a po genetickom zlepSeni sa v prepoéte na zviera
nezmenia (Vargas a kol., 2002). Pri vypocte ekonomickych vah st inputmi naklady na krmiva
a pracu, néklady budov (investi¢né naklady) ainé fixné avariabilné naklady ako napr.
naklady na veterinarne oSetrenie a liecbu zvierat (Hietala a kol., 2014). Na druhej strane,
vystupom vypocétu su trzby z predaja vyrobkov — mlieka azvierat (Groen, 1989a). Pri

stanovovani ekonomickych vah je mozné brat do tvahy aj trzby za vedlajSie vyrobky
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(mastalny hnoj), ale aj priame dotacie viazané ako na polnohospodarsku podu, tak na
uzitkové ukazovatele zvierat (Krupova akol., 2009). Ich zahrnutie do vypoctov moéze

ovplyvnit’ hodnotu ekonomickej vahy ukazovatel'ov (Hietala a kol., 2014).

Marginalne ekonomické vahy ukazovatel'ov su vyjadrené v r6znych jednotkach (v kg,
%, rokoch apod.). Ztohto dovodu sa marginilne ekonomické vahy nasobia prislusnou
genetickou smerodajnou odchylkou, t.j. Standardizuju sa (napr. Visscher a kol., 1994;
Wolfov4 a Nitter 2004) a vyjadruju ako relativne (v %). Zakladnou vztaznou jednotkou méze
byt Standardizovana ekonomicka vaha urcitého znaku, ako napr. hmotnost’ teliat vo veku 210
dni pri masovom dobytku (Krupa akol., 2008), obsah bielkovin pri mliekovom dobytku
(Veerkamp a kol., 1995a), resp. produkcia mlieka za normovanu laktaciu (Wolfova a kol.,
2007). Moznostou je aj ich relativne vyjadrenie za cely komplex hodnotenych ukazovatel'ov
(Fuerst-Waltl a Baumung, 2009; Krupa akol., 2011; Hietala a kol., 2014). Vysledkom s
relativne ekonomické vahy, ktoré umoznuju vzajomné porovnanie ekonomického vyznamu

ukazovatel'ov, vyjadrenych v r6znych jednotkach.

2.3.2 Proces stanovenia ekonomickych vah

Vypocet ekonomickych vah predstavuje subor na seba nadvizujucich cinnosti

(Brascamp, 1978; Groen, 1989a; Wolfova 2006), ktorymi su:
- definicia produkéného systému (jedinec, farma, sektor),
- urcenie ¢asového obdobia hodnotenia (odirokovanie trzieb a ndkladov),

- definovanie miery ekonomického vysledku systému (spésob vyjadrenia

ekonomického vysledku),
- urcenie vzt'aznej jednotky (Standardizacia ekonomickych vah),
- vyber metody vypoctu ekonomickych véh a
- testovanie citlivosti ekonomickych vah na zmeny vstupnych parametrov.

Pri stanoveni ekonomickych vah ukazovatel'ov, ktoré maju byt pouzité v §l'achteni, sa
vychéadza z predpokladu, Ze k zlepSeniu urovne znakov dochadza v dosledku sl'achtitel'skych
opatreni a vSetky ostatné vyrobné faktory su optimalne vyuzité (Krupa a kol., 2005; Wolfova

a kol., 2005a). Ekonomické vahy maju platnost’ pre celu populaciu a predpokladanym
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vychodiskovym bodom pre ich vypocet je stado, ktoré reprezentuje v jednotlivych znakoch

priemernu Uroven ukazovatel'ov dané¢ho plemena (Miesenberger, 1999).

Zmena arovne ukazovatelov v procese Slachtenia sa prejavuje v nasledujicich
generaciach v rdznom case a s roznou frekvenciou, preto je potrebné odurokovanie vsetkych
trzieb a nakladov k ur¢itému ¢asovému obdobiu (Simm a kol., 1987; MacNeil a kol., 1994) na
ich sucasni hodnotu (napr. vyjadrend na dobu narodenia potomkov; Brascamp, 1978;
Wolfova a kol., 2007). Ak su v celkovom genotype zahrnuté rozne skupiny ukazovatelov,
situdcia je odliSna a odirokovat sa musia jednotlivé skupiny ukazovatelov, inak by
dochédzalo k skresleniu relativneho selekéného vyznamu ukazovatelov a k neoptimalnym
genetickym odozvam (Ponzoni a Newman, 1989; Charfeddine, 2000). Dalsim dolezitym
kritériom je rozdielna frekvencia realizacie jednotlivych znakov. Napriklad. pri zvySeni
mliekovej uzitkovosti sa efekt prejavi kazdy rok, tzn. ide o kazdoro¢ny efekt, naproti tomu,
zvysenie intenzity rastu vo vykrme bykov sa bude v populécii manifestovat’ kazdy druhy rok,
nakol’ko v priemere dochadza k produkcii (narodeniu) bycka kazdé dva roky (Miesenberger,
1999).

Pri stanovani hospodarsky dolezitych ukazovatel'ov je nevyhnutné testovanie citlivosti
ekonomickych vah na zmeny produkénych a ekonomickych parametrov. Zikladom je
stanovenie Urovne zmien absolUtnych hodnét ekonomickych vah a ich vzdjomného pomeru
spbsobenych zmenou vstupnych parametrov (Bekman a Arendonk, 1993; Krupova 2009). Pri
testovani citlivosti vdh dochadza k zmene jedného vstupného parametra, alebo je mozné
simulovat’ aj tzv. systtmové zmeny, napr. pri mlieckovom dobytku ide o rézne systémy
spehazovania a kvotacie (Veerkamp akol., 2002; Wolfova akol., 2007). Testovanie
umoznuje definovat’, s akou chybou je potrebné v selekcii pocitat’, ak sa ekonomické hodnoty
odhadnuté v sucasnosti odchylia od hodndt platnych v dobe realizacie slachtitel'skych
opatreni (Groen, 1990; Wolfova, 2006).

2.3.3 Metody vypoctu ekonomickej dolezitosti znakov

Metdd stanovenia ekonomickej dolezitosti je vel'ké mnoZstvo, pricom kazda vychadza
zinych principov. Pre spravnu interpreticiu a porovnatelnost ekonomickych vah
ukazovatelov, je potrebné poznat’ vychodiskd, na zdklade ktorych boli odhadnuté (Wolfova
a Wolf, 2013). Na zaklade uvedeného, bude problematike metéd odhadu ekonomickych vah

venovana cela nasledovna Cast’ (schéma 3).
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Schéma 3 Prehl'ad metdd vypoétu ekonomickych vah

Metady vypoctu
ekonomickych vah

Subjektivne Objektivne
metody metody

Pozitivny pristup Normativny pristup
Hodnotenie dat Simulacia dat

o —
Ziskova funkcia Bio-economické
modely
~
/ . - - . . . - r . -
Linearna Dynamicka Deterministicka Stochasticka
optimizacia optimizacia simulacia simulacia
. v

Zdroj: Krupova a kol., (2008)

Zakladné ¢lenenie metod odhadu ekonomickych vah je na subjektivne a objektivne.
Pri subjektivnych metddach sa hodnotenym ukazovatelom dava hodnota tak, aby sa v nich
dosiahol pozadovany geneticky zisk (Simm a kol., 1987), resp. tak, aby si udrzali svoju
terajSiu uroven (Groen, 1989a, b). Do tejto skupiny je mozn¢ zaradit’ aj tzv. ad hoc approach,
pri ktorom su ukazovatele selekéného indexu a ich ekonomické vahy stanovené na zaklade

odhadu chovatel'ov a §lachtitelov (Bourdon, 1998).

Objektivne metody su zaloZené na sustave rovnic, ktoré reprezentujii spravanie
urcitého produkéného systému, a to pomocou pozitivneho a normativneho pristupu. Pozitivny
pristup predstavuje hodnotenie dat pomocou regresnej analyzy medzi ziskom a plemennou
hodnotou zvierat. Velkou nevyhodou je to, Ze do vypoctov vstupuju udaje z minulosti, ¢i uz
vyrobné alebo ekonomické. Preto vdcSina autorov vyuZiva normativne metddy odhadu (napr.

Miesenberger, 1999; Wolfové a kol., 2005a).

Normativne metody su reprezentované ziskovymi funkciami a bio-ekonomickymi
modelmi. Ziskové funkcie popisuji vztah medzi uZitkovostou ekonomicky vyznamnych
vlastnosti zvierat a troviiou zisku podniku, alebo iného meradla ekonomického vysledku
(Ponzoni, 1988). Ekonomické vahy su stanovené pomocou Ciastkovej derivacie zisku,

s reSpektovanim kazdého ukazovatela zahrnutého do Slachtitel'ského ciela. Vahy potom
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predstavuju zmenu zisku pri zmene genetickej alebo fenotypovej trovne ukazovatela. Ich
vyhodou je jednoduchost’ al'ahka interpretacia vysledkov (Dekkers akol., 2004). Bio-
ekonomické modely st tvorené zlozitymi ststavami rovnic charakterizujiicimi biologické
a ekonomické parametre hodnoteného vyrobného systému. Princip vypoctu ekonomickych
hodnét ukazovatel'ov spoCiva v tom, ze vSetky trzby anéklady v sledovanych vyrobnych
systémoch sa vyjadria ako funkcia jednotlivych ukazovatel'ov zvierat a ostatnych vstupnych
parametrov (Dekkers a kol., 2004).

V bio-ekonomickych modeloch sa na optimalizaciu produkénych systémov vyuziva
linearne (Fisher, 2001) a dynamické (funkcia ¢asu) programovanie (Veerkamp a kol., 1995a).
Pre ucely simulovania st vyuZzivané deterministické a stochastické simulécie, ktoré su pri
vypocte ekonomickych véh preciznejSie. Deterministicka simulécia vyuziva ako vstupné
parametre priemernt Uroven hodnédt (Brascamp, 1978). Na druhej strane, stochastické
simulacie vyuzivaji premenlivost’ ukazovatel'ov, tzn. ich variabilitu (Jones a kol., 2004). Pri
modelovani systémov sa najcastejSie kombinuje stochasticky a determisticky prvok (Fuerst-
Waltl a Baumung, 2009; Conington akol., 2004). V praxi su najCastejSie vyuzivané
deterministické bio-ekonomické modely (napr. Pedersen a kol., 2003; Albera a kol., 2004;
Wolf a kol., 2013).

2.3.4 Rozdelenie ukazovatel’ov

Vo vseobecnosti je mozné ekonomické vahy v chove hovadzieho dobytka pocitat’ pre

5 zékladnych skupin ukazovatel'ov (Wolf a kol., 2013).

- Ukazovatele rastu - ziva hmotnost’ zvierat pri narodeni a v dospelosti, hmotnost’
teliat v roznom veku (120, 210 a 365 dni) a hmotnostné prirastky zvierat vo
vykrme a odchove. V systéme chovu dojnic je okrem uvedenych znakov

hodnoteny aj hmotnostny prirastok teliat v odchove.
- Jatocné ukazovatele - jatocné vytaznost, trieda tuc¢nosti a zmésilost’.

- Funkcné ukazovatele (reprodukcia a zdravie) - priemerné skdre za obtiaznost’
porodov, straty teliat pri narodeni (zmétanie krav, mftvo narodené tel’ata a Ghyn
teliat do 48 po porode), straty teliat do odstavu, oplodnenost’ jalovic, oplodnenost’

krav, dlhovekost astraty krav. V systéme chovu dojnic je okrem uvedeného
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zahrnuté aj skoére somatickych buniek, vyskyt klinickych mastitid a ochoreni

paznechtov.

- Ukazovatele efektivnosti prijmu krmiva - denny rezidualny prijem suSiny pre

jednotlivé kategdrie dobytka.

- Ukazovatele mliekovej uZitkovosti, ktoré je mozné stanovit’ v pripade mliekového
dobytka a zahfiiaju produkciu mlieka, obsah tuku a bielkovin, koagulacny cas

syrenia a pevnost syreniny.

2.3.5 Ekonomické vahy ukazovatelov v chove dojnic

Za cekonomicky najdodlezitejSie ukazovatele su v chove dojnic vo vSeobecnosti
povazované produkcia mlieka ajeho zloziek (bielkovin a tuku; Wilmink, 1988; Veerkamp
akol., 2002; Gonzalez-Recio a kol., 2004; Huba a kol., 2004). Poradie vyznamnosti je vSak
Vv zna¢nej miere determinované platobnym systémom mlieka (Bowman a kol., 1996; Wolfova
akol., 2007). Napr. Groen (1989b) a Miesenberger (1997) ako vyznamny ukazovatel
uvadzaju namiesto produkcie mlieka mnozstvo mlie¢nej plazmy a Veerkamp a kol. (1995b)
uvadzaju vysoku ekonomickt vahu pre pocet somatickych buniek. K uvedenym znakom sa
pridava podl'a niektorych autorov aj dojivost’ a dojitelnost’ (napr. Allaire a Gibson, 1992;
Dempfle, 1992) a perzistencia laktacie (Dekkers a Gibson, 1998; Miesenberger, 1997).

V chove dobytka s kombinovanym produkénym zameranim, vyznam ukazovatel'ov
mliekovej uZzitkovosti mierne klesa a vyssi vyznam nadobudaji ukazovatele rastu (priemerné
denné prirastky) a jato¢né ukazovatele (jato¢na vytaznost’, zmésilost’ jatoéného tela) (Bekman
a Arendonk, 1993; Wolfova akol., 1995; Krupa akol., 2011). Takato zmena v pomere
relativnych ekonomickych vah vypoveda o kombinovanom tzitkovom zamerani sledovanych

plemien, kde je produkcia diverzifikovana dvoma smermi (mlieko a méso).

Z funkénych znakov su pri mliekovych a kombinovanych plemenach dobytka casto
uvadzané dlhovekost’ krav (napr. Allaire a Gibson, 1992; Krupa a kol., 2011), prezitenost
krév a teliat do odstavu (Veerkamp a kol., 1995a), dizka medziobdobia (napr. Schmidt, 1989),
plodnost’ (Gonzalez-Recio a kol., 2004) a brakécia krav (Dekkers, 1991; Veerkamp a kol.,
2002). Znaky zdravotného stavu (napr. vyskyt klinickych mastitid) boli doteraz hodnotené
napr. v praci Hietala a kol. (2014), pri¢om napr. St-Onge a kol. (2002) hodnotili aj ochorenia

koncatin a paznechtov.
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V zahrani¢nej literatire sa medzi hodnotenymi ukazovatel'mi vyskytuje aj efektivnost’
prijmu krmiva. Napriklad Hietala a kol. (2014) hodnotili rezidualny prijem krmiva u dojnic vo
vzt'ahu k niz§im nakladom a niz§im emisidm do ovzduSia. Popri ekonomickom ma teda
uvedeny znak aj environmentalny charakter. V publikacii sa zaroven uvadza, ze produkcia
vykrmovych zvierat by mala byt uskuto¢iiovana v systéme chovu mliekového dobytka, resp.
v chovoch s kombinovanou uzitkovost'ou, nakol’ko v porovhani s chovom krav bez trhovej

produkcie mlieka vznikaju pri takejto produkcii vykrmovych zvierat nizsie emisie.

2.3.6 Ekonomické vahy ukazovatelov v chove krav bez trhovej produkcie

mlieka

V chove krav bez trhovej produkcie mlieka st za najdolezitejSie ukazovatele
vieobecne povazované dizka produkéného Zivota krav (napr. Brummati a kol., 2002; Mwansa
a kol., 2002) a ukazovatele intenzity rastu (napr. Miesenberger, 1997; Albera a kol., 2004).
Z ukazovatel'ov intenzity rastu ide predovSetkym o hmotnost’ teliat vo veku 120, 210 a 365
dni; resp. hmotnost’ teliat pri odstave (napr. Wolfova a kol., 2005b; Pravia a kol., 2014).
Z hladiska vplyvu mlie¢nej vyzivy matky na priemerné denné prirastky teliat, je za
hospodarsky vyznamny ukazovatel povazovand aj mlieCnost matiek (Fernande-Perea

a Jiménez; 2004).

Okrem uvedenych ukazovatelov, je v systémoch s produkciou dospelych jato¢nych
zvierat sledovana aj hmotnost’ krav pri porazke (Amer a kol., 2001; Aby a kol., 20123, b),
hmotnost’ jalovic a bykov v ur¢itom veku a prirastok zvierat vo vykrme (Coopman a kol.,
1999; Brumatti a kol., 2002).

Popri rastovych ukazovatel'och maju v chove krav bez trhovej produkcie mlieka velky
vyznam funkéné znaky, a medzi nimi predovSetkym reprodukéné parametre. Oplodnenost’
krav hodnoti ako hospodarsky vyznamny ukazovatel' napr. Koots a Gibson (1998), Amer
a kol. (2001) a Wolfova a kol. (2004). Ponzoni a Newman (1989) a Albera a kol. (2004)
medzi vyznamné ukazovatele zahffiaju aj dizku medziobdobia. V literature su &asto
spominané aj znaky ako oplodnenost’ jalovic (Amer akol., 1996), priebeh telenia (Amer
a kol., 2001; Krupa a kol., 2011), straty krav a teliat (Phocas a kol., 1998; Krupa a kol., 2005;
Wolfové a kol., 2005b) a podiel obtiaznych porodov (Coopman a kol., 1999).
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Z ukazovatel'ov zahrnutych medzi jatocné znaky st hodnotené najméd jatocna
vytaznost’ (MacNeil a kol., 1994; Pravia a kol., 2014), zmasilost’ a pretu¢nenost’ jato¢ného
tela (Amer akol., 1997; Albera akol., 2004), mramorovanie masa (napr. Hirooka a kol.,
1998; Koots a Gibson, 1998), osvalenie (Phocas a kol., 1998), hrubka rostenky (napr. Hirooka
a Sasaki, 1998) a podiel chudého mésa (napr. Koots a Gibson, 1998).

Z ukazovatel'ov suvisiacich s kfmenim zvierat st za hospodarsky vyznamné
ozna¢ované najmia prijem krmiva (Urioste a kol., 1998; Amer akol., 2001) a konverzia
krmiva (napr. Simm a Smith, 1986). Uvedené ukazovatele sa sleduju v suvislosti s jato¢nymi

Zvieratami.

V krajinach ako Rakusko a Nemecko, s okrem spominanych znakov hodnotené aj
ukazovatele zdravotného stavu zvierat a mimo produk¢né funkcie chovu krav bez trhovej
produkcie mlieka, vyjadrené pomocou ekologického prinosu chovu (napr. Miesenberger,
1999; Baumung a kol., 2001). V niektorych pracach (Aby a kol., 2012a; 2012b) st hodnotené

aj ukazovatele ochorenia koncatin.

2.4 Ekonomické vahy v sPachteni

Zéakladom ekonomiky v chove dobytka je tspesna selekcia, ktora postva uzitkove
vlastnosti zvierat pozadovanym smerom (Wolfova, 2006). Akykol'vek selekény pokrok v
ekonomicky orientovanom produkénom systéme, nie je moZny bez poznania a
kvantifikovania prisluSnej ekonomickej dolezitosti ukazovatelov. Pravidelny vypocet

ekonomickych vah je o to dolezitejsi, o Co nestabilnejSia je situdcia na trhu agrokomodit
(Krupova, 2013).

Pri $lachteni je potrebné zamerat’ sa na tie ukazovatele, ktoré vplyvaji na zisk, a ktoré
st v danych podmienkach ekonomicky najddlezitejsie. Slachtitel'sky ciel zamerany na
zlepSenie rentability, by mal zohl'adiiovat’ vSetky znaky, ktoré za buducich podmienok zlepsia
rentabilitu chovu. To su znaky, ktoré bud’ zvySuju prijmy alebo zniZuji néklady
(Miesenberger, 1999). STachtitelské ciele vo vSeobecnosti zahffiaji rdzne skupiny
hospodarsky vyznamnych ukazovatel'ov (definovanych na zéklade ekonomickych vah), ktoré
napliiaji ofakavania §lachtitelov, pre ktorych st koncipované (Dekkers a Gibson, 1998).
Z kazdej skupiny mdze byt definovanych niekol’ko ukazovatel'ov, ktoré najviac ovplyviuju

celkovll hodnotu zvierata. Tieto znaky moézu byt povazované za selekéné kritéria, ktoré
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nasledne vstupuju do selekénych indexov (Wolfova a Wolf, 2013; Groen, 1989a).
Ekonomické vahy, definované ako hodnota genetického zlepSenia trovne znakov o jednu
jednotku, st teda urcené predovsetkym pre vyber selekénych kritérii, a teda pre selekciu
hospodarskych zvierat a pre konstrukciu ekonomickych selekénych indexov (Groen, 1989a).
V meniacich sa podmienkach (napr. Strukturalne zmeny a vyrobné podmienky) je potrebné
ekonomické vahy, slachtitel'ské ciele a teda aj selek¢éné kritéria aktualizovat. Hospodarsky
vyznamné znaky pre slovenské strakaté a slovenské pinzugauské plemeno boli naposledy
kalkulované autormi Krupova a kol. (2009) a Krupa a kol. (2005, 2011). Od rokov vydania
uvedenych publikacii sa produk¢éné a ekonomické podmienky na Slovensku vyrazne zmenili.
Najmé obdobie po roku 2009 preslo turbulentnymi zmenami, najméd Co sa tyka Struktary
populécie dobytka a jej vyuzitia v produkénych systémoch (Kasarda a kol., 2014; Krupova
akol., 2014; Michali¢kova akol., 2016a, b). Pouzivanie neaktualizovanych selekénych
kritérii v novovzniknutych podmienkach, by mohlo viest' k ich nestabilite a k netGéinnosti
Slachtitel'ského procesu (Aby a kol., 2012Db).

Vyber vlastnosti, ktoré by mal selekény index obsahovat, je naviazany na
Slachtitel'sky program a chovny ciel’ plemena. Kazdy zo znakov selekéného indexu totiz
priamo alebo nepriamo prispieva k plneniu chovného ciel'a (S6lkner a kol., 2000; Baumung a
kol., 2001). Pre konstrukciu selekéného indexu s viacerymi vlastnost’ami je potrebné poznat’
aj dedivost’ jednotlivych vlastnosti, ich relativhu ekonomicki hodnotu a korelacie medzi

vlastnostami, ktoré su v indexe zahrnuté (Hazel, 1943).

2.4.1 Selek¢éné indexy

Selekény index je relativna geneticka a ekonomicka hodnota zvierata, vyjadrend
jednym ¢islom. Udava mieru nadradenosti (alebo podradenosti) jedinca v selektovanej
populécii. Kazda vlastnost, ktorti obsahuje index, je hodnotend aj podla ekonomickej

dolezitosti, takZze takato selekcia prinaSa pri plemenarskom aj ekonomicky efekt (Baumung a
kol., 2001).

Ak maji byt v §lachteni brané do uvahy viaceré znaky stcasne, je najvhodnejSia
selekcia na zaklade selekénych indexov, ktoré predstavuji0 matematické vyjadrenie
Slachtitel'ského ciela (Hazel a Lush, 1943). Selekény index kombinuje vSetky ekonomicky
dolezité znaky do jedného ¢isla, podl'a ktorého sa zvieratd mozu objektivne zoradit’ pre ucely

selekcie (Miesenberger,1999). Rozhodujuce pre vypocet ekonomickych selekénych indexov,
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su pre jednotlivé znaky stanovené plemenné hodnoty s terajSou platnostou, ekonomické vahy
jednotlivych slachtitel'skych znakov a prislusné genetické parametre (Miesenberger, 1999).
Pre vypocet selekénych indexov nemdézu byt’ brané do tivahy vsetky dolezité kritérid, nakol’ko
by klesala presnost’ indexu. Z chovatel'skej linie musia preto byt vybrané iba také znaky,
ktoré su povazované za smerodajné pre podnikové prijmy, ateda tvoria najdolezitejSie

selekéné kritéria (Hazel a Lush, 1943; Essl, 1980).
Vo v8eobecnosti existuju tri druhy selekénych indexov:
- ekonomicky selekény index (na zéklade ekonomickych vah znakov),

- restrikény selek¢ény index (geneticky zisk pre jeden alebo viacej skumanych

znakov je obmedzeny k nule) a

- konkuren¢ny selekény index (urCuje relativnu geneticki zmenu v 2 alebo

viacerych skamanych vlastnostiach).

Ako je uvadzané v praci Gibson a Kennedy (1990), konstrukcia restrikénych selekénych
indexov spociva Vvtom, ze pre niektoré znaky je zvolend ziaduca genetickd zmena.
Vychodiskom pritom méze byt predikova zmena Urovne znakov, stanovena na zéklade
ekonomického selekéného indexu (index s ekonomickymi vahami). Konkurenény selekény
index sltzi napriklad na zahrnutie konkurencnej pozicie plemennych zvierat na trhoch do
Slachtitel'ského ciela (de Vries, 1992). V tomto pripade s0 na zaklade pdvodnych véh
v kombinécii s poziavkami $l'achtitel'ov, zakaznikov alebo inych zaujmovych skupin (napr. na
osvalenie, uzitkovost’, telesny ramec, atd’.), novo stanovované ekonomické vahy. Problémom

tohto indexu je potreba analyzy trhu, ¢o je finanéne a ¢asovo naro¢ny proces.

Odozva na selekciu pri ekonomickych selekénych indexoch je plne ovplyvnena
ekonomickymi vahami znakov vstupujicich do indexu, fenotypovymi a genotypovymi
kovarianciami medzi znakmi v indexe a vlastnostami s vysokym ekonomickym vyznamom.
Pri reStrikénych a konkurenénych selekénych indexoch st stanovené obmedzenia na
genetickl odozvu v niektorych znakoch, ktoré, Ciasto¢ne alebo uplne, potlaaju odozvu
determinovanu ich ekonomickymi vahami. V pripade restrikénych indexov nie su ekonomické
véahy tychto znakov definované. Rozhodnutie pouzit’ restrikény alebo konkurencny selekény
index je ovplyvnené napr. tym, ¢i niektoré znaky st uz povazované za ekonomicky optimalne

alebo ¢i existuje moznost’ ich jasnej definicie (Gibson a Kennedy, 1990).
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V pripade, ak je zisk nelinearnou funkciou znakov, ekonomickéa vaha je potom zavisla
na popula¢nom priemere znaku. V takomto pripade mnohi autori (napr. Kulak a kol., 2004;
Nielsen akol., 2005) odporucaju selekény index zaloZzeny na metéde pozadovanych
genetickych zmien. Ide o tzv. ,desired gain®“ indexy, ktoré st vyuzivané aj pri stanovovani

netrhovej hodnoty znakov.

2.4.1.1 KonStrukcia selekénych indexov

V pripade, ak su selekéné kritéria totozné so znakmi v Slachtitel'skom cieli (alebo
celkovom genotype) a st zname plemenné hodnoty zvierat pre tieto znaky, daju sa stanovené
ekonomické vahy vyuzit' priamo pre konstrukciu selekéného indexu (celkovej plemennej

hodnoty zvierat) podl'a vztahu (Hazel, 1943):

I =2 PH;xb, 1)

kde: PH;i je plemenna hodnota zvierat'a pre znak i a b je ekonomicka hodnota znaku i.

Obvykle vsak nie st selekéné kritéria v indexe totozné s komplexom znakov
Vv $lachtitel'skom cieli. Ekonomické vahy potom sluzia na odhad vahovych koeficientov pre
znaky v selekénom indexe podla nasledovného vztahu (Hazel, 1943; Gibson a Kennedy,
1990):

b=P'Ga 2

kde: G je genotypova varianéno-kovarianéna matica medzi znakmi v §l'achtetel'skom cieli
aVv selekénom indexe, P je fenotypova varianéno-kovarianénd matica medzi znakmi

v selek¢nom indexe a a je vektor ekonomickych véh.

2.4.2 Selek¢né Kritéria a selekéné indexy v chove dobytka

2.4.2.1 Selekcia v chove dojnic

Selekény index pre dojené plemené dobytka vacsinou obsahuje ukazovatele mliekovej
uzitkovosti, tuku a bielkovin (Wilmik, 1988; Bowman a kol., 1996). V niektorych pracach
(napr. Pedersen a kol. 2003) sa k danym znakom pridavaju aj plodnost’ samic (inseminacia

krav, inseminacia jalovic, oplodnenost’ krav a jalovic po umelej inseminécii), telenie (Uhyny
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teliat, obtiaznost’ porodov, velkost’ tel'at’a pri porode), zdravie vemena (mastitidy, somatické
bunky), ukazovatele zdravia (reprodukéné poruchy, choroby koncatin, metabolické choroby),
dlhovekost’, znaky exteriéru (utvaranie tela a koncatin, vemeno, rychlost’ spiistania mlieka,
temperament). NavySe, Bowman a kol. (1996) okrem zakladnych produkcnych ukazovatel'ov
a ukazovatel'ov prezitel'nosti a temperamentu, zohl'adiiovali pri selekcii aj znaky ako velkost
tela (pozitivne korelovand s hmotnostou), ¢as dojenia atyp aumiestnenie ceckov. Takto
stanovené selekéné kritéria a selekéné indexy vSak neobsahuju ziadne ukazovatele
efektivnosti vyuzitia krmiv, napriek tomu, ze v chove dojnic ma napr. rezidualny prijem
krmiva velky vyznam, ako z hl'adiska produk¢ného, tak aj ekologického (Hietala a kol.,
2014).

Pri praktickej aplikacii selekénych kritérii je mozné zostavit odvodené selekéné
indexy, ktoré vsebe zahfnaju mliekov uzitkovost alebo dlhovekost' krav, resp. ide o
kombindciu uvedenych znakov. Napr. selekény index obsahujici mliekova uzitkovost
a dlhovekost’, prinaSa 02 % vy$8iu mieru genetického zlepSenia v porovnani s indexmi

zahfnajucimi iba jeden z uvedenych ukazovatel'ov (Veerkamp a kol., 1995a).

V podmienkach SR je na selekciu vyuzivany Slovensky produkény index, ktory v sebe
zahtiia produkciu mlieka, tuku a bielkovin (Candrak a Lichanec, 2007). V podmienkach CR je
selekény index pre dojené plemend dobytka rozpracovany detailnejSie. Selekcia sa
uskutoc¢iiuje na zadklade produkénych znakov (obsah tuku a bielkovin vkg av %),
reprodukénych znakov, znaku skore somatickych buniek, dlhovekosti a znakov exteriéru

(linearny popis utvarania vemena a koncatin) v pomere 49:12:7:25 (SCHHS, 2015).

2.4.2.2 Selekcia v chove krav bez trhovej produkcie mlieka

Stanovenie selekénych kritérii, resp. zloziek selekéného indexu v chove krav bez
trhovej produkcie mlieka, je obvykle zalozené na rastovych ukazovatel'och (hmotnost’ vo
veku jedného roka) a reprodukénych ukazovateloch (napr. vek pri prvom oteleni) (Ponzoni
a Newman, 1989). VVahové koeficienty vlastnosti moézu byt stanovené aj pomerom, napriklad
Coopman akol. (1999) udava pomer ekonomickych vah v selekénom indexe belgického

modrého plemena v pomere 20:60:20 pre znaky exteriéru, rastu a pre funkéné znaky.

Pri nestabilite ekonomickych parametrov v produkénom systéme, odporucaji niektori
autori (Bayer, 1990; Schonmuth, 1990; Pedersen a kol., 2003; Hickey a kol., 2005) stanovit’

alternativne selek¢né indexy pomocou aktualizovanych selekénych kritérii. Prinosom je
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zvySenie ziskovosti jednotlivych komponentov indexu, a tym aj celého systemu. Napriklad,
pre méasové plemena dobytka s orientaciou na predaj jato¢nych zvierat boli skonstruované 4
sub indexy, ktoré boli nasledne syntetizované do jedného sihrnného selekéného indexu. ISlo

0 nasledovné sub-indexy a ich komponenty (Hickey a kol., 2005):

- BPSI index (Index masovej produkcie) — cielom je zabezpecit' ziskovu jato¢nu
generéciu zvierat. Vaha na drovni 57 % patri jato¢nej hmotnosti, 21 % prijmu susiny,
13 % jatocnym vlastnostiam, 5 % hmotnosti pri odstave a 4 % obsahu tuku v jato¢nom
tele;

- WACSI index (Index odstavenych teliat) — cielom je zvysit' geneticky potencial teliat
predanych pri odstave. V tomto sub indexe je vdha 67 % pridelena kvalite jato¢ného
tela teliat a 33 % hmotnosti pri odstave;

- CSlindex (Index telenia) — zahfia obtiaznost’ telenia (47,7 %), dizku telnosti (12,5 %)
a Uhyn teliat pri pérode (39,7 %);

- MSI index (Maternélny index) — ciel'om je selekcia ziskovych samic pre obnovu stada
v narodnom meradle. Uhyny teliat tvoria 36,8 % indexu, obtiaznost telenia maternalna
20,4 %, obtiaznost’ telenia priama 19,1 %, preziteInost’ krav 9,7 %, dizka telnosti
priama 6,8 %, medziobdobie priame 3 %, hmotnost’ pri odstave maternalna 0,15 %

a hmotnost’ jato¢nych krav 0,2 %.

Na zéaklade zisteni z dostupnej literattiry, pre podmienky SR a CR nie je problematika

selekénych indexov krav bez trhovej produkcie mlieka doposial’ rozpracovana.

2.4.2.3 Selekcia v chove kombinovanych plemien dobytka

Ked'ze v ramci plemien s kombinovanou uzitkovostou méze byt’ viac marketingovych
stratégii, ndvrh selekénych kritérii a selekénych indexov pre danti marketingovu stratégiu by
mohol byt u¢innym nastrojom selekcie. Ekonomickd dolezitost znakov je totiz v
marketingovych stratégiach rozna. Vzhl'adom na nizku ekonomickt dodleZitost' jatocnych
ukazovatel'ov, je Vv pripade marketingovej stratégie s predajom prebyto¢nych teliat do
zahrani¢ia mozné tieto znaky zo selekéného indexu vylucit. AvSak pri definovani
Slachtitel'ského ciel'a, mozu byt ekonomické véhy véazené podielom zvierat chovanych
v uréitych marketingovych stratégiach s cielom ziskat' priemerna ekonomickt hodnotu pre

kazdy znak populacie v ¢istokrvnych chovoch (Krupa a kol., 2005; Hietala a kol., 2014).
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Selek¢ny index pre dvojuzitkové plemend by mal byt orientovany na znaky mliekove;j
a masovej uzitkovosti, ako aj na ukazovatele zdravia a plodnosti. Ako uvadza Baumung a kol.
(2001), rakusky celkovy produkény index (Gesamtzuchtwert, tzv. GZW) obsahuje podiel
tuku, bielkovin, mliekovl uzitkovost’, priemerny denny prirastok teliat v odchove, jatocna
vytaznost, pretunenost, zmdsilost, perzistenciu laktacnej krivky, dlhovekost, plodnost,
obtiaznost’ telenia a ukazovatele prezitel'nosti krav a teliat do odstavu. Ukazovatele tykajlce
sa krmiv (konverzia krmiv, spotreba krmiv) sice v indexe obsiahnuté nie su, ale vyznam ich
zahrnutia do selekénych indexov méze v buducnosti rast, ato s potrebou minimalizacie
environmentalneho zat'azenia (niz$ia produkcia emisii) a predovSetkym s rasticimi cenami

krmiv (nizSia spotreba krmiv na jednotku produkcie) (Hietala kol., 2014).

Amer akol. (2001) =zostrojili 5 sub indexov pre plemena s kombinovanou
uzitkovostou. Na zaklade tychto 5 sub indexov aich kombinacii, boli vytvorené celkové
indexy pre systémy zamerané na produkciu mlieka a orientované na produkciu masa. Sub
indexy boli nasledovné:

- DCSI aBCSI (Index telenia mliekovych amisovych uzitkovych typov) - dizka
gravidity, otiaznost’ porodov,

- WCSI (Index odstavu teliat) - hmotnost’ tel'ata pri odstave, kvalita tel'at’a (skore
kvality);

- PSI (Index produkcie) - hmotnost’ pri odstave, konverzia krmiva, jatocna hmotnost’,
zmdsilost’ a pretu¢nenost’,

- RSI (Index reprodukcie) - reprodukéna uspesnost, obtiaznost telenia, hmotnost’ pri

odstave, hmotnost’ v dospelosti, dizka telnosti.

Vseobecne mozno povedat, Ze ekonomicka efektivnost chovu dvojazitkovych
plemien je ovplyvnend tromi typmi znakov: znakmi mliekovej a madsovej UZitkovosti
a funkénymi znakmi (81:9:10). Funk¢éné znaky st pri mliekovych akombinovanych
plemenach prostriedkom na zniZenie nakladov, resp. na ich efektivnejSie vyuzitie (Wolfova
a kol., 2007). Vylucenie ukazovatel'ov mésovej uzitkovosti alebo funkénych ukazovatel'ov zo
selekénych kritérii, moZze viest' k negativnej selekénej odozve, resp. zhorsit’ celkovy selekény
zisk az 0 13 %. Funk¢né znaky zahfnaju napriklad fitness a prezitelnost’ a ich zaradenie do
selekénych indexov zniZzuje metabolické zatazenie krdv a udrziava laktaént krivku
rovnomernejSiu (Amer a kol., 2001). Solkner akol. (2000) preto navrhli tri alternativne
indexy:

- DBF —so znakmi mliekovej a mdsovej uizitkovosti a S0 znakmi fitness,
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- DB —so znakmi mliekovej a misovej uzitkovosti a

- D - vylu¢ne so zahrnutim znakov mliekovej uZzitkovosti.

S pribidanim skupin ukazovatel'ov v celkovom indexe rastie aj odozva na selekciu. Pre

porovnanie, pefiazny prinos z indexu DBF v porovnani s indexom D bol az o 30 % vyssi.

V podmienkach SR je na selekciu mliekovych plemien dobytka oficidlne vyuzivany
Slovensky produkény index (Candrdk a Lichanec, 2007). Pre tucely selekcie plemien
s kombinovanou uzitkovostou vsSak nie je uplne vhodny, nakolko v sebe zahfia vyluéne
ukazovatele mlickovej Uzitkovosti. Zvédz chovatelov slovenského strakatého dobytka pri
importe plemenného materialu z Rakliska a Nemecka vyuziva GZW (Gesamtzuchtwert, resp.
selekény index), ktory je postaveny na zastupeni ukazovatelov fitness (dlhovekost, skore
somatickych buniek, plodnost, miera prezitelnosti teliat, obtiaznost’ telenia, dojiteInost’
a perzistencia laktacnej krivky), mliekovej uzitkovosti (tuk a bielkoviny v kg) a mésovej
uzitkovosti (priemerny denny prirastok, jatoéna vytaznost’ a zatriedenie v obchodnej triede),
v pomere 46:38:16. Ked'ze v praxi existuje variabilita v ramci uplatiiovanych marketingovych
stratégii pre slovenské strakaté plemeno, chovatelia pri selekcii kladi déraz na rézne znaky
vramci GZW. Navyse, zvdz chovatelov slovenského strakatého plemena vyuziva vysku

GZW aj pri kategorizacii bykov testantov.

V sucastnosti st pre slovensky pinzgausky dobytok odhadované plemenné hodnoty
pre produkciu mlieka, obsah tuku a bielkovin. Tie st spolu s plemennymi hodnotami pre ZivU
hmotnost’ vo veku 210 dni kI'i€ovymi selekénymi parametrami pre pinzgausku populéciu na
Slovensku (Candrédk a Lichanec, 2007). Kasarda a kol. (2014), po prvykrat navrhli v ramci
simultannej $tadie na pinzgauskej populacii selekény index, zalozeny na ekonomickych
vahach a plemennych hodnotéach pre znaky mliekovej uzitkovosti, produkéného Zivota, Zivej

hmotnosti vo veku 210 dni a fitness (dlhovekosti).

V CR sa pri selekcii Eeského strakatého plemena (kombinovana uzitkovost)) vyuziva

index zahfiiajici 4 sub indexy:
- index mliekovej Gizitkovosti (tuk a bielkoviny v kg a v %),

- index mésovej uzitkovosti (priemerny denny prirastok, kvalita jatocného tela a jatocna
vytaznost),

- index fitness pre plodnost’ a
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- index fitness pre ukazovatele dlhovekosti (uzitkovy typ, osvalenie, koncatiny

a vemeno).

Vzajomny pomer ukazovatel'ov mlieka, misa a fitness by pritom mal byt’ 40:17:43 (CESTR,
2015).

Napriek tomu, ze kombinované plemena dobytka st v praxi casto chované
v oddelenych produkénych systémoch (dojnice a kravy bez trhovej produkcie mlieka),
selekéné kritérid si podla dostupnej literatury navrhované iba pre populaciu ako celok. Zo
Slachtitel'ského hl'adiska by mohlo byt’ efektivnejsie navrhnit’ selekéné kritéria pre jednotlivé

produk¢né systémy oddelene.

35



3 Vedecka hypotéza a ciele prace

3.1 Vedecka hypotéza

Informéacie z databaz hovédzieho dobytka na Slovensku a produkéno-ekonomické
ukazovatele, umoznia objektivne stanovit’ najdolezitejSie ukazovatele vplyvajuce na
ekonomicku efektivnost’ chovov dojenych a nedojenych stdd a navrhnut’ selekéné kritéria s

ohl'adom na $Tlachtitel'sky ciel kombinovanych plemien hovéddzieho dobytka na Slovensku.

3.2 Ciele prace

Vzhl'adom na dlhodobu historiu chovu a snahu 0 udrzatel'nost’ kombinovanych plemien
dobytka na Slovensku (najméd ohrozeného plemena slovenské pinzgauske), bolo ciel'om

dizerta¢nej prace:

1. Zozbierat, vyhodnotit’ a definovat’ naturalno-ekonomické, produkcéné a reprodukéné
parametre populacie kombinovanych plemien hovédzieho dobytka na Slovensku
(slovenské strakaté a slovenske pinzgauské plemeno).

2. Aplikovat uvedené vstupné parametre do programu ECOWEIGHT (Wolf a kol.,
2013), =zameraného na vypoCet eckonomickych vah hospodarsky vyznamnych

ukazovatel'ov hovidzieho dobytka v dojenom a nedojenom systéme chovu.

3. Vypocitat' ekonomické vahy kombinovanych plemien dobytka (slovenské strakaté

a slovenskeé pinzgauské plemeno) v dojenom a nedojenom systéme chovu na Slovensku.

4. Navrhnit' selekéné kritéria dolezité pre tvorbu selekénych indexov kombinovanych
plemien dobytka (slovenské strakaté a slovenské pinzgauské plemeno) chovanych

v dojenom a nedojenom systéme na Slovensku.

Hlavnym prinosom dizertacnej prace bude vypocet ekonomickych vah, pri
komplexnom zohladneni a aktualizacii stcasnych produkéno-ekonomickych podmienok
chovu kombinovanych plemien dobytka v programe ECOWEIGHT (Wolf a kol., 2013), ako
aj vypocet ekonomickych vah za znaky zdravia (vyskyt klinickych mastitid a ochorenia
paznechtov v dojenej populdcii) a rezidudlneho prijmu krmiva. Na zaklade doterajSicho $tudia
literatiry, doposial’ neboli ekonomické vahy pre tieto znaky v podmienkach Slovenskej
republiky pocitané. Zaroven V ekonomike $Pachtenia neboli zachytené turbulentné zmeny

v ekonomike krajiny po velkej krize v agrarnom sektore po roku 2009.
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4 Material a metody

4.1 Zber a vyhodnotenie dostupnych databaz, definicia

zakladnych produkéno-ekonomickych parametrov

Na vypocet ekonomickych vah hospodarsky vyznamnych ukazovatel'ov v chove
hovadzieho dobytka s kombinovanym vyrobnym zameranim (slovenské strakaté a slovenskeé
pinzgauské plemeno vhladom na historick tradiciu chovu asnahu o udrzatelnost’), boli

vyhodnotené dostupné databazy, ktoré predstavovali:

- tUdaje od chovatel'ov hovidzieho dobytka (plemien slovenské strakaté a slovenské
pinzgauské), chované v systéme dojnic a krav bez trhovej produkcie mlieka (obratové
supisky zvierat, kalkulacie nakladov a vynosov podniku, rozbor zasob a realizéacie
produktov za kategorie, Udaje o0 poskytnutych subvenénych tituloch a parametre
charakterizujice systém chovu a vyzivy zvierat). Podklady boli ¢lenené na jednotlivé
uctovné obdobia (od 1.1. do 31.12 konkrétneho roka),

- roéenky kontroly uzitkovosti hovidzieho dobytka na Slovensku (PS SR, 2016),

- dostupna vedecka a odborna tla¢ z oblasti polnohospodarskeho sektora a publikacie

Vyskumného tstavu ekonomiky pol'nohospodarstva a potravinarstva.

Na zéklade podkladov od chovatel'ov, bola vyhodnotena ekonomika chovu hovéadzieho
dobytka za jednotlivé uctovné obdobia, zamerana na zhodnotenie S$truktiry nakladov
kalkulaéného vzorca podla jednotlivych kategorii, analyzu vynosovych poloziek (dotacie,
realizaéné ceny produktov aich mnozZstvo podla kategorii), celkové zhodnotenie vysledku
hospodarenia a na ziskanie zakladnych informacii o systéme chovu a vyzivy zvierat. Vsetky
vysledky boli diskutované s chovatel'skou praxou. Vyuzité metodické postupy st blizsie
popisané v prilohach (Michalickova a kol., 2014; 2015a, b). Analyzovaneé boli aj zmluvy
Z oblasti dodavatel'sko-odberatel'skych vzt'ahov, scielom ziskat prehlad o platobnych
systémoch uplatiovanych v praxi za jednotlivé plemena. Z dévodu turbulentnych zmien v
sektore hovddzieho dobytka po vypuknuti mlie¢nej krizy, boli uvedené analyzy zamerané na

zhodnotenie najnovsich idajov po ukonceni mlie¢nej krizy, konkrétne na roky 2011 - 2013.

Vyuzitie ro¢eniek kontroly uzitkovosti a dostupnej vedeckej a odborne;j tlace z oblasti

ekonomiky pol'nohospodarstva, slazilo na ziskanie dodato¢nych tudajov, ktoré neboli
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Z podnikového hladiska dostupné (napr. prehladové informacie o kombinovanych

plemenéch), ale mali vplyv na produk¢no-ekonomické ukazovatele chovu oboch plemien.

4.2 Aplikéacia vstupnych parametrov do programu
ECOWEIGHT, stanovenie ekonomickych vah anavrh
selekénych kritérii

Vsetky tdaje z dostupnych databaz boli vyuzité ako vstupné parametre programu
ECOWEIGHT 6.0.4. zameraného na vypocet ekonomickych vah hospodarsky doélezitych
ukazovatel'ov hovéddzieho dobytka. Zakladom vypoctu ekonomickych vah ukazovatel'ov bolo
bio-ekonomické modelovanie systému chovu, pri zohl'adneni marketingovej stratégie najviac
uplatiiovanej v praxi pre dany produkény systém. Na vypocet ekonomickych vah bol pouzity
program ECOWEIGHT verzia 6.0.4 (Wolf a kol., 2013), a to ¢ast EWDC (verzia 2.2.3) na
vypocet ekonomickych vah v chove dojnic a ¢ast EWBC (verzia 3.0.4) zamerana na vypocet

ekonomickych vah v chove krav bez trhovej produkcie mlieka.
Stucast’'ou stanovenia ekonomickych vah ukazovatel'ov bol vypocet:

- staciondrneho stavu Struktiry stdda krav pre dany produkény systém za vyuZitia

Markovovych procesov (Reinsch a Dempfle, 1998) a itera¢nej procedury;
- Struktary stdda ostatnych kategorii dobytka;
- parametrov mliekovej UZitkovosti a ukazovatelov rastu;
- vynosov a nakladov pre kazdu kategériu zvierat;

- vysledku hospodarenia (zisku/straty a rentability chovu) produkéného systému
(vychadzajuc  z biologickych, ekonomickych a organizaénych parametrov)

vyjadrenych na kravu a rok;
- ekonomickych vah ukazovatel'ov.

Prvotnym zdrojom vstupnych dat do programu ECOWEIGHT ver. 6.0.4 (Wolf a kol.,
2013) boli udaje od chovatelov hovddzieho dobytka plemien slovenské strakaté (SS)
a slovenské pinzgauské (SP). Vyhodnotenie obratovych supisiek zvierat, kalkulacii nakladov

a vynosov podniku, detailny rozbor realizacie produktov a udaje o poskytnutych subvenénych
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tituloch, umoznili definovat’ zakladné produkcné a ekonomické ukazovatele oboch systémov

chovu.

4.2.1 Charakteristika produkénych systémov

Vstupné parametre produkénych systémov zohladfiovali aktudlnu situdciu na

mlie¢nych farmach a na farmach s chovom krav bez trhovej produkcie mlieka na Slovensku.

4.2.1.1 Dojnice

Pre dojené stdda kombinovanych plemien dobytka bol modelovany klasicky volny
systém ustajnia Cistokrvnych zvierat s celoro¢nou produkciou mlieka a s uzavretym obratom
stdda. Okrem mlieka boli realizované aj vysokotel'né jalovice a tel'atd nepotrebné na obnovu
stada, jato¢né kravy a mastalny hnoj. Vykrm bykov a ani volkov nebol v tomto produkénom
systéme brany do Uvahy. Predpokladany bol systém bez mlie¢nych kvot, pricom systém
spenazovania mlieka za jednotlivé plemena zohl'adnoval kvalitativne parametre mlieka (pocet
somatickych buniek, obsah tuku a bielkovin), za ktoré boli uplatiiované priplatky alebo zrazky
k zadkladnej cene mlieka. V stddach bolo predpokladané vyuzivanie umelej inseminéacie, a to
bez hormonalnej synchronizécie ruje. Popis reprodukéného cyklu dojenych stad je uvedeny
v schéme 4 a zékladna charakteristika dojeného produkéného systému pre obe hodnotené

plemend je uvedend v tabul’ke 3.

Schéma 4 Reprodukény cyklus dojnic

P 1 sP A Y P O

L | | | | ||
dni l?J 41 | 67 60 165 53 |?]
dnipoot. 7 48 115 175 340 393 400

Zdroj: Brestensky, (2002)
Pozn: O — otelenie, P - presun z porodne a do pdrodne, | — inseminacia, SP-servis peridéda, ZT — zistenie tel'nosti,

Z — zasuSenie.
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Tabul’ka 3 Hodnoty zéakladnych ukazovatelov kombinovanych plemien v oboch

produkénych systémoch

SS SP
Skupina znakov |Znak (jednotka) Dojeny | Nedojeny | Dojeny | Nedojeny
Mlieko Mlickova uzitkovost’ za laktaciu (kg) | 5717 - 4473 -
Obsah tuku (%) 3,6 - 39 -
Obsah bielkovin (%) 3,2 - 3,4 -
SCS (skore)? 4,72 - 4,72 -
Obtiaznost’ telenia (skore) 1,26 1,3 1,21 1,2
Funkéné Straty teliat pri porode (%) 8,3 9,1 75 51
Straty teliat do odstavu (%)3 6,8 5,6 5,0 5,0
Oplodnenost’ krav (%) 91 78 88 85
Oplodnenost’ jalovic (%) 93 85 89 92
Vyskyt ochoreni paznechtov
(ochorenie)* 0,53 - 0,26 -
Vyskyt klinickych mastitid
(ochorenie)* 0,39 - 0,25 -
Dlhovekost krav (roky) 3,14 3,20 3,70 4,04
Hmotnost' pri narodeni (kg)® 40 40 36 36
Hmotnost’ v dospelosti (kg) 630 630 580 580
Rastové Priemerny prirastok teliat do odstavu
(g / den)® 760 - 650 -
Priemerny prirastok bykov vo
vykrme (g / den) - 1000 - 1000
Hmotnost' vo veku 120 dni (kg)® - 130 - 108
Hmotnost vo veku 210 dni (kg)® - 201 - 166
Hmotnost' vo veku 365 dni (kg)® - 319 - 259
Jato&né Jatodna vytaznost (%)° 52 55 52 55
Zmisilost (trieda)® 3,78 3,38 3,77 3,26
Pretu¢nenost’ (trieda)8 2,23 2,90 2,23 2,48
RFT krav (kg suSiny / den) 0 0 0 0
RFI chovnych jalovic
RFI° (kg susiny / defi) 0 0 0 0
RFI vykrmovych zvierat
(kg suSiny / den) - 0 - 0

1Skére somatickych buniek poéitané ako logz (podet somatickych buniek/100 000) + 3. 2Potraty, mftvonarodené
tel’at a telatd uhynuté do 48 hodin po narodeni. 3Straty teliat do odstavu st vyjadrené ako podel prezZitych teliat.
Vek teliat pri odstave bol 100 dni v dojenom systéme a 259 dni v nedojenom systéme. *Pocet ochoreni na kravu
a rok v priemere za vietky laktacie. *Priemer za jalovicky a bycky. ®Priemerna hodnota jatoénych znakov je dana
pre jato¢né jalovi¢ky pocas ich odchovu (dojeny systém) a pre vykrm bykov (nedojeny systém).°Rezidualny
prijem krmiva.
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4.2.1.2 Kravy bez trhovej produkcie mlieka

Pre produkény systém krav bez trhovej produkcie mlieka bol charakteristicky pastevny
systém chovu s jarnym pripastanim, zimnym telenim krav a jesennym odstavom teliat. Telata
boli odchovavané na pastve spolu s kravami, pricom pastevné obdobie trvalo od 1. maja do
30. oktobra. Zvysok roka boli zvierata ustajnené v zimoviskach. Priptastacia sezona zac¢inala
v aprili umelou inseminaciou v prvom cykle, pricom po tyzdiiovej prestavke nasledovala
prirodzend plemenitba, ktorda celkovo pokryvala tri pohlavné cykly krav. Telata boli
odstavované na jesen, prevazne V mesiacoch september az oktober. Vynosy z chovu krav bez
trhovej produkcie mlieka boli tvorené trzbami z predaja zvierat (kravy, telatd, vykrmové
kategorie — intenzivny vykrm bykov aextenzivny vykrm volkov), mastalného hnoja
a dotaciami viazanymi k chovu a k produkénym ukazovatel'om. Popis reprodukéného cyklu
krav bez trhovej produkcie mlieka je uvedeny vschéme 5 a zakladnd charakteristika

nedojeného produkéného systému pre obe hodnotené plemena je uvedena v tabulke 3.

Schéma 5 Reprodukény cyklus krav bez trhovej produkcie mlieka

Kalendame mesiace

L o o v | v [ve v [vib] o | x | xt | xiL

Mastal Pastva Mastal

Telenie Pripustanie | Telnost’

Dojéenie | Statie na sucho

Zdroj: Brestensky (2002)

4.2.2 Hodnotené znaky

Ekonomické véahy boli pocitané pre niekol’ko skupin znakov v dojenom systéme chovu

ako aj vsystéme chovu krav bez trhovej produkcie mlieka. Islo o nasledovné skupiny znakov:

- mliekova uZitkovost - produkcia mlieka za 305-diiovu normovant laktaciu, obsah tuku

a bielkovin v mlieku,

- funkcné - obtiaznost’ telenia, straty teliat pri porode, straty teliat do odstavu,
oplodnenost’ jalovic a krav, dlhovekost’ krav a pocet somatickych buniek. Dlhovekost’
krav bola specifikovana ako produk¢éna dlhovekost, vyjadrena v rokoch. Pocet
somatickych buniek (SCC) bol vyjadreny ako skoére somatickych buniek (SCS —

somatic cell score) nasledovne:
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ukazovatele zdravia - vyskyt ochorenia koncatin a klinickych mastitid.

Mastitidy s0 vo vSobecnosti povazované za ckonomiky najdolezitejSie
ochorenie v chove mliekového dobytka. Vyskyt klinickych mastitid bol pre tGcely
stanovenia ekonomickych vah definovany ako pocet pripadov klinickych mastitid na
kravu a rok. Na kalkulaciu ekonomickych vah pre tento znak boli vyuzité nasledovné

postupy (Wolfova a kol., 2006):

Loss,,, = Loss,;, +Cost,, +Cost,, ., +COSt . (@))

Loss,; = Price, ., DisC,. (5)
3 1 Cl=60

Dics;, =365 Pcow, [C_I > Milk, DMP“J (6)
1=1 | i=l

Milk, = a, +bi+c,e*® (7

COStIabour = I—a‘bherd l:)riceherle\/|I (8)

Cost e, =Cost, ., YMI +4Price,, pcyy, 9)
. < Pcow,

pcydry = 365 pcldryz ! (10)

1=1

cl,

kde: LoSStotal bola celkova finan¢na strata z vyskytu klinickej mastitidy (€ na kravu a
rok), Lossmiik bola strata prijmov z nepredajného mlieka pocas trvania ochorenia kravy
(€ na kravu a rok), Costet boli naklady na lieCiva a veterinarne vykony (€ na kravu a
rok), Costianour bolo ocenenie ¢asu farmara, ktory stravil lie¢bou klinickych mastitid (€
na kravu a rok), Costoter boli ostatné naklady spojené s klinickymi mastitidami (€ na
kravu a rok), DisCmik bolo mnozstvo nepredajného mlieka (kg na kravu a rok),
Pricemik bola cena mliecka (€ za Kg), Pcowr bol podiel krav na laktécii I, Cli bolo
medziobodie pri laktacii | (dni), Milkii bolo mnozstvo mlieka (kg) za den i laktacie I;
ai, bi a ¢ boli koeficienty Wilminkovej funkcie za laktaciu | (Wilmink, 1987), DMP;;
bola prevaha klinickych mastitid za den i laktacie |, Costaryg boli naklady na lieciva (€
na pripad klinickej mastitidy), YMI bol priemerny vyskyt klinickych mastitid za
laktaciu (pripady klinickej mastitidy na kravu a rok), labwet bol ¢as veterinarneho
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vykonu (hodin na pripad klinickej mastitidy), YMIL, bol vyskyt klinickej mastitidy
pocas laktacie | (pripad klinickej mastitidy na kravu a rok), Pricewt bola cena
veterinarneho vykonu (€ za hodinu), Labnerd bol ¢as farmara straveny liecbou klinickej
mastitidy (hodin na pripad klinickej mastitidy), Pricenera bolo ocenenie ¢asu farmara (€
na hodinu), Costmach boli odpisy na pridavné dojace zariadenie (€ na kravu a rok),
Pricedry bola cena antibiotik na zasuSenie kravy (€ za davku), pcyqry bol podiel krav
zasuSenych antibiotikami na kravu a rok a pcCigry bol podiel krav zasusenych

antibiotikami za medziobhdobie.

Ochorenie paznechtov bolo definované ako pocet ochoreni na kravu a rok v
stade, v priemere za vSetky laktacie. Kalkulacia ekonomickych vah pri tomto znaku
vyuzivala podobny postup ako bol popisany pri znaku vyskyt klinickych mastitid,
pricom mnozstvo nepredajeného mlieka z dovodu vyskytu ochorenia paznechtov bolo

stanovené nasledovne:

Disc,., = 3652 Pcow, (ﬁ cvi'_'lmiwnk,i DCPHJ (11)
kde: Pcow; bol podiel krav na laktéacii I, CVIi bolo medziodbodie za laktéciu | (dni),
Milkii bola mliekova uzitkovost’ (kg) za den i v laktacii I, DCPi bola prevaha ochoreni
paznechtov lieGenych antibiotikami za den i laktacie | a dd bola dizka laktacie,
stanovena ako rozdiel medzi medziobdobim a difiami stitia na sucho. Prehlad
vstupnych parametrov potrebnych na vypocéet ekonomickych véah ukazovatelov
zdravia je uvedeny v tabul’ke 4.
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Tabul’ka 4 Vstupné parametre pre ukazovatele zdravia

Ukazovatel’ (jednotka) SS SP

Ochorenia paznechtov

Néklady na liec¢bu (€ / ochorenie)

- s antibiotikami 10 10

- bez antibiotik 4 4
Dizka veterinarneho osetrenia (hod / ochorenie) 0,5 0,5
Poplatok za veterinarne sluzby (€ / hod) 9,21 9,21
Podet ochoreni na kravu a rok (minimum / maximum)? 0,10/0,70| 0,20/0,40
Percento vyskytu ochoreni s antibiotickou lie¢bou

(minimum / maximum)! 2/10 10/20
Premenlivost’ v dennom vyskyte ochoreni s antibiotickou liecbou

(minimum / maximum)® 2 0/0,01 | 0/0,02
Klinické mastitidy

Néklady na liec¢bu (€ / ochorenie) 27 27
Dika veterinarneho osetrenia (hod / ochorenie) 0,5 0,5
Poplatok za veterinarne sluzby (€ / hod) 9,20 9,20
Pocet ochoreni na kravu a rok (minimum / maximum)? 0,10/0,50| 0,20/0,30
Cena lieCiva na zasuSenie kravy (€ / davka) 1,2 1,2
Percento vyskytu krav zasusenych antibiotikami 97 97

Premenlivost’ v dennom vyskyte ochoreni
(minimum / maximum)?* 23 0/0,027 | 0/0,025

IMinimum a maximum dosiahnuté pocas vetkych reprodukénych cyklov. 2Pomer poctu zvierat s antibiotickou

liecbou a celkového poctu zvierat v stdde v dany defi. Pomer podtu zvierat s ochorenim a celkového poctu

zvierat v stade v dany den laktacie.

rastové - hmotnost’ teliat pri poérode, hmotnost’ v dospelosti, priemerny denny

prirastok teliat v odchove, hmotnost’ teliat v roznom veku (120, 210 a 365 dni),
Jjatocné - jatocna vytaznost, priemernd trieda za zmésilost’ a pretu¢nenost’,

ukazovatele rezidualneho prijmu krmiva (RFI) - RFI pre jednotlivé kategérie zvierat.
Reziduélny prijem krmiva bol definovany ako rozdiel medzi aktudlnou dennou
spotrebou susiny (DMI) a predpokladanou DMI na zviera. Predpokladom bolo, Ze
priemerny RFI kazdej kategorie zvierat bol nulovy. To znamena, ze v zékladnych
vypo¢toch bola aktudlna DMI rovna predikovanej DMI. Proces vypoctu
ekonomickych vah pre tento znak teda prebiehal za pomoci zmeny spotreby susiny o
+0,05 kg na den. Predikovany denny DMI kazdej kategérie zvierat (kravy, chovné

jalovice od 180 dni do otelenia, vykrm od 180 dni do porazky) bol stanoveny na
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zaklade potreby bielkovin a energie potrebnej na rast zvierat a produkciu mlieka.

Vstupné parametre potrebné na vypocet nakladov na krmiva pre SS plemeno su

uvedené v tabul’ke 5 a pre SP plemeno v tabul’ke 6.

Tabul’ka 5 Vstupné parametre ndkladov na krmiva pre SS plemeno

Obsah DM! Obsah energie Obsah bielkovin Cena
Kategoria zvierat | (kg DM / kg ¢erstvej hmoty) | (MJ NE% kg DM) | (g PDI®/ kg DM) | (€ / kg DM)
Dojeny systém*
Kravy 0,358 6,26 81 0,053
Tel’ata v odchove 0,783 6,84 144 0,534
Chovné jalovice 0,363 5,97 75 0,050
Nedojeny systém®
Kravy 0,300 5,70 75 0,014
Telata v odchove 0,420 6,90 84 0,039
Chovné jalovice 0,340 4,88 59 0,008
Vykrmové zvierata 0,480 6,87 118 0,030
1Susina. 2Netto energia. Obsah bielkovin. *Priklad kimnej davky pouZivanej v letnej sezone. "Hodnoty pouzité
pri telatdch nezohladiuji skfmené mlieko.
Tabul’ka 6 Vstupné parametre ndkladov na krmiva pre SP plemeno

Obsah DM* Obsah energie | Obsah bielkovin Cena
Kategoria zvierat | (kg DM / kg Cerstvej hmoty) | (MJ NE% kg DM) | (g PDI®/ kg DM) | (€ / kg DM)
Dojeny systém*
Kravy 0,365 5,78 75 0,055
Telata v odchove 0,776 6,84 144 0,596
Chovné jalovice 0,381 577 89 0,052
Nedojeny systém®
Kravy 0,200 5,70 75 0,010
Tel’ata v odchove 0,420 6,04 71 0,034
Chovné jalovice 0,200 5,88 68 0,008
Vykrmové zvierata 0,240 5,75 92 0,022

1Susina. 2Netto energia. 30Obsah bielkovin. Priklad kifmnej davky pouZivanej v letnej sezone. "Hodnoty pouzité

pri telatach nezohladiiuji skimené mlieko.

4.2.3 Ziskova funkcia

Ako kritérium ekonomickej efektivnosti produkéného systému bol stanoveny celkovy

zisk, t. j. rozdiel celkovych vynosov a celkovych nékladov vyjadrenych na kravu a rok.

45




Vsetky vynosy a naklady boli odurokované k ¢asu narodenia potomkov. K odurokovaniu bola
vyuzitd redlna trokova miera vo vyske 1 %, ktora bola odhadnutd na ziklade rozdielu
priemernej ro¢nej Grokovej miery Gverov a inflacie platnej na Slovensku v analyzovanom
obdobi (Krupova a kol., 2016). Celkovy zisk bol stanoveny nasledovne (Wolf a kol., 2013):

zisk = rev’xNDE ™ — cost'xNDE €V (12)

kde: zisk bol vyjadreny v € na kravu arok, rev’ acost” boli riadkové vektory vynosov
anakladov, sprvkami revi acost, kde ibola kategoria zvierat. NDE(™®) a NDE®) boli
stipcové vektory odurokovacich koeficientov vynosov a nakladov, sprvkami NDE;")
a NDE;(®,

Vyznamnou vynosovou polozkou boli trzby z predaja mlieka (Revmi), ktoré boli

vypocitané nasledovne (Wolfova a kol., 2007):

Re Vo = Milk o,y Price (13)
Milk,,.,, =365>_ > Milk; p, /Cl, (14)
i
D
Milk;;, = > Milk(t) (15)
t=1
Milk (t) = at°e e *® (16)

kde: Milkiotal bolo priemerna produkcia mlieka v kg na kravu a rok, Pricemik bola priemerna
cena za kg mlieka, Milkij bolo mlieko produkované kravou v stadiu ji v reprodukénom cykle i,
Cl; bolo medziobdobie v reprodukénom cykle i (v ditoch), Dijbola dizka laktacie pre kravu v
Stadiu i v reprodukénom cykle i (v dioch), Milk(t) bola produkcia mlieka (v kg) v dni t za
reprodukény cyklus i kalkulovana z modifikovanej Woodovej funkcie (Fox a kol., 1990), a, b,

C, d boli parametre lakta¢nej krivky a p(t) boli dni gravidity.

Pri kalkuldcii priemernej ceny, potrebnej pre stanovenie trzieb z mlieka, bol
zohl'adneny priemerny obsah tuku a bielkovin v mlieku, ako aj zatriedenie mlieka do
kvalitativnej triedy na zaklade obsahu somatickych buniek. Trzby z jatoénych zvierat boli
funkciou Zivej hmotnosti pri porazke, jatocnej vytaznosti a priemernej ceny za kg Zivej
hmotnosti. Realizaéna cena bola definovana na zaklade zatriedenia v cenovej maske
komerc¢ného systému SEUROP. Vstupy potrebné na kalkulaciu vynosov a trzieb pre SS a SP

plemno su sumarizované v tabul’ke 7.
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TabuPka 7 Vstupné parametre na vypocet vynosov a trzieb oboch plemien dobytka

SS SP
Ukazovatel’ (jednotka) Dojeny | Nedojeny | Dojeny | Nedojeny
Zékladna cena mlieka (€ cent / kg mlieka)! 28,07 - 31,00 -
Priplatky za obsah bielkovin (€ cent / % bielkovin) 0,8 - 1,2 -
Priplatky za obsah tuku (€ cent / % tuku) 0,7 - 1,0 -
Zrazky za nestandardné mlieko (€ cent / kg mlieka)? 4.6 - 6,3 -
Priemernd cena pri predaji (€ / kg zivej hmotnosti)
Telat4® 2,4 2,4 2,7 2,5
Jalovice* 1,3 1,3 1,3 1,2
Kravy® 1,2 1,1 1,2 1,1
Vykrmové byky a volky® - 1,7 - 1,5
Priemerna zivad hmotnost’ (kg / zviera)
Telata 116 239 91 195
Jalovice 515 533 451 407
Kravy 597 618 540 540
Vykrmové byky a volky - 550 - 550
Ocenenie mastalného hnoja (€ / 100 kg) 0,03 0,03 0,03 0,03
Produkcia mastalného hnoja na kravu (kg / den) 45 30 40 16
Priame dotécie’
Produkcia mlieka (€ / kg mlieka) 0,0117 - 0,0117 -
Dobytéia jednotka (€ / kravu a rok) 88,06 99,5 88,06 99,5
Genetické Zivocisne zdroje (€ / kravu a rok) - - 200 200
Kontrola uzitkovosti (€ / kravu a rok) 23,13 - 23,13 -

1SS - mlieko s po¢tom somatickych buniek < 400 000 buniek / ml, s obsahom tuku >3,6 % a s obsahom
bielkovin >3,2 %; SP - mlieko s po¢tom somatickych buniek od 300 000 do 400 000 buniek / ml, s obsahom
tuku v rozpéti 3,1 % do 4,2 % a s obsahom bielkovin od 2,8 % do 3,6 %. 2 SS- mlieko s podtom somatickych
buniek >400 000 buniek /mL, s obsahom tukov <3,6 % a s obsahom bielkovin <3,2 %; SP - mlieko s po¢tom
somatickych buniek >400 000 buniek /ml, s obsahaom tukov <3.1 % a s obsahom bielkovin <2,8 %. 3Cena je
stanovana za kg zivej hmotnosti jalovic a by¢kov pri odstave vo veku 100 dni v dojenom systéme a vo veku 259
dni v nedojenom systéme chovu. “SS - cena je stanovand za kg Zivej hmotnosti jalovic predanych ako
vysokotelné vo veku 900 dni pre dojeny systém a predanych pred prvym pripustenim vo veku 865 dni v
nedojenom systéme; SP - cena je stanovana za kg zivej hmotnosti jalovic predanych ako vysokotelné vo veku
1060 dnf pre dojeny systém a predanych pred prvym pripustenim vo veku 896 dni v nedojenom systéme. °Cena
je stanovena za kg Zivej hmotnosti jatoénych krav. 5Cena je stanovena na ziklade rozloZenia jato&nych tried
cenovej masky SEUROP systému pre zmésilost’ a pretuénenost’. SS - byky boli predané vo veku 569 dni a volky
vo veku 692 dni; SP- byky boli predané vo veku 598 dni a volky vo veku 706 dni. "Priemerna hodnota priamych
dotacii za obdobie rokov 2011 - 2013. Dotéacie na vykon kontroly uzitkovosti zohladfiovali dotacie na vSetky
kategorie zvierat v stade (tela do 6 mesiacov - 0,2 dobytéej jednotky, dobytok od 6 do 24 mesiacov - 0,6
dobytéej jednotky, byky a jalovice nad 24 mesiacov - 1 dobytéia jednotka).
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Pre ucely vypocétu ekonomickych vah boli v nakladoch zahrnuté néklady na ustajnenie

(napr. podstielka), kfmenie (vlastné a nakupované krmivd), veterindrnu starostlivost’, chov

(insemindcia anéklady stiou spojené) a fixné naklady (mzdy, energie, opravy, reZijné

naklady). Uvedené naklady boli definované pre kazdua kategoriu zvierat v danom produkénom

systéme individualne. Vstupy potrebné na kalkulaciu ostatnych nékladov pre SS a SP

plemeno su uvedené v tabulke 8.

Tabul’ka 8 Vstupné parametre na vypocet ostatnych nakladov

SS SP

Ukazovatel’ (jednotka) Dojeny | Nedojeny | Dojeny | Nedojeny
Cena inseminacnej davky (€ / davka) 8 - 8 -
Maximalny pocet inseminacii na jalovicu/kravu 5/6 - 5/6 -
Pocet reinseminécii 1 - 1 -
Pocet krav na byka - 35 - 35
Néaklady na odstranenie uhynutych zvierat (€ / zviera)

- dospelé zvierata 333 320 307 307
- mladeé zvierata 287 200 183 183
Naklady na veterinrnu starostlivost’

- kravy (€ / zviera a reproduk¢ny cyklus) 85 90 97 87
- tel'ata (€ / zviera v odchove) 7,8 - 3,6 -

- chovné jalovice (€ / zviera do otelenia) 29 10 35 15
- vykrmové byky a volky (€ / zviera) - 20 - 18
Néaklady na obtiazny porod (€ / otelenie)?

- obtiaznost’ telenia 3 39,7 80,0 33,2 33,2
- obtiaznost’ telenia 4 79,9 120,0 116,2 116,2
Vyskyt obtiaznych porodov (pocet na 100 oteleni) 4,4 2,9 3,2 3,0
Fixné naklady (€ / zviera a def)®

- krava 2,80 0,98 2,32 1,02
- tel'a 0,81 - 0,66 -

- chovné jalovice 1,14 0,50 0,48 0,63
- vykrmove byky a volky - 1,00 - 0,53
Néklady na vodu (€ / deil) 0,10 0,10 0,09 0,09
Néklady na slamu a podstielku pre kravu (€ / den) 0,06 0,06 0,05 0,05

INaklady na veterindra, na lie¢iva, na obtiazne porody, vyskyt mastitid a ochoreni paznechtov. ?Na vyjadrenie

obtiaznosti telenia si pouzivané 4 skore: 'ahké telenie bez pomoci (1), 'ahké telenie s pomocou (2), obtiazne

telenie s veterinarnou pomocou (3) a cisarsky rez (4). 3Mzdové naklady, energie, pohonné hmoty, opravy a

udrziavanie, poistenie, odpisy budov a rezijné naklady.
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4.2.4 Vypocet ekonomickych vah a navrh selekénych kritérii

Marginalne ekonomické vahy boli vyjadrené ako numericka aproximacia parcialnej
derivécie ziskovej funkcie, s ohladom na podiel diferencii zisku a Urovni ukazovatela. Pri
jednotlivych znakoch bolo predpokladané normalne rozdelenie pocetnosti a vypocet
ekonomickych vah bol nasledovny:

Zh _ZI

=_Sho o 17
v, -TV/ ()

ev,

kde: ev| bola marginalna ekonomicka vaha znaku | vyjadrend na jednotku znaku na kravu

arok v €, Zn aZ bol zisk vypocitany pri zvysenej, resp. zniZenej hodnote znaku | a TV,

a TV, bola zvysena resp. znizena hodnota ukazovatel'a | (+0,5%).

Pre vzajomné porovnanie ckonomickej dolezitosti jednotlivych znakov boli
marginalne ekonomické vahy vynasobené prislusnou genetickou smerodajnou odchylkou, to

znamena Standardizované na spolo¢ného menovatel'a nasledovne:
evs, =ev, xS, (18)

kde: evs| bola standardizovana ekonomicka vaha pre znak I, ev| bola marginalna ekonomickéa
vaha pre znak | a s bola genetickd smerodajnd odchylka pre znak I. Genetické smerodajné
odchylky boli prevzaté z prac Miesenberger (1997), Koots a Gibson (1998), Coopman a kol.
(1999), Hradecka (2002), Brumatti a kol. (2002), Pfibyl a kol. (2003), Krupa a kol. (2005),
Krupova a kol. (2009; 2016), Hietala a kol. (2014), ako aj z medzinarodného genetického
hodnotenia Interbull (Interbull, 2016). Prehl'ad genetickych smerodajnych odchylok
hodnotenych populécii hovéadzieho dobytka pre hodnotené znaky je sumarizovany v tabulke
9.

Na zéklade vlastnych analyz parametrov kombinovanych plemien dobytka chovanych
na Slovensku a ostatnych zdrojov, boli aktualizované vsetky produkéné a ekonomické inputy
bio-ekonomického modelu programu ECOWEIGHT (Wolf akol., 2013). Vysledkom
vypoctov bolo modelovanie aktualnej struktary stdda, ekonomiky chovu a ekonomickych vah
znakov plemien SS a SP, chovanych v dojenom systéme ako aj v systéme chovu krav bez
trhovej produkcie mlieka. Ekonomické vahy boli pocitané pre 20 znakov v dojenom a pre 18

znakov v nedojenom produkénom systéme.
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TabulPka 9 Genetické smerodajné odchylky (og) hodnotenych znakov oboch plemien

Skupina SS SP
znakov Znak (jednotka) Dojeny | Nedojeny | Dojeny | Nedojeny
Mlieko Mliekova uzitkovost’ za laktaciu (kg) 396 - 368 -
Obsah tuku (%) 0,23 - 0,21 -
Obsah bielkovin (%) 0,11 - 0,09 -
SCS (skore)! 8,6 - 0,085 -
Obtiaznost’ telenia (skore) 0,05 10,00 0,05 0,05
Funkéné Straty teliat pri porode (%) 2,1 0,9 3,1 2,1
Straty teliat do odstavu (%)3 2 0,6 1 1
Oplodnenost’ krav (%) 2 5 1,5 2
Oplodnenost’ jalovic (%) 15 45 15 1,3
Vyskyt ochoreni paznechtov
(ochorenie)* 0,014 - 0,014 -
Vyskyt klinickych mastitid
(ochorenie)* 0,04 - 0,04 -
Dlhovekost krav (roky) 0,3 0,5 0,3 0,4
Hmotnost pri narodeni (kg)® 1,6 1,7 1,7 1,7
Hmotnost’ v dospelosti (kg) 17,5 32,0 17,5 17,5
Rastové Priemerny prirastok teliat
do odstavu (g / defi)° 60 - 65 -
Priemerny prirastok bykov vo vykrme
(g / den) - 40 - 59
Hmotnost vo veku 120 dni (kg)® - 12,2 - 11,6
Hmotnost' vo veku 210 dni (kg)® - 15,6 - 15,4
Hmotnost' vo veku 365 dni (kg)® - 22,3 - 23,1
Jatocné Jatoéna vytaznost (%)° 1,14 0,80 1,04 1,10
Zmasilost’ (trieda)6 0,03 0,02 0,03 0,030
Pretu¢nenost’ (‘[rieda)6 0,02 0,01 0,02 0,020
Efektivnost’ RFI” krav (kg susiny / def) 0,14 0,10 0,23 0,18
vyuZitia RFI” jalovic (kg suiny / defi) 0,09 0,09 0,09 0,09
krmiva RF1” vykrmovych zvierat
(kg suSiny / den) B 0,10 - 0,10

Zdroj: Miesenberger (1997), Koots a Gibson (1998), Coopman a kol. (1999), Hradecka (2002), Brumatti a kol.
(2002), Pribyl a kol. (2003), Krupa a kol. (2005), Krupova a kol. (2009; 2016), Hietala a kol. (2014), Interbull

2016).

1Skore somatickych buniek pocitané ako log, (pocet somatickych buniek/100 000) + 3 2Potraty, mftvonarodené

telata a telata uhynuté do 48 hodin po narodeni. 3Straty teliat do odstavu st vyjadrené ako podel prezitych teliat.

Vek teliat pri odstave bol 100 dni v dojenom systéme a 259 dni v nedojenom systéme. “Pocet ochoreni na kravu

a rok v priemere za vietky laktacie. Priemer za jalovicky a bycky. ®Priemerna hodnota pre jatoéné jalovicky

pocas ich odchovu (dojeny systém) a pre vykrm bykov (nedojeny systém). "Rezidualny prijem krmiva.
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Nésledne bola ekonomicka vaha ukazovatel'a vyjadrena relativne (v %) ako podiel na
sume absolutnych hodnét Standardizovanych ekonomickych vah vsetkych hodnotenych

ukazovatel'ov:

levs |

Z| |eVSI |

kde: evr, bola relativna ekonomickéa vaha pre znak I.

evr, =100 x (19)

Na zéklade takto stanovenych relativnych ekonomickych vah bolo mozné stanovit’
ekonomicky najvyznamnej$ie ukazovatele, ako mozné selekéné kritéria v chove dojnic

a v chove krav bez trhovej produkcie mlieka oboch analyzovanych plemien dobytka.
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5 Vysledky

Vzhl'adom na ciele prace, su kapitoly ,,Vysledky* a ,,Diskusia® ¢lenené na 2 zakladné
Casti. V praci boli vyhodnotené zakladné naturalno-ckonomické, produkéné a reprodukéné
parametre chovov kombinovanych plemien hovadzieho dobytka na Slovensku (slovenské
strakaté a slovenské pinzgauské plemeno v d’alsom texte uvadzané ako SS a SP). Nasledne,
v kombindcii s ostatnymi informaénymi zdrojmi (Cast’ ,,Material a metody*) boli tieto
informécie aplikované ako vstupné parametre do programu ECOWEIGHT (Wolf a kol.,
2013), zameraného na vypocet ekonomickych vah hospodarsky vyznamnych ukazovatel'ov
jednotlivych populécii. Takymto spésobom boli navrhnuté selekéné kritéria doélezité pre
tvorbu selekénych indexov kombinovanych plemien dobytka, chovanych v dojenom

a nedojenom systéme na Slovensku.

5.1 Z&akladné produkéno-ekonomické parametre

Dojené stada (vybrané chovy) hodnotenych kombinovanych plemien dobytka boli
situované v nizinnych oblastiach, kym stada bez trhovej produkcie mlieka (vybrané chovy)
boli lokalizované prevazne v horskych a podhorskych oblastiach Slovenska. Uvedeny faktor
spolu so Specifikami oboch produkénych systémov (definovanych v Casti ,,Materidl a
metddy*), determinovali celkovy intenzitu produkcie a dosahovanu uUroven produkénych,
reprodukénych a ekonomickych parametrov dobytka oboch plemien a produkénych systémov

v analyzovanych chovoch.

5.1.1 Produké¢éné ukazovatele

Zakladné produkéné ukazovatele hodnotenych stdd dobytka st uvedené v tabul’ke 10.
V systéme dojnic vykazovali dojnice plemena SS lepsie produkéné parametre (hruba natalita,
dizka medziobdobia, skorsi vek pri prvom oteleni a priemerna GZitkovost), avsak bol zisteny
nizsi pocet laktacii a vys$si podiel thynu krav a teliat do odstavu (tabul’ka 10). V systéme
chovu krav bez trhovej produkcie mlieka (v pripade plemena SS boli tieto stada, v porovnani
s dojenymi, situované do extenzivnejSich vyrobnych podmienok), bolo pri oboch plemenéch
zaznamenané zhorSenie produkénych parametrov (najméd hrubej natality, tabulka 10).

Markantnej$ie sa tieto zmeny prejavili pre plemene SS, vynimkou bol iba ukazovatel' thyn
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teliat do odstavu, kde vSak bola zistena vyssia variabilita. Priemerny pocet teliat predanych na
100 krav plemena SS bol z dévodu vysSicho thynu krav (a teda vySSej potreby jalovic na
obnovu stada) v porovnani s plemenom SP niz$i. Navyse, priemerny denny prirastok teliat do

odstavu bol pri SS plemene v priemere 0 24 % niz$i ako intenzita rastu teliat plemena SP.

TabuPka 10 Zakladné produkéné ukazovatele! hodnotenych stad dobytka

> (i SS SP

Ukazovatel' (jednotka) Dojené | Nedojené Dojené | Nedojené
Pocet zvierat v stade (Ks) 253+63 | 9629 177 + 8 66 + 8
Hruba natalita? (%) 104+4 | 81+18 92+2 68 £ 17
Uhyn krav (%) 3823 | 93%2 17+£12 | 23%1
Uhyn teliat do odstavu (%) 89+84 | 63+64 | 3,7+20 | 9,7+20
Medziobdobie (dni) 399+ 11 | 420+£31 | 415+1 | 41947
Vek pri prvom oteleni (dni) 855+41 | 998+45 | 1303+19 | 1075+ 23
Pocet laktacii 28+04 | 23+0,1 | 32+0,1 | 28%0,3
Obsah tuku (%) 41+0,1 - 41+0,1 -
Obsah bielkovin (%) 35+0,1 - 34%0,1 -
Priemerna uzitkovost’ (kg na KD3) 16,5+0,9 - 14,1+0,3 -
PDP*teliat v odchove (g/KD?) - 711 £ 104 - 934 + 141
Koeficient predanych teliat* (%) - 57 + 26 - 76 £ 24

'Hodnoty st vyjadrené ako priemer * smerodajnd odchylka za obdobie rokov 2011 az 2013. 2Podet
Zivonarodenych teliat na 100 krdv zakladného stada. 3Kimny den. “Podet teliat predanych na 100 krav
zakladného stada.

5.1.2 Naklady na chov

Z hladiska nakladovej Struktury dojeného systému, mali pri oboch plemenach
najvacsie zastlpenie krmiva, ostatné priame naklady a odpisy zvierat (graf 2). Naklady na
kifmny den plemena SS (6,58 €) boli v porovnani so SP plemenom vyssie o 5 %. Kym naklady
na nakdpené krmiva tvorili pri SS plemene iba 13 %, pri SP plemene to bolo az 21 %
z celkovych néakladov. Dévodom bolo situovanie chovov SP plemena do menej priaznivych
klimatickych podmienok, aztoho vyplyvajica nutnost nakupu vacSej Casti krmiv

Vv porovnani s chovmi SS plemena.
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Graf 2 Struktura nakladov v dojenych stadach
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Extenzivnost’ nedojeného systému chovu sa prejavila aj v nakladovej Struktare oboch
plemien (graf 3), nakol’ko najnizsi podiel nakladov tvorili odpisy a mzdové néklady. Naklady
nedojeneého systému chovu boli z prevaznej Casti tvorené vlastnymi krmivami. Naklad na
kfmny deni kravy s telatom plemena SS dosiahol troven 2,76 €, ¢o bolo o 9 % menej v

porovnani s plemenom SP.

Graf 3 Struktdra nakladov v stadach bez trhovej produkcie mlieka
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5.1.3 Ekonomické parametre chovu

V dojenych stadach SS plemena bol, napriek niz$ej realizacnej cene za kg mlieka
a vys§im nakladom na dojnicu arok, zisteny priaznivejSi ekonomicky vysledok (+7 %
v porovnani s plemenom SP, tabul’ka 11). Dévodom bola najma vys$ia mlickova uzitkovost’

dojnic plemena SS. Po zapoéte priamych podpdr (bez 200 € na kravu arok na chov
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ohrozeného SP plemena), sa rozdiel vo vysledku hospodarenia medzi plemenami vyrazne
znizil, ale stile bol v prospech SS plemena. Néklady na kravu arok zistené v dojenom
systtme boli takmer naplno kompenzované trzbami, predovSetkym z predaja mlicka

a brakovanych krav.

Tabulka 11 Zakladné ekonomické ukazovatele! hodnotenych dojenych stad

Ukazovatel’ (v € / jednotku) SS SP
Realiza¢na cena bez dotacii (100 kQ) 31,95+ 1,75 34,73 +£1,97
Realiza¢na cena s dotaciami? (100 kg) 33,96 + 2,11 37,26 £ 2,21
Trzby z predaja mlieka bez dotacii (dojnica) 1922 + 177 1777 £ 121
Trzby z predaja mlicka s dotaciami? (dojnica) 2043 + 185 1907 + 144
Dotécia na ohrozené plemeno (ks) - 200
Naklady (dojnica) 2403 + 31 2298 + 93
Zisk bez dotécii (dojnica) -481 £+ 310 -521 + 42
Zisk s dotaciami? (dojnica) -361 + 331 -190 + 53

'Nékladové a vynosové parametre, vysledok hospodarenia. Hodnoty st vyjadrené ako priemer + smerodajna
odchylka za obdobie rokov 2011 az 2013. ?Doticia v € na velk dobyt¢iu jednotku (58 + 88) a platba na dojnicu
(44 £ 10); dojnica = 1 velka dobytéia jednotka (MPRV SR, 2014).

V stadach bez trhovej produkcie mlieka bol priaznivej$i vysledok hospodarenia
zaznamenany pri plemene SP. Néklady na kravu a rok, ako aj naklady na predané tela boli
sice vpriemere 013 % vySsie, ale boli kompenzované vysS§imi trzbami — najméa
z predaja teliat. Tie primarne vyplyvali z vy$§ieho poctu predanych teliat a vysSich
hmotnostnych prirastkov teliat do odstavu (+31 %) v porovnani so stadami plemena SS. Bez
zapoctu dotacie na chov ohrozeného SP plemena, bol vysledok hospodarenia na kravu a rok
u oboch plemien porovnatel'ny. Naopak, po zapoéte uvedenej dotacie sa rozdiel este zvacsil,
v prospech stad SP plemena, a teda dosiahnut strata bola u tohto plemena niz$ia az o 40 %.
Vsetky zakladné ekonomické parametre nedojenych stad kombinovanych plemien st uvedené

V tabulke 12.
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Tabulka 12 Zakladné ekonomické ukazovatele! hodnotenych stad bez trhovej produkcie

mlieka

Ukazovatel (v € / jednotku) SS SP
Realiza¢na cena teliat (kg z.hm) 2,83+0,92 2,45+ 0,49
Trzby z predaja teliat? (ks) 257 £123 405 + 32
Trzby z predaja krav® (ks) 66 = 19 89+3
Dotécie na VDJ* (VDJ) 98 + 72 98 +72
Dotacia na ohrozené plemeno (ks) - 200
Naklady (krava) 7713+ 274 926 £ 62
Naklady na predané tel'a® (ks) 173 £ 140 184 + 25
Vysledok hospodarenia® (krava a tel’a) -524 + 139 -316 + 93

!Nakladové a vynosové parametre, vysledok hospodarenia. Hodnoty st vyjadrené ako priemer + smerodajna
odchylka za obdobie rokov 2011 az 2013. ?Telatd predané vo veku 6 mesiacov. 3Po zohladneni miery
brakovania. “Dotécia na velkli dobyt&iu jednotku (VDJ); tela do 6 mesiacov = 0,2 VDJ, krava = 1 VDJ (MPRV
SR, 2014). 5So zapoctom dotécii.

5.2 Ekonomické vahy znakov a navrh selek¢énych kritérii

5.2.1 Produkéno-ekonomické zhodnotenie

Dojnice plemena SS mali produkénti dlhovekost” v priemere 3,1 roka, priCom pri
kravach bez trhovej produkcie mlieka bol tento ukazovatel’ mierne vyssi, a to na urovni 3,2
roka. O nie¢o vysSiu uroven produkénej dlhovekosti dosahovali zvierata populacie SP
plemena, kde priemerna dlhovekost' dojnic bola 3,7 roka, pricom pre kravy bez trhovej
produkcie mlieka to bolo 4,04 roka. Vekova struktira stad dojeného a nedojeného systému

chovu SS a SP plemena je zobrazena v grafe 4.
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Graf 4 Struktira stad SS a SP dobytka v dojenom a nedojenom systéme chovu.
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Prezite'nost’ a vyuzitie potomstva v hodnotenych produkénych systémoch plemena SS
a SP, je blizsie $pecifikované v tabulke 13. Co sa hlavnych ukazovatelov tyka, v dojenom
systéme SS a SP plemena bolo potrebnych na obnovu stada o 19 % viac jalovic na 100 krav a

rok, v porovnani so systémom chovu krav bez trhovej produkcie mlieka (tabulka 13).

Byc¢ky boli v oboch produkénych systémoch a plemenéach predavané pri odstave,
pricom pre dojeny systém to bolo vo vyrazne nizSom veku (100 dni) ako v nedojenom
systéme chovu (259 dni). Samostatné vykrmové kategorie (vykrm bykov a volkov) boli
evidované v pripade oboch plemien iba pre nedojeny systém chovu, pricom mali nizke

zastUpenie.

Tabulka 13 Prezitelnost’ a vyuzie potomstva v produkénych systémoch plemena SS a SP

(pocet zvierat na 100 otelent)

SS SP
Kategoria Dojené | Nedojené Dojené Nedojené
Zivo narodené tel'ata 96,9 95,7 94,2 96,0
Odstavené telata’ 80,9 85,5 88,6 89,7
Tel'atd predané pri odstave 27,5 27,8 42,6 31,3
Byckovia predany na chov 10,5 1,1 19 1,1
VVykrmované byky/volky - 10/1,1 - 9,6/1,0
Jalovice na obnovu stada 42,9 36,1 31,6 26,8
Jalovice predané pred pripustenim - 6,8 - 18,1
Predané vysokotel'né jalovice 15 - 3,5 -

Vek tel'ata pri odstave bol 100 dni pre dojeny a 259 dnf pre nedojeny systém.
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Struktira trzieb hodnotenych produkénych systémov SS a SP dobytka je zobrazena
v grafe 5. Prioritnou ¢ast'ou trzieb v dojenej populdcii boli trzby z predaja mlieka (1 525 €
al295 € na kravu a rok). Naproti tomu, v nedojenej populécii SS a SP plemena boli
v §truktare trzieb najviac zastipené trzby z predaja odstavenych zvierat (157 € a 161 € na

kravu a rok).

Graf 5 Struktira trzieb! v dojenej a nedojenej populacii SS a SP plemena
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Polozka ,,iné“ predstavuje trzby z predanych chovnych zvierat, predaj mastalného hnoja apri systéme bez

trhovej produkcie mlieka aj predaj krdv na bitanok.

Ako je zobrazené v grafe 6, najvyssie zastupenie v kalkulaénom vzorci populécie SS
a SP plemena mali v systéme chovu dojnic néklady na krmiva (846 € a 813 € na kravu a rok),
a fixné néklady (855 € a 756 € na kravu a rok). Podobné vysledky boli zistené aj v nedojenej
populéacii SS a SP plemena, kde naklady na krmiva dosiahli troven 322 € a 283 € na kravu
a rok, a fixné naklady 331 € a 340 € na kravu a rok.
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Graf 6 Strukttra nakladov® v dojenej a nedojenej populécii SS a SP plemena
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Veterinarne naklady zahfiaju naklady na klinické mastitidy a iné veterindrne oSetrenia (napr. naklady spojené
S obtiaznost'ou telenia, naklady na likvidaciu mftvych zvierat); naklady na ustajnenie zaffiaju naklady na slamu,
znizené o trzby z mastalného hnoja; fixné naklady zahiiiaji naklady na mzdy, energie, opravy a udrZiavanie,

poistné, pohonné hmoty, rezijné naklady a odpisy dlhodobého majetku.

Z hladiska vysledku hospodarenia, boli aj po zapocte priamych dotacii na produkciu,
oba hodnotené produkéné systémy a plemena nerentabilné. Vysledok hospodarenia (bez
zapo¢tu dotacii) dojenej populacie SS plemena, bol v porovnani s nedojenou populéciou o0 11
% priaznivejsii. Naopak, v pripade plemena SP, bola strata na kravu a rok v dojenom systéme

0 3 % vyssia v porovnani so systémom bez trhovej produkcie mlieka.
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Graf 7 Vysledok hospodarenia (VH)! v dojenej a nedojenej populécii SS a SP plemena
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Yvysledok hospodarenia s dotaciami zahftia priame podpory na produkciu mlieka, podporu na velké dobytdie
jednotky a dotaciu na vykon kontroly uZitkovosti. V pripade SP plemena dotacie zahffiaju podporu ohrozeného

plemena (vid’ tabulka 7) .

5.2.2 Ekonomicke vahy znakov a navrh selekénych kritérii

Z celého komplexu znakov hodnotenych v oboch produkénych systémoch a
plemenéch, dosiahli obtiaznost’ telenia, oplodnenost’ krdv a jalovic a dlhovekost’ krav, vyssiu
marginalnu ekonomicku vahu v dojenom systéme. Napriklad zvySenie oplodnenosti krav SP
plemena 0 1 % v dojenom systéme, zvysilo zisk na kravu arok o 11,6 €, ale iba 04,5 € na
kravu a rok v nedojenom systéme. Negativne margindlne ekonomické vahy vypocitané pre
znaky: skore somatickych buniek, straty teliat, rezidualny prijem krmiva, jato¢na vytaznost,
pretu¢nenost’ a znaky zdravia (tabulka 14) boli podmienené charakterom tychto znakov,
ateda negativnym uc¢inkom zvySenej urovne tychto znakov na efektivnost’ produkéného
systému. Prehl'ad marginalnych ekonomickycjh vah (ev) pre znaky plemien SS a SP sU

detailne uvedené v tabulke 14.
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Tabul’ka 14 Marginalne ekonomické vahy (ev, € na jednotku znaku na kravu a rok) pre znaky

plemena SS a SP

SS SP
Znak (jednotka) Dojeny | Nedojeny | Dojeny | Nedojeny
Produkcia mlieka?® (kg) 0,12 - 0,12 -
Obsah tuku (%) 62,49 - 29,47 -
Obsah bielkovin (%) 164,71 - 92,71 -
SCS (skore)? -157,95 - -241,05 -
Obtiaznost’ telenia (skore) -174,75 -63,70 -156,69 -49,20
Straty teliat pri porode (%)* -2,46 -2,11 -0,59 -2,01
Straty teliat do odstavu (%)* -0,52 -2,13 -0,46 -2,08
Oplodnenost’ krav (%) 10,00 5,27 11,65 451
Oplodnenost’ jalovic (%) 1,72 1,29 2,92 1,05
Vyskyt ochoreni paznechtov (ochorenie)® -19,73 - -26,73 -
Vyskyt klinickych mastitid (ochorenie)® -74,75 - -70,65 -
Dlhovekost krav (roky) 88,84 31,48 76,40 32,84
Hmotnost’ pri narodeni (kg)6 0,42 0,60 0,52 0,53
Hmotnost’ v dospelosti (kg) -1,30 -0,41 -1,19 -0,25
Priemerny prirastok teliat do odstavu (g / def)® 0,63 - 0,71 -
Priemerny prirastok bykov vo vykrme (g / det) - 0,05 - 0,05
Hmotnost' vo veku 120 dni (kg)® - 1,00 - 0,87
Hmotnost' vo veku 210 dni (kg)® - 0,99 - 0,88
Hmotnost’ vo veku 365 dni (kg)® - 0,29 - 0,01
Jato¢na vytaznost’ (%)7 2,10 1,37 1,79 1,14
Trieda zmasilosti (trieda)’ -17,56 -8,40 -14,86 -7,10
Trieda pretu¢nenia (trieda)7 -5,42 -8,20 -4,46 -6,80
RFI® krav (kg susiny na def) -51,64 -22,21 -55,15 -20,45
RFI® chovnych jalovic (kg susiny na dei) -46,26 -14,87 -54,64 -11,30
RFI8 vykrmovych zvierat (kg susiny na detl) - -4,56 - -6,04

IMlieko s priemernym obsahom tuku abielkovin (vid' tabulka 3 v Casti ,Material a metodika*). 2Skore

somatickych buniek po¢itané ako 10gz (pocet somatickych buniek / 100 000) + 3. 3Potraty, mftvonarodené telatd

a telatd uhynuté do 48 hodin po narodeni. *Straty teliat do odstavu st vyjadrené ako podel prezitych teliat. °Pocet

ochoreni na kravu a rok v priemere za vietky laktacie. SPriemer za jalovicky a bycky. “Priemerna hodnota

jato¢nych znakov je dana pre jato¢né jaloCiky pocas ich odchovu (dojeny systém) a pre vykrm bykov (nedojeny

systém). 8Rezidualny prijem krmiva.

Pri pohl'ade na relativne ekonomické vahy skupin hodnotenych znakov (uvedené

v grafe 8) je pre SS plemeno chované v dojenom systéme evidentna vysoka relativna

dolezitost’ znakov mlieka a funkénych znakov. Naproti tomu, pre SP plemeno bola zistena

vysokd ekonomicka dolezitost’ predovsetkym pri funkénych a rastovych znakoch, a to
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v dojenom, tak aj v nedojenom systéme chovu. Sucet absolutnych hodnét Standardizovanych
vah tychto znakov v dojenom systéme SP plemena predstavoval 64 %, pricom v nedojenom to
bolo az 90 %. Vysoka ekonomicka dolezitost’ ukazovatel'ov rastu bola zistena pri oboch
produkénych systémoch, a najméa pri SP plemene. Tento stav koreSponduje s kombinovanym
produkénym zameranim oboch plemien a vysokym podielom predanych teliat (export) po
odstave v oboch produkénych systémoch (tabul'ka 13), za priaznivé ceny. V dojenom systéme
neboli vykrmované ziadne zvierata aVvSystéme bez trhovej produkcie mlieka bolo

vykrmovanych (intenzivny vykrm a vykrm volkov) iba 11 % teliat.

Graf 8 Relativna ekonomicka doélezitost hlavnych skupin znakov v dojenej a nedojenej

populécii SS a SP plemena
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Detailny prehl'ad relativnych ekonomickych véah (evr) vSetkych hodnotenych znakov
SS a SP plemena je uvedeny v tabul’ke 15. NajvyS$sia relativna dolezitost’ bola v dojenom
systéme SS plemena zistena pre mliekovu uzitkovost’ (19,9 %), prirastok teliat do odstavu (vo
veku 100 dni, 16,1 %) apre dlhovekost krav (11,4 %). V nedojenej populdcii patrili
k ekonomicky najvyznamnejsim znakom oplodnenost’ krav (22,5 %), hmotnost’ teliat vo veku
210 dni (14,3 %) a dlhovekost krav (12,4 %).

Podobne pri plemene SP chovane v dojenom systéme bola najvysSia relativna
ekonomicka dolezitost’ zistena pre denny prirastok teliat do odstavu (vek 100 dni v dojenej
populdcii; 20,3 %) a pre mlickovua uzitkovost’ (20,2 %). Vysoka ekonomicka dolezitost’ bola

62



d’alej zistena pre dlhovekost’ krav (10,1 %) a skdre somatickych buniek (9,1 %). V nedojenej

populéacii SP plemena boli ekonomicky vyznamnymi znakmi predovsetkym znaky rastu —
hmotnost’ vo veku 210 dni (19,3 %) a hmotnost’ vo veku 120 dni (14,4 %), ako aj dizka

produkéného Zivota krav (16,8 %).

Tabulka 15 Relativne ekonomické vahy (evr, %)* pre znaky plemena SS a SP

SS SP

Znak (jednotka) Dojeny | Nedojeny | Dojeny | Nedojeny
Produkcia mlieka (kg) 19,9 - 20,2 -
Obsah tuku (%) 6,1 - 2,7 -
Obsah bielkovin (%) 7,7 - 3,7 -
SCS (skore) 59 - 9,1 -
Obtiaznost’ telenia (skore) 3,7 5,4 3,5 3,5
Straty teliat pri pérode (%) 2,2 1,7 0,8 6,0
Straty teliat do odstavu (%) 0,4 1,1 0,2 3,0
Oplodnenost’ krav (%) 79 22,5 1,7 12,9
Oplodnenost’ jalovic (%) 1,2 49 19 1,9
Vyskyt ochoreni paznechtov (ochorenie) 0,1 - 0,2 -
Vyskyt klinickych mastitid (ochorenie) 1,3 - 1,2 -
Dlhovekost krav (roky) 11,4 12,4 10,1 16,8
Hmotnost’ pri narodeni (kg) 0,3 0,9 0,4 1,3
Hmotnost’ v dospelosti (kg) 9,7 11,3 9,2 6,2
Priemerny prirastok teliat do odstavu (g / detl) 16,1 - 20,3 -
Priemerny prirastok bykov vo vykrme (g / detl) - 1,6 - 4,4
Hmotnost’ vo veku 120 dni (kg) - 10,4 - 14,4
Hmotnost’ vo veku 210 dni (kg) - 14,3 - 19,3
Hmotnost’ vo veku 365 dni (kg) - 55 - 0,4
Jato¢na vytaznost’ (%) 1,0 0,9 0,8 1,8
Trieda zmasilosti (trieda) 0,2 0,1 0,2 0,3
Trieda pretuénenia (trieda) 0,0 0,1 0,0 0,2
RFI° krav (kg susiny na de) 3,0 5,2 5,6 53
RFI° chovnych jalovic (kg susiny na defi) 1,9 1,2 2,2 1,4
RFI° vykrmovych zvierat (kg susiny na detl) - 0,5 - 0,9
Spolu 100 100 100 100

Relativne ekonomické vahy st §tandardizované ekonomické véhy (marginalne ekonomické vahy vynisobené

genetickou smerodajnou odchylkou) znaku, vyjadrené ako % zo sumy Standardizovanych ekonomickych véh

vietkych znakov za dany produkény systém. Podrobny popis znakov je uvedeny v tabulke 14 a v &asti ,,Material

a metodika®.
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6 Diskusia

6.1 Zakladné produkéno-ekonomické parametre

6.1.1 Produk¢éné ukazovatele

V porovnani s plemennym Standardom (Cast’ ,,Prehl’ad literatiry®, tabulka 2), boli pri
oboch plemenéch a v oboch produkénych systémoch (vo vybranych chovoch) zaznamenané
rezervy najma pri produkénej dlhovekosti krav, ktora by sa mala pohybovat’ na urovni 4 — 5
laktacii, resp. oteleni. Produkéna dlhovekost’, vyjadrend po¢tom oteleni na produkény Zivot
kravy, je povazovana za ekonomicky najvyznamnej$i znak v chove dobytka (Daro a kol.,
2001; Vacek a kol., 2006). Vystupy programu ECOWEIGHT (Wolf a kol., 2013) ukazali, ze
dojnice oboch hodnotenych plemien (SS a SP) dosahovali v priemere o 10 % niZ$iu
produk¢énu dlhovekost’ ako kravy bez trhovej produkcie mlieka (graf 4). Tieto popula¢né
vysledky nie sU v stlade so zakladnym produkéno-ekonomickym vyhodnotim vybranych
chovov (tabul’ka 10). Dovodom bola syntetizacia celopopula¢nych tdajov, ako inputov
programu ECOWEIGT (Wolf a kol., 2013), pricom pri zékladnom produkéno -
ekonomickom vyhodnoteni islo iba o vyber chovov daného plemena. Uroveii dlhovekosti
jednotlivych populécii vsak bola v sulade s udajmi publikovanymi v ro¢enkach kontroly
uzitkovosti (PS SR, 2016).

Dlhovekost’ je vo vSeobecnosti ovplyviiovand celym komplexom faktorov, ktoré
determinuju reprodukénti schopnost’ kravy a jej zdravotny stav (Daio a kol., 2001; Vacek a
kol., 2006). Je teda ovplyvnena aj hrubou natalitou, ktora je v stddach bez trhovej produkcie
mlieka dlhodobo nizsia ako biologicky potencial. Okrem produkénej dlhovekosti, vyjadrenej
cez pocet oteleni na Zivot kravy, existuje aj celkova dlhovekost’, ktora suvisi s vekom pri
vyradeni. Tento ukazovatel uz zohladiiuje aj vek jalovice pri prvom oteleni a dizku
medziobdobia (Michali¢kova a kol., 2016). V porovnani s plemennym $tandardom SS a SP
plemena, boli v nedojenom systéme vo vybranych chovoch, zaznamenané rezervy aj v dizke
medziobdobia (kde je odporac¢ana hodnota maximélne 400 dni) a pri veku pri prvom oteleni

(maximalne 30 mesiacov; ZCHSSD, 2016; ZCHPD, 2015).

Do6vodom nizSieho poctu oteleni v nedojenych stddach dobytka bola predovSetkym
miera oplodnenosti a brakovania krav. Napriklad v hodnotenych chovoch SS plemena bol

priemerny vek krav pri vyradeni 5 rokov a 5 mesiacov. Pokial' by boli v hodnotenych
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nedojenych chovoch toho ist¢ho plemena dosahované optimalne parametre funkénych znakov
(vek pri prvom oteleni 28 - 30 mesiacov, medziobdobie 365 — 400 dni), vzrastol by aj pocet
oteleni na zivot kravy o 0,3 — 0,8 otelenia. Pre porovnanie, pri takmer rovnakom veku pri
vyradeni v dojenych stadach SS plemena, bolo brakovanie dojnic na drovni 29 %. Téato
intenzivnejSia selekcia sa prejavila aj v urovni funkénych znakov, ktoré boli na vyssej trovni
ako v nedojenych stddach toho istého plemena (tabulka 10). Navyse, pri oboch hodnotenych
plemenéch, bola oplodnenost’ v chovoch krav bez trhovej produkcie mlieka vo velkej miere
ovplyvilovana syst¢tmom chovu, ked’ d’alSia moznost’ pripastania (po uplynuti pripustacej
sezony) v tychto chovoch prichadzala do Givahy az o rok a nie o estralny cyklus, ako je tomu v

chove dojnic.

Podiel predanych teliat na 100 krav zékladného stada bol v nedojenom systéme
relativne nizky. Dévodom boli vysoké dhyny krav zakladného stada (pravdepodobne z
dovodu rezerv v manazmente hodnotenych stad), ktoré vytvarali tlak na vyssie zarad’ovanie
jalovi¢iek do odchovu, a pocet teliat na potencidlny predaj sa tym znizoval. Tento ukazovatel’
je v nedojenych stadach vel'mi délezity, nakol’ko prioritnt ¢ast’ prijmov v danom produkénom
systéme tvoria trzby z odstavenych teliat (Rogers a kol., 1985; Taylor a Field, 1995; Dano a
kol., 2001). Dalsim, rovnako délezitym faktorom, ktory sa podpisal pod nizky podiel teliat
predanych na 100 krav zékladného stada (tabul’ka 10), je podcenenie vyznamu reprodukcie a
rozdielnosti dojenych a nedojenych systémov. V predchadzajucom obdobi totiz velka Gast’

chovov bez trhovej produkcie mlieka vznikla prave z dojenych stad.

6.1.2 Néaklady na chov

Z hladiska nakladovej Struktury dojeného systému, mali pri oboch plemenach
najvicésie zastupenie krmiva, ostatné priame naklady a odpisy zvierat (graf 2). Uvedené
zistenia su v sulade s vysledkami domacich prac, ako napr. Ubreziova a Mihina (1995, 1998),
Datio a kol. (2001), Michalickova a kol. (2014), ale aj s vysledkami z Ceskej republiky (napr.
Kvapilik a kol., 2014).

Néklady nedojeného systému chovu oboch plemien boli z prevaznej Casti tvorené
vlastnymi krmivami. Kym pomer nakladov na krmiva je na Slovensku dlhodobo v prospech
krmiv vlastnych, pri stadach hodnotenych v Ceskej republike (podobné $truktiry podnikov,
vyrobny systém a podmienky podnikania v porovnani so Slovenskom) je podiel vlastnych a
nakupenych krmiv takmer 1:1 (Michali¢kova a kol., 2016). Vac¢sinu tejto nakladovej polozky
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v analyzovanych podnikoch tvorila hodnota pastvy, nakol’ko nedojené stada vo vysokej miere
vyuzivaju pastvu ako hlavny zdroj vlastnych krmiv (Miller a kol., 2001; Cabral a kol., 2014).
Ocenenie pastvy v slovenskych chovoch dlhodobo neprekracuje 1 € za tonu, ale z hl'adiska
medzinarodného porovnavania vSak moézu vznikat rozdiely pri jej ocenovani. Ide totiZz o
systém stanovenia nakladov na zéklade vndtropodnikovych cien, ktory je v jednotlivych
krajinach rozdielny (napr. Miller akol., 2001; Krupovd akol.,, 2012). Uvedeny fakt,
vzhl'adom na vyznam krmiv, tak ovplyviiuje aj celkovi vysku ndkladov na chov. Navyse,
vyska ndkladov na vlastné krmiva by mala byt iba odrazom nakladov, bez akéhokol'vek
zohl'adnenia dotacii na produkciu, scielom zabezpeCit ich objektivne vycislenie
(Michali¢kova a kol., 2015a; 2016).

Vyznamnou nékladovou polozkou v ZivociSnej vyroby su aj odpisy zvierat, ktoré su
definované ako implicitné naklady tzn. nereprezentuju priame finan¢né vydavky fariem
(Krupova a kol., 2012). Predstavuju ekonomické vyjadrenie opotrebenia biologickych aktiv
(zvierat), resp. vyjadruju ich vyuzivanie vo vyrobnom procese. Predstavuju dolezity fixny
naklad, ktory je potrebné cez primeranu produkciu znizovat' (Samuelson a Nordhaus, 1992).
Su tvorené alikvotnou Castou vstupnej ceny zvierat zaradenych do zakladného stada,
zostatkovou cenou predanych a neodpisanych zvierat zakladného stada, ako aj zostatkovou
cenou uhynutych zvierat zdkladného stada (Michalickova a kol., 2016). Vprepocte na kimny
denn je tato nadkladova polozka ovplyvnend najmi velkostou stdda (koncentraciou zvierat
V podniku). Pri porovnavani krajin casto vznikaji vo vySke odpisov zvierat rozdiely.
Dévodom byva rozdielna metodika vypoctu. Napriklad, odpisy zvierat méZzu byt vyjadrené
ako rozdiel trzieb za kravu, ktorG zo stada vyrad'ujeme a nakladmi na jalovicu, ktorou ju
nahrddzame (Kvapilik, 2010). Na Slovensku nie s, z hladiska ndkladovej Struktiry,
zohl'adiiované trzby z realizacie zvierat, tie si zohl'adiiované len pri zhodnoteni celkového
ekonomického vysledku danej kategérie (Dano a kol., 2001; Krupova a kol., 2014). Navyse,
zahrnutie odpisov zvierat do kalkulacného vzorca simultanne odrdza naklady odchovu, resp.
naklady stibezne vynakladané na odchov prvostok (Krupova a kol., 2012).

vwe

plemenéch patrilo odpisom dlhodobého majetku a mzdovym nékladom, pri¢om nizsie podiely
uvedenych nékladov boli zistené v nedojenom systéme. Tym bolo potvrdené vseobecne
zname S$pecifikum, Ze systém bez trhovej produkcie mlieka je charakteristicky nizkou

kapitalovou a mzdovou naro¢nost'ou (Dao a kol., 2001; Gajos a Dymnicki, 2012).
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Uvedena nakladova struktura koreSponduje s vysledkami zistenymi v pracach Kvapilik
akol. (2014) a Michalickova akol. (2014; 2015b), ako aj svysledkami programu
ECOWEIGHT (Wolf a kol., 2013; graf 6). Navyse, v nakladovej Strukture sa prejavil vplyv
vyrobného zamerania (nizsi podiel fixnych nakladov a nakladov na ustajnenie — nizsia

mzdova a kapitalova naro¢nost’ v porovnani s dojenym systémom).

Zastipenie mzdovych nékladov v kalkulacnom vzorci je dlhodobo takmer
dvojnasobne nizSie v porovnani s Ceskymi stddami. Pri¢inou je na jednej strane zahrnutie
odvodov priamo do miezd, a nie do prvotnych nakladov, ako je tomu na Slovensku (Kvapilik,
2010; Krupova a kol. 2012), ako aj nizsia produktivita prace (vyjadrend cez pocet zvierat na
jedného pracovnika) zistena v dojnych stadach v Ceskej republike (54 vs. 49 dojnic na
pracovnika). Napriek tomu, Ze v porovnani s Ceskou republikou mali analyzované chovy
vyssiu produktivitu préce, stale zaostavali za primerom Eurdpskej Gnie. Vo vSeobecnosti, v
Eurdpskej unii je pre vicsie podniky typickd nizSia produktivita prace. Pre Slovensko je to
5200 € hrubej pridanej hodnoty na ro¢ni pracovnu jednotku (GVA/AWU), pricom
v krajinach ako Déansko, Franctzsko, Nemecko a Holandsko sa tento ukazovatel’ pohybuje na
urovni az 40 000 € GVA/AWU. Dovodom su vel'ké rozdiely vo vel’kosti a vybavenosti fariem
V jednotlivych Castiach Eurdpy. Napriklad regiony strednej a vychodnej Eurdpy, kde su
mechanizaéné vybavenia fariem na nizkej urovni, maju farmy produktivitu prace na
priemernej Grovni 5 000 € GVA/AWU (European Commision, 2010). Jednou z moznosti, ako
zvysit’ produktivitu prace, je flexibilny motiva¢ny systém, t. j. napriklad individualny systém
odmenovania na zdklade vysledkov, ako aj participacia zamestnancov na ekonomickych

vysledkoch farmy (Mihina a kol., 2006; Michalickova a kol., 2014).

6.1.3 Ekonomické parametre chovu

Struktira trzieb zistend zo zakladného produkéno-ekonomického vyhodonetenia
jednotlivych chovov (tabulka 11), bola porovnatelna s vysledkami programu ECOWEIGHT
(graf 5), kde prioritna ¢ast’ trzieb v dojenej populacii oboch plemien tvorili trzby z predaja
mlieka. To iste platilo pre chovy a populacie plemien bez trhovej produkcie mlieka, kde
prioritna Cast’ tvorili trzby z predaja odstavenych teliat (tabul'ka 12, graf 5). Tieto zistenia sU
v stlade s vyrobnym zameranim systémov, nakol’ko prave to determinuje celkovu Struktru

trzieb (Michali¢kova a kol., 2014; 2015b; Krupova a kol., 2016).
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Ako dokazuju vysledky dizerata¢nej prace (tabulka 10,11,12, graf 7) a mnohé literarne
zdroje (napr. Dartio a kol., 2001, Kvapilik, 2010; Wolfova, 2006; a iné), zivo¢isna vyroba je
dlhodobo stratova, a to bez ohl'adu na zapocet dotacii. Pre plemeno SS bol v dojenom systéme
zisteny priaznivej$i ekonomicky vysledok (tabul'ka 11, graf 7). Dévodom bola najméa hladina
mlieckovej uzitkovosti dojnic, ktora kompenzovala vySSie naklady na kravu arok a nizka
uroven predanych teliat na sto krav. Naopak, pre plemeno SP bol rentabilnejsi systém bez
trhovej produkcie mlieka (tabul’ka 12, graf 7). Naklady boli pri SP plemene sice takmer na
rovnakej urovni, ale v nedojenom systéme boli kompenzované vys$§imi trzbami — najméa
z predaja teliat (tabul’ka 12, 13). Rentabilna produkcia v oboch produkénych systémoch a pri
oboch plemenéach by mohla byt ocakdvana az po zapocte nepriamych dotacii do ekonomiky

produkéného systému (napr. jednotna platba na plochu, podpora na znevyhodnené oblasti).

Okrem dosahovanych produkénych a reprodukénych parametrov a nakladovej stranky
vyroby, méa na uvedeny stav velky vplyv realiza¢na cena komodit. Ked’Ze uz dlhsie obdobie
neplni uhradzovaciu funkciu, rieSenim by mohlo byt posilnenie vyjednavacej schopnosti
prvovyrobcov cez odbytové zdruzenia (Krupova a kol., 2014; Michali¢kova a kol., 2014). Pri
nedojenych stadach je tvorba zdruzeni v porovnani s dojenym systémom zlozitejsia z hl'adiska
zdruzovania nakupovanych zvierat a Stym suvisiacich veterindrnych obmedzeni. Navyse,
komparativnou vyhodou dojenych stdd je aj kontinualna produkcia mlieka. K oslabeniu
konkurencieschopnosti slovenskych producentov prispieva aj spotrebitel'sky akceptovanejSia

ponuka zahrani¢nej produkcie.

Eliminacia, pripadne zlepSenie uvedenych faktorov nie je vzdy v kompetencii
podnikov (napr. ceny nakupovanych krmiv, ceny nafty a z Gasti aj realiza¢né ceny komodit).
Z hladiska produkénych (napr. priemerny denny prirastok teliat do odstavu) a reprodukcénych
parametrov (napr. hruba natalita), vsak vznika priestor na zlepSenie aj zo strany chovatel'ov.
Spravna organizacia manaZzmentu chovu sa totiZ odraza aj v ekonomike. Napriklad pri zvySeni
hrubej natality (90 %; Dano a kol., 2001) a prirastkov teliat do odstavu (960 g; Michali¢ckova
a kol., 2014), by sa vysledok hospodarenia na kravu a rok v nedojenom systéme slovenského
strakatého plemena (so zapoCtom priamych dotécii) zlepSil o022 % (na Grovenn -369 €).
V praxi by mohlo prist aj kzlepSeniu inych ukazovatelov, napr. k zvySeniu
prezitel'nosti teliat do odstavu a zvySeniu dlhovekosti krav cez vyssi pocet laktacii, resp.
oteleni na zivot kravy. Na jednej strane by doSlo k zvySeniu celozivotnej produkcie — ako

mlieka, tak aj teliat; a na druhej strane by nastala uspora nakladov na odpisy zakladného
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stada, atym celkovo efektivnejSie vyuzitie vstupov vo vyrobnom procese (Michali¢kova

a kol. 2014).

Straty v zivociSnej vyrobe su z celopodnikového hladiska obycajne kompenzované
diverzifikaciou vyroby (rastlinnd vyroba, mechanizacia ainé pridruzené ¢innosti)
a jednotnymi platbami na plochu (SAPS). Navyse, v chovoch situovanych v horskych
a podhorskych oblastiach (najm& nedojené stdda) do vynosov vstupuju aj platby za
znevyhodnené oblasti (LFA). Zapocet nepriamych dotacii (SAPS, LFA) do ceny krmiv,
zvySuje rentabilitu vyroby (Krupova a kol., 2009), avSak z hl'adiska objektivneho posudenia
realne dosahovaného zisku méze mat’ deformacény charakter (Doucha a kol., 2012). Vyrazné
zlepSenie vysledkov hospodarenia po zapoéte dotacii (tabulka 11, 12 a predchadzajuci text)
vsak hovori o dolezitosti podpory tohto agrarneho sektora.

6.2 Ekonomické vahy a navrh selekénych Kkritérii

Ekonomické vahy vdésiny znakov stanovenych v dizertacnej praci, vo vSeobecnosti
potvrdili vysledky predchadzajdcich prac zaoberajucich sa problematikou ekonomickej
vyznamnosti znakov v chove dobytka na Slovensku (napr. Krupova a kol. , 2009; Krupa a
kol., 2011). Avsak, ako ukézali vysledky aktualizovanych ekonomickych véah, ekonomické
a produkéné podmienky sa od obdobia zachyteného v predchadzajicich vypoétoch zmenili.
Dalsou dolezitou zmenou z hladiska vypoétov v dizertaénej praci bolo doplnenie
ekonomickych vah novych znakov pre dojeny (5 znakov) a nedojeny (7 znakov) produkény
systém do algoritmov programu ECOWEIGHT (Wolf a kol., 2013). Pre prax to znamenalo
komplexnejsie zhodnotenie ekonomickej vyznamnosti znakov. Uvedené skuto¢nosti zaroven
viedli k vzniku rozdielov v marginalnych a aj v relativnych ekonomickych vahach. Napriklad,
zahrnutie znakov zdravia zvySilo vyznam funkénych znakov v dojenom systéme, ale na
druhej strane, zahrnutie znakov efektivneho prijmu krmiva znizilo relativnu vyznamnost
ostatnych znakov v oboch produkénych systémov kombinovanych plenmien dobytka.
Podobne ako pri predchadzajucih vypoctoch, bola ekonomicka vaha znakov pocitana tak, aby
vzajomné vzt'ahy medzi hodnotenymi znakmi neboli brané do Gvahy (tzv. ,,double counting®).

Co sa dojeného systému tyka, relativne ekonomické vahy pre znaky mliekovej
uzitkovosti, funkéné znaky a pre jatoéné znaky (graf 8), boli v dojenej populéacii SS
v porovnani s vysledkami prace Krupova a kol. (2009) nizsie (o 2, 1 a 1,5 %). Naopak,
ukazovatele rastu mali v porovnani s uvedenou pracou o 2 % vyssie zastipenie z celkovej
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dolezitosti vSetkych hodnotenych znakov. Podobne, relativne vahy znakov SP dobytka
v dojenom systéme (graf 8) pre produkciu mlicka, fuk¢éné a jatocné znaky boli o nieco nizsie
ako uvédza Krupa a kol. (2011), ato v prospech rastovych znakov (+10 %). NavySe, pri
oboch plemenach zahrnutie dotacii do vypoctov posiliiovalo realativnu vyznamnost znakov
produkcie mlieka.

Pridanie novych znakov do vypoctu ekonomickych vah, spdsobilo aj pri nedojenej
populacii dobytka zmeny v Struktire ich relativnej ekonomickej dolezitosti. Napriklad
v porovnani s pracou Krupa a kol. (2005), sa v nedojenej populacii SS dobytka zvysil podiel
funkénych znakov o0 9 %. Naopak, podiel ukazovatel'ov rastu pri SS aj SP plemene poklesol
011 a9 %. NavysSe, pri SS plemene bol zaznamenany pokles aj pri skupine jato¢nych znakov
(-2 %).

Okrem vysSie uvedenych dovodov, boli zmeny v relativnej vyznamnosti jednotlivych
skupin znakov (v porovnani svysSie citovanymi pracami) spdsobené aj rozdielnymi
produkénymi a ekonomickémi podmienkami v hodnotenom obdobi. I$lo o obdobie po
prepuknuti mlieénej krizy, ktora doznievala eSte nickolko rokov a cez celkovu situaciu
na zahrani¢nych trhoch determinovala tuzemsky sektor dobytka. Po roku 2008 bola totiz pre
komoditné trhy mlieka charakteristicka tvorba prebytkov, ¢o viedlo k prudkému prepadu jeho
cien v roku 2009. V porovnani s obdobim rokov 2006 az 2008, klesla realizacna cena mlieka
az 026 %, ¢o sa prejavilo v zhorSeni vysledku hospodarenia. Tato situacia sa podpisala pod
zmenu Struktiry dobytkového sektora, nakol'ko pocet dojnic klesal, rastol pocet krav bez
trhovej produkcie mlieka a vyroba sa intenzivnejsie diverzifikovala (Michalickova a kol.,
2014). Prace zaoberajice sa ekonomickymi vahami kombinovanych plemien dobytka na
Slovensku (napr. Krupa a kol., 2005; 2011; Krupova a kol., 2009), nemaju v inputoch zmeny
sektora po roku 2009 zachytené.

6.2.1 Znaky zdravia

Pre vyskyt klinickych mastitid bola pre obe plemena zistend negativna marginalna
ekonomicka vaha (tabulka 14), ¢o je v stlade s dostupnou literatdrou (napr. Wolfova a kol.,
2006; Komldsi a kol., 2010; Sadeghi-Sefidzmazgi a kol., 2011). Napriek niz$ej mlieckovej
uzitkovosti (6 056 vs. 5 717 kg mlieka za laktaciu) na Slovensku, bola teda dévodom
porovnatel'nych vysledkov najmi vysSia realizacna cena za kg mlieka (v priemere +15 %),

pouzita pri aktualnych platobnych systémoch jednotlivych plemien dobytka, ako aj vyrazne
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nizsi vyskyt ochorenia na kravu a rok (v priemere 0,25 vs. 0,94 ochoreni). Realiza¢na cena je
totiz jednym z faktorov, ktory ovplyviuje trzby zrealizdcie mlieka. Mierne nizsia
ekonomicka véha (-68,68 € na ochorenie na kravu arok) bola publikovana pre chov
holstajnského dobytka v Mad’arsku (Komlosi a kol., 2010). Dévodom tohto rozdielu, popri
porovnatelnej cene mlieka v oboch krajinach, bola najméd vysSia mliekova uzitkovosti
vV Mad’arsku (+45 %,; resp. 8 275 kg mlieka za laktaciu). Podstatne vysSia hodnota (-389
€/ochorenie/krava a rok), bola publikovana v préci Hieta a kol. (2014). Dévodom bola najma
vyS$ia mliekova uzitkovost’ (8 800 vs. 5717 a 4 417 kg mlieka za laktéciu), ako aj vyssia
cena mlieka (41,7 vs. 28 a 31 eurocentov za kg mlieka) vo finskych stadach, v porovnani so
SS a SP plemenom. Tieto vysledky potvrduzuja, ze cena mlieka, ako aj mliekova uzitkovost’
st vyznamné faktory vplyvajdce na ekonomické vahy vyskytu klinickych mastitid (Sadeghi-
Sefidmazgi a kol., 2011). Navyse, vyskyt klinickych mastitid na kravu a rok bol v pripade
dojenej populacie SS a SP plemena na drovni 0,3 a 0,24 ochoreni na kravu a rok, ¢o je takmer
dvakrat viac ako pri finskom Ayrshirskom dobytku (0,11 ochoreni na kravu a rok, Hietala
akol., 2014). Okrem toho, prepozicia k subklinickej a skrytej forme masitid v slovenskych
dojenych stadach je vSeobecne vysoka (22 % a 28 %, v uvedenom poradi) a az 74 % krav je
pozitivna na vyskyt mastitid (na zaklade NK-testu, Vasil’, 2009). Subklinické mastitidy su
charakteristické najmd vysokym skore somatickych buniek. Pre porovnanie, ich priemerna
hodnota (4,72 skore) pre SP dobytok je taktieZ takmer dvakrrat vysSia, ako uvadza Hietala
akol. (2014), t. j. 2,6. K uvedenym rozdielom prispelo najmé to, ze Skandinavske krajiny
dlhsie obdobie selektuju zvierata na niz$i vyskyt klinickych a subklinickych mastitid.

Pocet somatickych buniek je ukazovatel, ktory je mozno transformovat’ na skore
somatickych buniek. Prostrednictvom neho sa vykonava nepriama selekcia na niz§i vyskyt
mastitid v stddach (Zavadilovd akol., 2011; Stadnik a Atasever., 2015). Vseobecne,
zvySovanie vyskytu tohto znaku je ekonomicky neziaduce. Preto, ekonomicka vaha pre skore
somatickych buniek bola, podobne ako pre ostatné znaky zdravia SS a SP plemena (vyskyt
klinickych mastitid a ochoreni paznechtov), zaporna (tabul’ka 14). Tato hodnota koreSponduje
s vysledkami prace Komlosi a kol. (2010) v marginalnom (-158,3 € na skore na kravu a rok),
ako aj vrelativnom (6 % zo Standirdovazanej dolezitosti vSetkych znakov) vyjadreni.
Naposledy publikované ekonomické vahy pre skére somatickych buniek SS dobytka
(Krupova a kol., 2009) boli vo vyske -250,84 € na skore na kravu a rok. Rozdiel, v porovnani
s nasimi vysledkami, vznikol najmé z dovodu rozdielnych platobnych systémov, ktoré boli pri

vypoéte ekonomickych vah uplafiované. Platobny systém vo vyznamnej miere determinuje

71



okrem ekonomickych vah pre produkciu mlieka aj znak skére somatickych buniek (Kahi
a Nitter, 2004; Wolfova a kol., 2006). Je to z dovodu roznej vysky priplatkov a zrazok za
obsah somatickych buniek v mlieku zo strany mliekarni, a teda rozdielnej priemernej ceny

mlieka.

Dal§im znakom zdravia, ktory bol v praci hodnoteny, je vyskyt ochoreni paznechtov,
ktory doteraz v literatire hodnoteny nebol. Jeho marginalna ekonomick& vaha dosiahla pre
dojend populédciu SS a SP dobytka vel'mi nizke hodnoty (0,1 a0,2 %, tabulka 15). Toto
zistenie je vsulade s dobrym zdravotnym statusom kombinovanych plemien dobytka na
Slovensku, ktoré sU chované v prevaznej miere extenzivnym pastevnym spdsobom
v horskych a podhorskych oblastiach Slovenka (Krupovéa a kol., 2016). Napriek tomu aj pre
tento znak bola zistena negativna korelacia so znakmi produkcie mlieka, tuku a bielkovin
(napr. Riecka a kol., 2008).

Znaky zdravia su korelované sinymi produkénymi a funkénymi znakmi (napr.
negativna koreldcia s produkciou mlieka, prezitelnostou krav a reprodukénymi znakmi;
Vacek a kol., 2007). Z dovodu eliminacie dvojitého zapoctu ich ekonomického vyznamu, sa
preto pri ich vypocte neberie do tivahy vplyv ochorenia na mliekovu Uzitkovost’ dojnic pocas
zvy$ného obdobia laktacie, na prezitelnost’ zvierat a ani na reprodukciu dojnic. Napriek
tomu, zZe skore somatickych buniek je uz dlhodobo sledované a zahrnuté do selekénych schém
dojeného dobytka v mnohych krajinach (napr. Sélkner a kol., 2000; Pedersen a kol., 2008;
Zavadilova a kol., 2011), klinické mastitidy sa v $l'achteni objavuju len zriedka (napr. Mark
a kol., 2002). Vyskyt klinickych mastitid je vSak sledovany na vaésine slovenskych dojenych
fariem, takze existuje moznost’ na vyuzitie tychto dat ako vstupnych parametrov odhadu
plemennych hodn6t, ateda ich vyuzitie v selekcii na znaky zdravia vemena (Wolf a kol.,
2010). Zaradenie znakov zdravia do §lachtitel'skych cielov, pritom prindSa priamy efekt vo
forme Gspory nakladov na lie¢bu zvierat a vyhodu vysiej trhovosti mlieka. Dalsi benefit je
forma netrhovej hodnoty tohto znaku, ktoré je spojena s rastlicim zaujmov konzumentov o
socio-etické aspekty chovu zvierat (welfare a kvalita produktov; Hietala a kol., 2014). Beruc
do uvahy predchadzajuce informacie, selekcia vyZaduje podstatné zvySenie relativneho

zastupnia znakov zdravia v selek¢énych indexoch.
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6.2.2 Dlhovekost’ a reprodukéné znaky

V oboch produkénych systémoch a pri oboch plemnéch patrila dlhovekost’ krdv medzi
prvé tri ekonomicky najvyznamnejSie znaky (tabulka 15). Uvedené KkoreSponduje
s vysledkami za dojenu populaciu SS dobytka pred obdobim mlie¢nej krizy (Krupova a kol.,
2009; 12 %). Podobné vysledky, €o sa poradia vyznamnosti znakov tyka, boli zistené
v Ceskej republike pre plemeno Fleckvieh (Wolfova akol., 2007) av Madarsku pre
holsteinsko-frizske plemeno (Komlési a kol., 2010), avsak relativna ekonomicka vaha tohto
znaku bola v uvedenych pracach takmer dvakrat vyssia. Ako uvadza literatura, ekonomicka
vaha tohto znaku je silno determivana pomerom trzieb a nakladov za jednotlivé kategorie
zvierat (Komlési a kol., 2010). Preto napriklad Krupa a kol. (2005) uvadzal vyssiu relativnu
ekonomicku vahu nedojeného SS plemena (23 %; porovnatel'na vySka nakladov a takmer
dvojnasobnu cenu za kg Zivej hmotnosti predanych krév). Relativne ekonomické vahy pre
dlhovekost’ midsového (napr. Aby a kol., 2012a, b) a mliekového (napr. Wolfova a kol., 2007;
Komlési a kol., 2010) dobytka boli hodnotené v mnohych pracach, pricom dosahovali vyssie
hodnoty ako vysledky nasej prace (napr. Aby a kol., 2012a; b; 29 — 43 % v zavislosti od typu
a zlozenia kimnej davky a plemena). Naproti tomu, pre finsky dobytok (Hietala a kol., 2014),
relativna ekonomicka vaha pre dlhovekost’ krav neprekrocila 6 %. Je velmi dolezité
zdoraznit', ze zmeny ekonomickej vahe dlhovekosti krdv su determinované mortalitou krav,
ako aj mierou brakovania (z dévodu zdravotnych problémov), ktoré vplyvaju na vekovu
Struktaru stada. To vytvara tlak na silnt zavislot' ekonomickej vahy dlhovekosti krav na
vztahu medzi nakladmi a vynosmi a na vztahu k priemernym hodnotam tychto premennych

v hodnotenej populacii.

Oplodnenost’  krav  bola v nedojenej populécii SS dobytka ekonomicky
najvyznamnej$im znakom (tabulka 15). Tento vysledok je v sulade s pracou Keller a kol.
(2009), kde boli zistené relativne ekonomické vahy pre oplodnenost’ krav, aZ na urovni 30 %
pre nedojeny systém chovu. Naopak, pre oplodnenost’ krav SS nedojeného plemena, bola
stanovena ovel'a nizSia ekonomicka vaha (7 % z vyznamnosti vSetkych hodnotenych znakov;
Krupa a kol., 2005). Oplodnenost’ krav bola vyznamnym funkénym znakom aj v populécii SP
plemena, najmé v systéme bez trhovej produkcie mlieka (tabulka 15). Alternativnym
vyjadrenim oplodnenosti krav je v mnohych pracach medziobdobie (napr. Phocas a kol.,
1998; Aby akol., 2012a, b; Hietala a kol., 2014), ktorého relativne ekonomickeé vahy sa
pohybuju od 3 do 9 %. Pri jeho hodnoteni, najmnd v nedojenej populéacii, musi byt
zohl'adneny fakt, Ze z ddvodu sezonneho pripistania (vSetky zvieratd naraz) moze dochadzat’
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k poklesu vypovedacej schopnosti tohto znaku. V systéme bez trhovej produkcie mlieka je

preto viac sledovana oplodnenost’ krav.

Funkéné znaky nie su v stCasnosti na Slovensku zaradené do selekénych indexov SS
a SP plemena. Naprick tomu, ze sa jedna o kombinované plemena dobytka, selekcia je
postavena na znakoch mlie¢nej produkcie a obsahu zloziek mlieka (tuk a bielkoviny).
Ekonomické vahy pre tento index (SPI) su prebraté z prace Huba akol. (2004), takze
nezohladiiuji sGcasné produkcno-ekonomické podmienky. V sucastnosti chovatelia SS
dobytka okrem SPI na selekciu vyuzivaji tzv. Gesamtzuchtwert (selekény index prebraty
z Rakuska pre plemeno fleckvieh), ktory v sebe okrem produkénych a jatoénych znakov
zahfia aj funkéné znaky (dlhovekost’, skore somatickych buniek, oplodnenost’ krav,
mftvonarodené tel'atd a obtiaznost’ telenia; ZCHSSD, 2016). Problémom pri implementécii
dlhovekosti krdv je obtiaznost' vypoctu ich plemennych hodnét, nakolko informdacie su
dostupné neskoro. Preto sa Vv selekcii vyuZzivaju znaky tzko korelované s dlhovekost'ou, ako

napr. utvaranie vemena, produkcia mlieka (Strapak a kol., 2005; Vacek a kol., 2006).

Vzhladom na uvedené skuto¢nosti a na vysokd ekonomickti vyznamnost’ funkénych
znakov zistenu v dizertaénej praci, by bolo vhodné zvazit' aktualnost’ a napli slovenského
produkéného indexu pre kombinované plemena dobytka. Navyse, funkéné znaky prinaSaja
benefity v roznej forme, ako napr. lepsi zdravotny stav, vyssia produkcia, welfare, vyssi pocet
predanych teliat (Vacek a kol., 2006). Z uvedenych dévodov su v selekénych programoch
mnohych krajin a plemien uz implementované (napr. Sélkner a kol., 2000; Fernandez-Perea
a Jiménez, 2004; Pedersen a kol., 2008).

6.2.3 Znaky efektivneho prijmu krmiva (RFI)

Marginélne ekonomické vahy pre RFI boli v oboch systémoch chovu SS a SP dobytka
negativne, pricom v nedojenom systéme chovu boli zaznamenané o niec¢o nizsie marginalne
a vyssie relativne ekonomické vahy (v porovnani s dojenym systémom; tabul’ka 14, tabulka
15), ¢o koresponduje s vysledlami inych prac (napr. Hietala a kol., 2014). Na druhej strane,
marginalne ekonomické vahy v uvedenej préci pre dobytok vo vykrme (-29,5 € na kg susiny
na kravu a rok), boli ovela vyssie ako vysledky dizertacnej prace (-5 a -6 € na kg susiny na
kravu arok pre SS a SP dobytok, tabul'ka 14). Bolo to sposobené najmi vyssim poctom
zvierat vo vykrme na kravu a rok, v porovnani s populdciou hodnotenou v dizerta¢nej praci

(55 zvierat vs. 10 zvierat na 100 krav). Rozdiely v ekonomickych vahach dojeného
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a nedojeného systému chovu zaroven dokazuju, Ze produkcia vykrmovych zvierat z dojenych
stad predstavuje nizs$i pocet emisii na kg mésa, v porovnani s nedojenym systémom (Casey
a Holden, 2006). Dalsim rozdielom (v porovnani s pracou Hietala akol., 2014) bola
marginalna ekonomicka vaha RFI chovnych jalovic v dojenom systéme chovu SP plemena (-
25,5 € pre finsky dojeny dobytok a -54,6 € na kg suSiny na kravu a rok pre SP dobytok).
Negativne margindlne ekonomické vahy pre RFI (negativny vplyv na ekonomiku chovu pri
zvySeni RFI) krav, chovnych jalovic a vykrmovych zvierat (iba pre nedojeny systém chovu),
potvrdzuji pozitivny vplyv vysSej efektivnosti vyuzitia krmiv na ziskovost dojenych a
nedojenych produkénych systémov SS a SP dobytka. Faktorom, ktory z hl'adiska RFI vlyva
na produkéné ndklady, st rastice néklady na krmivé spojené so zlepSenim mliekovej
uzitkovosti krav. Tento efekt nebol ocCakdvany pre SP dobytok, nakolko bol chovany
v marginalnych obliastiach Slovenska, prevazne extenzivnym spdsobom (Krupova a kol,
2016).

Relativne ekonomické vahy znakov RFI v oboch hodnotenych systémoch a pre obe
plemené sa pohybovali od 0,5 % (vykrmové zvierata v nedojenej populécii SS plemena) do
5,6 % (dojnice SP plemena; tabul’ka 15). Znaky RFI sumarne za vSetky kategorie zvierat,
dosiahli relativu vyznamnost’ 4 - 8 % v dojenom ako aj v nedojenom produkénom systéme SS
a SP dobytka. Tato hodnota sa priblizuje k rozpétiu 6 - 8 %, ktord bola publikovana v préci
Hietala a kol. (2014).

Ekonomicka dolezitost’ RFI v chove dobytka je v pozitivhom vztahu k zvySujucim sa
poziadavkdm na environmentalne aspekty chovov, najmi na intenzivnych mliecnych farmach
(Hietala a kol., 2014). Navyse, De Haas a kol. (2011) stanovili negativnu korelaciu medzi RFI
otcov a predikovanou produkciou metanu dcér. ZlepSenie efektivneho prijmu krmiva teda
naozaj otvara prilezitost’ redukovat’ negativny vplyv chovu dobytka na zivotné prostredie,
prostrednictvom niz$iecho mnozstva vyluCovania emisii do ovzdusia (Bell a kol., 2013;
Connor, 2015). So selekciou na RFI sU vSak spojené vysoké naklady na zber dat a nedostatok
presnych odhadov genetickych vztahov medzi RFI a inymi Slachtitel'skymi ciel'mi.
Praktickej$im a presnej$im néstrojom na zefektivnenie prijmu krmiva, by mohlo byt vyuZitie
genomickej selekcia zameranej na RFI. Je to z dévodu eliminacie potreby zberu fenotypovych
dat za kazdé zviera (v dojenom dobytku; Connor, 2015). Avsak, geneticky progres méze byt
dosiahnuty aj prostrednictvom vyuzitia tradiénych selekénych metéd (Gonzalez-Recio a kol.,
2014). Napriklad zahrnutie RFI jalovic v odchove do Rakuskeho selekéniho indexu (Profit
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Ranking Index), by mohlo zvysit' zisk farmy az o 3 % roc¢ne, a to aj napriek negativnej

korelacii medzi RFI a dizkou medziobdobia.

6.2.4 Produkéné, rastové a jatoéné znaky

Produkcia mlieka za laktaciu a prirastok teliat do odstavu v dojenej populacii, ako aj
prirastok teliat od 120 do 210 dni v nedojenej populdcii, patrili medzi znaky s najvy$$im
relativnym ekonomickym vyznamom u oboch kombinovanych plemien dobytka (tabulka 15).
Vyznam rastového ukazovatel'a V nedojenom systéme je zaloZeny na fakte, ze sa jedna
0 produk¢ny systém s priemernym vekom teliat pri odstave (a predaji) 8 az 9 mesiacov. Tieto
skutoCnosti su v stcasnosti zohladnené v selekénych kritéridch pre SP plemeno, takze
zahfiaja produkciu mlieka, tuku a bielkovin v produk¢nom systéme dojnic; a hmotnost’ tel'ata
vo veku 210 v produkénom systéme bez trhovej produkcie mlieka (ZCHSPD, nepublikované
data).

Vo vysokouzitkovych chovoch dojnic je z dovodu komeréného smerovania chovov,
typicka ovel'a vyssia relativna ekonomicka dolezitost’ pre znaky produkcie mlieka (40 %) ako
pre rastové znaky (menej ako 5 %; Komldési a kol., 2010; Hietala a kol., 2014). V literatGre
(napr. Vargas a kol., 2002; Veerkamp a kol., 2002; Pedersen a kol., 2008) bola pre znak
produkcie mlieka za laktaciu stanovena aj negativna marginalna ekonomicka vaha. Dévodom
bola nizka cena mlieka platena prvovyrobcom, ktora nepokryvala vyrobné naklady. Kazdé
dodateéné zvySovanie mliekovej produkcie preto prehlbovalo stratu na kravu a rok. VVzajomny
pomer marginalnych ekonomickych vah (mlieko, tuk a bielkoviny) vypocitanych v tejto préci
bol na 1:3:4 a 1:3:7, pre SS a SP plemeno. Pomer ekonomickych vah uvedenych znakov je v
literatre r6zny. Je to z dovodu, Ze na ne vo vysokej miere vplyva systém spefnazovania,
existencia produkénych kvot ako aj definicia samotného znaku (Gibson a kol., 1990; Wolfova
a Wolf, 2013; Stadnik a kol., 2015). V dizertacnej praci pre SS a SP plemeno nebol pouzity
rovnaky systém spenazovania mlieka (tabul’ka 7), nakol'’ko v praxi sa tieto systémy vyrazne
lisili (vzhl'adom na kvalitativne parametre mlieka a moznosti jeho d’alSieho spracovania,
Stadnik akol., 2015). Systém spenazovania mlieka je vo velkej miere zavisly aj na
ekonomickych podmienkach sektora. Napriklad vzdjomny pomer marginalnych
ekonomickych vah, na trovni 1:3:8, 1:2:2 a 1:6:7 (mlieko, tuk, bielkoviny; Huba a kol., 2004;
Wolfova akol.,, 2007; Krupova akol.,, 2009), bol stanoveny na zaklade produkénych

a ekonomickych podmienok pred vypuknutim mliecnej krizy. Systémy spetiaZovania platné
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Vv uvedenych obdobiach boli vyrazne odlisné od sucasnych trendov. Navyse, na ekonomické
vahy pre percentudlny obsah tuku a bielkovin maji vyrazny vplyv okrem pomeru priplatkov
za tuk a bielkoviny aj pomer zloziek mlicka a nakladov na krmiva (Hietala a kol., 2014;
Stadnik a kol., 2015).

Spomedzi zvysnych ekonomickych vah pre rastové znaky pocitané v dizertacnej praci,
vykazovala hmotnost’ krav v dospelosti vysoku relativau vyznamnost’ pri oboch plemenach (v
priemere 9 %, tabulka 15), avSak jej marginalna ekonomickd vaha bola zaporna. Bolo to
spOsobené tym, ze trzby z tazSich brakovanych krav nie si schopné pokryt’ vyssie naklady na
naroky takychto zvierat na prijem energie azachovni kimnu davku (Fernandez-Perea
a Jiménez, 2004; Keller akol., 2009; Komloési akol., 2010). SP dobytok ma navyse tu
zvlastnost’, ze ako plemeno chované pastevnym sposobom, cez vyssiu hmotnost’ v dospelosti
vyrazne vplyva na konstiticiu pasienkov. Podobne ako vSetky ostatné znaky hodnotené v
dizerta¢nej praci, aj hmotnost krdv v dospelosti bola posudzovana separdtne, s cielom
zamedzit' vplyvu dvojitého zapoctu tohto znaku. Z hl'adiska selekcie je to dolezité, nakol'ko
pri konstrukcii selekénych indexov v dojenej populécii dobytka sa zvyknu vyuzivat’ korelacie
medzi znakmi hmotnost’ krdv v dospelosti a produkciou mlieka (Solkner a kol., 2000;

Fernandez-Perea a Jiménez, 2004).

Jatocné znaky v oboch hodnotenych produkénych systémoch populacie SS a SP
dobytka predstavovali maximalne 2,3 % z relativnej dolezitosti vSetkych hodnotenych znakov
(tabulka 15). Bolo to spdsobené najmé nizkym poc¢tom jatocnych zvierat, nizkymi cenami za
kg jatocnej hmotnosti a malymi rozdielmi medzi jatoénymi vytaznostami a triedami
pretu¢nenosti v cenovej maske (Komldsi akol., 2010; Krupa akol., 2011). Marginalna
vyznamnost’ jatoénych znakov sa totiz v zavislosti od cenovych a nakladovych relacii (a pri
zohladneni plemena) pohybuje ako v zapornych, tak v kladnych hodnotach (Wolfové a kol.,
2007). Napriklad, na zéklade naSich vypoctov sa vyznam jatoénych znakov pohyboval
v rozmedzi od -17,5 € za triedu zmaésilosti na kravu a rok (dojeny systém systém SS) do 2,1 €
za % jato¢nej vytaznosti na kravu arok (dojeny systém SS), ¢o je v sulade s pracou Aby
a kol. (2012a).

Z jato¢nych znakov je v sGcasnosti do chovného ciela kombinovanych plemien
dobytka zaradena iba jato¢na vytaznost' (ZCHSPD, 2015; ZCHSSD, 2016). Na rozdiel od
Slovenska, v Rakutsku (Solkner akol., 2000) a v Spanielsku (Ferndndez-Perea a Jiménez,
2004) bola zistena vysoka ekonomickad vyznamnost' jatoénych znakov (11,26 €/genetickej

smerodajnej odchylky jato¢nej vytaznosti a 6,2 €/jatocnt vytaznost’). To viedlo v uvedenych
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krajindich  k zaradeniu tychto znakov do selekénych indexov plemien dobytka

s kombinovanym vyrobnym zameranim.
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[ Zavery a odporucania pre vyuzitie poznatkov v praxi a
pre d’alsi rozvoj odboru

Vysledky dizerta¢nej prace ukazali, Ze rozdielnost' chovanych plemien a systému
chovu, sa manifestovala tak na trovni produkénych, ako aj v hodnote ekonomickych
ukazovatel'ov kombinovanych plemien historicky vyznamnych kombinovanych plemien
dobytka na Slovensku. Na zéklade prvotnej analyzy naturalno-ekonomickych podkladov od
chovatelov, boli zistené rezervy najmd v urovni funkénych znakov, ktoré determinuju
celkovi produkciu, efektivnost’  vyuzitia nakladov ateda aj ekonomiku vyroby

kombinovanych plemien dobytka.

Z hladiska S$lachtenia boli v chove dojnic ekonomicky najvyznamnejSie znaky
produkcie mlieka, rastové znaky (prirastok teliat do odstavu) a funkéné znaky (dlhovekost’
krav). Co sa tyka chovu krav bez trhovej produkcie mlieka, vzh'adom na vyrobné zameranie
systému boli ekonomicky najvyznamnejsie rastové znaky (hmotnost’ vo veku 210 dni), ako aj
viaceré funkéné znaky (oplodnenost’ krav a dizka produkéného Zivota krav). Uvedené zistenia
korespondovali s kombinovanym vyrobnym zameranim hodnotenych plemien (diverzifikacia

produkcie).

Vzl'adom na obsah sucasného selekéného indexu na Slovenku, ako aj na potrebu
udrzatel'nosti kombinovanych plemien dobytka (najméi slovensky pinzgausky dobytok), by
bola vhodna aktualizacia ekonomickych vah za znaky mliekovej uzitkovosti (mlieko tuk,
bielkoviny), ktoré st v niom obsiahnuté. Z hladiska kombinovaného vyrobného zamerania
plemien arezerv v dosahovanych funkénych znakoch, by bolo potrebné zvazit okrem
zohl'adnenia rastovych znakov v selekcii, aj niektoré funkéné znaky (najma dlhovekost' a
oplodnenost’ krav). Vzhl'adom na sti¢asné trendy a tlak na socio-etické aspekty smerovania
chovov, by mohlo byt z hladiska zatraktivnenia produkcie awelfare zvierat vhodné, aj
zohladnenie znakov, ktoré v sebe zahffiaju environmentalny aspekt (,,non-market value®,

napr. RFI a znaky zdravia).
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Na zaklade vysledkov dizertatnej prace, zameranej na identifikaciu ukazovatelov

dolezitych pre tvorbu selekénych kritérii hoviddzieho dobytka, by malo byt d’alSie vyuzitie

vysledkov pre vedu a prax nasledovné:

Po dohovore so zastupcami chovatel'ov najst’ vhodny spésob kombinacie rastovych,
produkénych a funkénych ukazovatelov do aktualizovanych selekénych indexov
kombinovanych plemien dobytka.

Zvazit  tvorbu rozdielnych selekénych indexov pre jednotlivé populacie
kombinovanych plemien dobytka a pre r6zne produkéné systémy.

V dalsich analyzach zamerat' pozornost na moznost' vyuzitia netrhovych hodnot
znakov, scielom zakomponovat environmentalny prinos (welfare, znizovnie
produkcie emisii) funkénych znakov do selekénych indexov, ako aj nepriamo prispiet
k bezpec€nosti potravin a udrzateI'nému rozvoju doméceho pol'nohospodarstva.
Pokra¢ovat v zbere, analyze parametrov kombinovanych plemien dobytka a
vzhladom na meniace sa ekonomické a populacné podmienky testovat citlivost

ekonomickych vah na zmenu vstupnych parametrov.
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Abstract: The competitiveness and its determinants for Slovak dairy cattle farms during the years 2007 to 2011 was ana-
lysed. The economic database of the Research Institute for Animal Production Nitra was used as the basis. The profit in
milk production with including the direct subsidies was assumed as the main parameter of the dairy farm competitiveness.
The influence of the individual cost items and milk yield on the competitiveness was quantified using the multivariable lin-
ear regression model. Our results indicate that the farms were competitive in milk production only in 2007 and 2008. The
highest profit (0.026 € per 1 kg of milk) was reached in 2007. It was mainly determined by the level of the milk price (+9%)
and unit costs (~10%) in the evaluated period. The negative regression to the competitiveness was observed for the feed
costs, labour costs, repairs and services, depreciations, other direct costs and overheads. On the other hand, the statisti-
cally positive impact of the milk yield was found. Generally, the effective utilization of the production potential of animals
should be recommended as the main factor of the unit costs reduction as well as for the improvement of the dairy cattle

farms profit.

Key words: costs, dairy cattle, milk production, profit/loss

The competitiveness of enterprise is one of the most
important factors for the business sustainability. The
exact definition of competitiveness has still not been
given as it can be viewed from several perspectives.
It is known as a long-term ability of the company to
make profit (Arrow 1991; Turner 1997). Moreover,
a profitable company stimulates other competitors
in the area to reach profit, as well (Ostern 1990). In
addition, the competition between the individual
companies leads indirectly to their more stable posi-
tion in the market (Médos 2001).

Competitiveness is influenced by many determi-
nants. Their specification in the agricultural company
is strongly influenced by economic parameters as well
as the biological specifics of production (Lateckova
et al. 2009; Bohus$ova et al. 2012). The high quality
of cost analysis along with the multi-dimensional
analysis and monitoring of costs are the base premise
for the opportunity of the competitiveness analysis.

Furthermore, providing this information is a competi-
tive advantage for the company (Kucera et al. 2005).
The profitability monitoring will be more important
in the future due to the abolition of milk quotas after
2015 (Kuipers 2006).

Profitability analyses of cattle farms were particu-
larly the aim of some previous articles (Dano et al.
2007; Krupova et al. 2012b). The aim of this study
was to evaluate in detail the competitiveness and
its determinants in Slovak dairy cattle farms for the
period 2007 to 2011.

MATERIAL AND METHOD
Data and traits

Competitiveness of milk production and its de-
terminants were evaluated in dairy cattle herds for

Supported by the Operational Programme Research and Development (Project CEGEZ No. 26220120042) funded from
the European Regional Development Fund, by the Slovak Ministry of Agriculture (RPVV 1) and by the Ministry of
Agriculture of the Czech Republic (Project No. MZERO0714).
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Table 1. Development of average natural indicators of dairy farms in 2007-2011

Indicator 2007 2008 2009 2010 2011
Average altitude of the farm location (m above sea level) 515 462 500 460 440
Heads of dairy cows per farm 311 328 323 340 317
Fertility of cows (%) 86 20 89 87 926
Death loss of cows (%) 5.9 5.3 4.7 5.9 4.9
Milk yield of cow (kg per FD) 16.2 16.8 15.9 15.3 16.2
Marketability of milk (%) 95 97 90 92 96
Number of lactations per cow per life 3.1 3.1 3.0 3.2 2.6
Age at first calving of cow (days) 1018 919 921 924 878
Calving interval (days) 410 431 433 431 418

FD = feeding day

the years 2007 to 2011. The main production and
economic (cost and revenues) parameters from the
total of 94 observations recorded in the economic
database of the RIAP Nitra were analysed. In addition,
data of milk recording in dairy cattle were evaluated
(the database of the BS SK, not published).

The studied farms (herds) were chosen randomly to
represent all of the production regions (the average
altitude of the location of the farm was 475 m above
the level), all breeds of dairy cattle (Holstein, Slovak
Spotted, Slovak Pinzgau) and their cross-breeds
reared in Slovakia. For dairy cattle farms, a classical
indoor production system in a free housing system
was typical. The average production parameters of
the farm for the evaluated period were as follows:
324 heads of dairy cows per 1 farm, 90% fertility of
cows, 5% death loss of cows, 16.1 kg of milk yield per
1 feeding day (5877 kg per cow per year) and milk
marketability of 94%. The average age of cows at first
calving was 932 days, the calving interval reached
425 days and the average production life of cows was
3 lactations. A detailed trend of these indicators for
the evaluated period is given in Table 1.

The value of profit or loss (with direct subsidies®)
in milk production was quantified by the countdown
calculation method. The costs per 1 feeding day of
dairy cow was calculated when the by-product value
(manure and live-born calf) was eliminated from the
direct and indirect costs. The appreciation of the live-
born calves as the main by-product was established
on the basis of the energy consumption needed for

the foetal growth in the last five months (152 days)
of pregnancy. From the total cow consumption (i.e.
total feed costs), about 60% is used for pregnancy
in this period (Burian et al. 1981). The average birth
weight was 35 kg and the average price 1.66 €/kg of
liveweight was assumed. The value of manure as the
second by-product in ruminant farming was appre-
ciated based on the purchase price of the nutrients
contained in manure (3.65 €/t of manure; Krupova
et al. 2012b). In the next step, the costs per 1 kg of
milk, as the ratio of costs and milk yield per 1 feed-
ing day were calculated by the methodology used in
Dario et al. (2007).

Statistical methods

The quantification of competitiveness was based
on the assumption that a competitive farm achieves
profit (Arrow 1991; Turner 1997). An economic result
of evaluated herds (profit or loss) was calculated as
the difference between the revenues and costs per
1 kg of milk (Chrastinova 2011). The influence of
variables (feeds, material costs, labour costs, repairs
and services, depreciations, other direct costs, over-
heads and average milk yield) on the competitive-
ness value in milk production was quantified by the
multivariable linear regression model (Arrow 1991)
at the level of significance 95%. The forward selec-
tion procedure has been chosen to find the optimal
model for the studied data. Characteristics of the

!payment per livestock unit (2007—2011), additional national direct payment per dairy cow (2010-2011) and support

per 1 dairy cow — help in milk crisis (2010), for more details see Krupové et al. (2014).
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Table 2. Base characteristic of the inputs and outputs in dairy cattle farms in 2007-2011

- 2007 2008 2009 2010 2011
Variable (in € per FD) Stat.ls'tc)llcs

variable n=22 n=13 n=15 n=17 n=27

Milk yield (in kg per FD) mean 16.2 16.8 15.9 15.3 16.2
STD 4.28 2.65 2.08 2.14 3.26

Total feed costs mean 2.29 2.85 2.34 2.36 2.92
STD 0.70 0.73 0.42 2.36 0.90

Material costs mean 0.21 0.22 0.17 0.19 0.35
STD 0.09 0.09 0.13 0.19 0.21

Labour costs mean 0.59 0.36 0.44 0.48 0.53
STD 0.44 0.15 0.20 0.48 0.28

Repairs and service mean 0.11 0.07 0.07 0.11 0.06
STD 0.09 0.03 0.05 0.11 0.04

Depreciation mean 0.98 0.98 0.97 0.99 1.25
STD 0.35 0.20 0.19 0.99 0.50

Other direct costs Mean 1.30 1.08 1.10 1.15 1.49
STD 0.69 0.27 0.29 1.15 0.59

Overhead costs mean 0.52 0.49 0.51 0.49 0.86
STD 0.29 0.41 0.40 0.49 0.74

FD = feeding day; STD = standard deviation

individual components applied in the regression
model are given in Table 2. The followed regres-
sion equation was used to examine the relationship
between the variables and the competitiveness of
milk production:

C,‘ = [3() + leﬂ + Bzxﬂ + Bg‘x/’g * [34‘96/‘4 + Bsxjs +

(1)

+ Bexis + By + Bexig + €

where Cis the value of competitiveness (profit or
loss) of j-th farm, B is intercept, B, to B, are re-
gression coefficients for the individual independent
variables, X, are feed costs, x;, are material costs, X;
are labour costs, X, are repairs and services costs, x
are depreciations, Xjs are other direct costs, X,
overheads, X is production of milk per 1 feeding
day (FD) and g is the residual. The regression line
very well approximates the real data points by the
value of the reached determination coefficient R?
(0.8633). The obtained value of Pearson’s correla-
tion coefficient (0.929) confirms the existence of a
high linear correlation among the variables in this
equation. The procedure REG as implemented in
the statistical package SAS (2008) was used for the

3
i5
are
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regression analysis. The average exchange rate of
30.126 Slovak Crowns per € was used for the period
2007 to 2008 (Law No. 659/2007 on the introduction
of the Euro in Slovakia).

RESULTS AND DISCUSSION

A direct comparison of the economical parameters
of milk production in different studies is difficult
because of the differences in the traits, methodology
and conditions. Nevertheless, at least some general
conclusions can be drawn from the literature.

As the most important cost items of the calcula-
tion formula, there were found feed costs (41%),
other direct costs (20%) and depreciations (17%)
in the analyzed period. This is in agreement with
the findings of Ubreziovéd and Mihina (1995, 1998).
With respect to the change of the individual cost
items, the value of material costs and overheads
increased the most in the period 2007-2011 (+67%
and +66%, respectively). As known, mainly overheads
(production and management costs) should be as-
signed to the animal category to which they really
belong. Moreover, the only overhead costs should be
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Figure 1. Development of competitiveness in milk production in 2007-2011

accounted in this calculation unit without consider-
ing of subsidies to define an objective value of these
costs per one production unit. The depreciation of
long term tangible property and of animals as well
as the total feed costs increased (by 28% and 27%,
respectively) during the analyzed period. However,
depreciations can be defined as the implicit costs,
which do not represent the direct financial expenses
of the farm. Therefore, it can be assumed that in-
cluding the depreciations of animals into the costs
of the basic herd takes into consideration the costs
simultaneously invested into the farming of young
animals in the given time period (Krupova et al.
2012b). Regarding the value of own feed costs, they
should be calculated only in the own costs value for
given plant commodities. Finally, it seems to be a
very useful solution to optimize the value of own
feed costs in animal production.

Profit in milk production ranged from —0.072 to
0.026 € per 1 kg of milk in the analyzed period. A higher
variability in the profit value (+0.023 to —0.130 €)

Table 3. Determinants of competitiveness in milk pro-
duction in cattle farms

Variable Parameter Coefficient p-value
Intercept Bo -0.0963 < 0.0001
Total feed costs B, -0.0606 < 0.0001
Material costs B, 0.0172 0.6152
Labour costs B, -0.0740 < 0.0001
Repairs and services B, —-0.1388 0.0233
Depreciation Bs -0.0425 0.0010
Other direct costs B -0.0537 < 0.0001
Overhead costs B, -0.0649 < 0.0001
Milk yield B, 0.0252 < 0.0001

was published by Ubreziovd and Mihina (1995, 1998)
and Chrastinovd et al. (2011). This was mainly due
to the higher variability of production and economic
indicators in the analyzed herds. For example, the
milk yield varied from 7.6 kg to 16.7 kg per FD (221%)
and the costs ranged from 0.270 to 0.380 € per 1 kg
of milk (141%) in these papers. Contrary, a lower
variability was found in these traits (118% and 141%,
respectively) for the farms analysed by the RIAP Nitra.
Figure 1 shows the trend in market prices, costs and
profitability per 1 kg of milk observed during the
period 2007-2011.

Competitiveness, i.e. the profit in milk production
was achieved in the years 2007 and 2008 (Figure 1).
The highest profit (0.026 €/kg of milk) in 2007 was de-
termined mainly by the level of milk price (0.356 €/kg
of milk) along with the low value of unit costs (0.330 €/kg
of milk), which is in agreement with the findings of
Chrastinovd et al. (2011). Generally, it was due to
the global situation in the milk market. The higher
value of milk price increased the surpluses in the
market in 2008 and finally resulted in the formation
of global surpluses of the milk commodity in 2009 and
2010. On the other hand, the stable demand for milk
(153.2 kg/head) caused a sharp drop in milk prices in
2009 (-21%) and in 2010 (—18%) compared to the year
2008 (Chrastinové et al. 2011). In addition, the value
of the milk yield decreased by 15.3 kg per 1 FD and
the value of unit costs raised by 6% in 2010. Due to the
combination of these factors, the loss (—0.071 €/kg)
was reached in milk production in 2010. The intro-
duction of the additional national direct payment per
1 dairy cow and the support per 1 dairy cow known as
the “help in milk crisis“ particularly compensated the
negative situation in the Slovak dairy sector in 2010
(Krupovai et al. 2012a, Michalickova et al. 2013). In
2011, the positive trend of milk prices (+27%) and of
the milk yield per 1 cow (+6%) was negatively elimi-
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nated by the higher value of costs per 1 kg of milk
(+22%). The value of unit costs in milk production
increased mainly due to the higher feed prices and the
cancellation of the tax benefits for fuel which were
implicated in the agriculture sector in the previous
years. The price of fuel creates the predominant part
of costs for grain (60%) and forage (30%) feeds. These
costs represent 30% to 35% of the total costs in milk
production (Krupovd et al. 2012b). The combination
of the above mentioned factors in 2011 led to the
highest value of loss in milk production (-0.072 €/kg)
over the analyzed period.

The negative relation to the competitiveness was
observed for the feed costs, labour costs, repairs and
service costs, depreciation, other direct costs and
overheads in the given regression model (Table 3).
Similarly as Schroeder (2012), we found that the value
of competitiveness in milk production declines (by
0.061 €) when the feed costs increase by 1 €. The price
of pastures and meadows used for grazing of cattle
is included into the feed costs along with own and
purchased feeds. Moreover, the negative influence
of this factor on the competitiveness could indicate
the inefficient utilization of feeds (the balance of feed
mixture, losses at storage, substitution of feeds) or the
inefficient utilization of their production potential in
relation to the given output level i.e. the milk yield
(Kuipers 1999; Mihina et al. 2006; Michali¢kova et
al. 2013).

The existence of over-employment in the produc-
tion process of the analyzed farms can be indicated
as well. The increase of labour costs by 1 € reduced
the competitiveness of milk production by 0.074 €.
This finding is in agreement with the lower value of
labour productivity in the EU member states where
the large cooperatives are typical. For example, the
results for the Slovak Republic show over 5200 € of
the gross value added per 1 annual work unit in 2010.
The appropriate value of this productivity indica-
tor for the EU countries was about 13 000 € and for
the EU 27 countries (mainly in Denmark, France,
Germany, the Netherlands and the United Kingdom)
this parameter of labour performance was higher than
40 000 €. Generally, there is a big difference between
the Western and Eastern parts of Europe. The influ-
ence of the farm structure on labour productivity can
be noted as well. Only the regions in the Central and
Eastern Europe along with three regions in Portugal

(Norte, Centro and Madeira) show a lower value than
5000 € of the gross value added per 1 annual work
unit. Moreover, in most of the Eastern (and also in
some Southern) member states, the average farm
sizes is small, the level of mechanisation is low, and
a significant part of production is used for the on-
farm consumption (European Commission 2010).
Therefore, in the analyzed farms, there are possibili-
ties to improve the competitiveness of the dairy cattle
sector through the participation of employees in the
higher utilization of inputs and in the profit in the
milk production, e.g. through the motivation system
to achieve a higher labour productivity (Mihina et
al. 2006; Michali¢kova et al. 2013).

Social costs based on the value of labour costs are
included into the other direct costs. With increasing
of other direct cost by 1 €, the competitiveness will be
decreased by 0.054 € as well. The increase the value
of funds on the repairs and services of the long term
tangible property (e.g. machines and equipment) by
1 € decreased the competitiveness by 0.139 €. These
costs are in the direct relation to the depreciation of
the long term tangible property (depreciation costs).
Although the depreciations are non-financial costs,
their increase by 1 € declined the competitiveness
by —0.043 €. Similarly, the increase of overheads by
1 € decreased the competitiveness of milk produc-
tion by 0.065 €. The negative relation of overheads
costs and competitiveness in milk production can
be particularly based on the allocation coefficients
of the indirect costs used in the economic practice.
According to our best knowledge, the coefficients
converting the animal category to livestock units
(LU)? and the number of feeding days per the indi-
vidual animal category should be taken into account
for the allocation the overheads costs. Moreover, the
value of overhead costs should not exceed 10% (7%
for production and 3% for management overhead,
respectively) from the direct costs in the given cat-
egory of cattle (Krupova et al. 2012b).

A positive and statistically significant effect of the
milk yield on the competitiveness value was found
in the regression model (Table 4). The increase of
the milk yield by 1 kg improved the profit by 0.025 €
per kg of milk. The effective utilization of the pro-
duction potential of animals reduced the unit costs
and improved the economic results of dairy farm
(Schroeder 2012; Szabé et al. 2012).

2Calves from birth till the age of 6 months 0.2 LU, young cattle from 6 to 24 months of age 0.6 LU, young cattle (bulls,
heifers and steers) over 24 months of age 1.0 LU, suckler cow over 24 months of age 1.0 LU; more details are given in

the Slovak Government Regulation No. 516/2010.
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CONCLUSIONS

The results of our study confirm that the optimal
relationship between the value of inputs and the milk
yield is a useful tool to achieve the competitiveness in
milk production. Considering the costs, they should
be calculated only for the categories they belong to.
The value of the individual costs items should be
reasonably drawn with respect to the production
and other economic indicators to reach the rational
consumption of inputs. The main aim of the milk
production efficiency should be based on the defini-
tion of the objective value of costs per one production
unit. The value of costs should be decreased by 9%
for the given milk yield (16.1 kg per 1 feeding day)
and for the analyzed farms to achieve the balanced
economic result (with direct subsidies). Contrary to
the costs, the milk price could be less influenced by
the farmers. It is formed in the markets (international
and national) through the interaction of supply and
demand. It should be more influenced by the negotiat-
ing power of farmers. Dairy farmers should promote
higher market prices of milk for example by market-
ing associations. In the future, a detailed analysis
should be focused on the interaction of biological
and economic parameters in the dairy cattle sector.
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Methodology for a comprehensive evaluation of production and economic variables for suckler
herd production in Slovakia were developed using herd records from 2008 through 2012. Major
characteristics of the production system were considered. Among other conclusions, the number of
weaned calves as the only product of the system depended mostly on cow fertility and affected both
revenues and costs. Herds were characterized by low labour requirements and capital investments.
Feed costs were an important component in the calculation formula. Strict adherence to traditional
seasonal winter calving (mainly in January-March) was critical for the investigated cow-calf system,
because it facilitates effective grazing management and thus reduces costs of feed for cows and calves
during the spring season. To rationally model the suckler cow production system and to properly
allocate revenues and costs, the accounting period should be based on the production year (October-
September). At no time over the period under investigation was the average herd profitable, even
when direct subsidies were included in annual revenues. The most favourable economic outcome
across years (-208 € per cow per year in 2008) was achieved primarily thanks to lower costs per feeding
day (-48%) and higher average daily gain of calves till weaning (+18%) than in the other years.

KEY WORDS: economics / production / methodology / suckler herds

Beef cattle production is an important sector in agriculture, particularly in countries
with substantial forage resources [Wolfova et al. 2004, Krupa et al. 2005, Doucha et
al. 2012]. A specific challenge for cow-calf production systems is to efficiently meet

*This study was funded by the project financed by the Ministry of Agriculture and Rural Development
of the Slovak Republic and by the project MZERO0714 of the Czech Republic.
**Corresponding author: michalickova@vuzv.sk
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the nutritional requirements of all categories of animals in the herd over the course
of the production year [Dano et al. 2001]. Producers should take into account the
complexity of the beef-cattle operation and understand how individual components
interact to ultimately affect farm profits [Miller et al. 2001]. Moreover, cow-calf
farming is often a low-cost system, and the economic objective frequently is not to
maximize production, but rather to optimize it under specific conditions [Lowman
1985, Taylor and Field 1995, Gajos and Dymnicki 2012, Krupova et al. 2014]. The
review of literature revealed no formal studies concerning methods to calculate profit
per cow per year (economic effectiveness) and to evaluate its main determinants in
Slovak cow-calf herds.

Therefore, the aim of this study was to identify important production and economic
variables in suckler herds and to develop an original and accurate methodology to
comprehensively evaluate system profitability.

Material and methods
Data description

To evaluate the methodology for calculation of profit per cow per year (economic
efficiency) in cow-calf herds in Slovakia, the main production and economic variables
were first defined. Data from farmers and performance testing data from analysed
herds (farms) published by the Breeding Services of the Slovak Republic [BS SK
2014] for the years 2008 to 2012 were used as input.

Commercial purebred and crossbred herds representing all most popular breeds in
cow-calf production (Slovak Spotted, Slovak Pinzgau, Hereford, Limousine, Charolais,
Blonde d’Aquitaine) and their commercial crosses farmed in the mountains and foothill
regions of Slovakia were randomly sampled for analysis. Then the proportions of the
target population by area were compared to the census report data to ensure that the
distribution of herds in the sampling frame was representative, which this appeared to be
the case. Analysed farms applied natural mating and traditional Central European pasture
management practices, with winter calving and autumn weaning. Herds maintained a
seasonal winter calving pattern and were on pasture from May 1 to October 30, with
indoor feeding over the remainder of the year. Descriptive statistics of farm variables
across years are shown in Table 1. Some cows remained in the herd in spite of failure
to gestate. Culling rate was generally low (14-17%). Cows left the herd at an average
age of 7 years. Average production of the sampled herds (Tab. 1) influenced the overall
output, which lagged behind breeding standards for beef and dual purpose breeds (e.g.
90-95% for fertility coefficient and 365 days for calving interval). Moreover, in context
of the basic statistics of evaluated variables it should be stated that the relatively high
standard deviation in the variables may be influenced by the large variety of breed types
and the diversity of production conditions for the herds.

Detailed analyses of the main production and economic variables of the herds are
presented in an accompanying paper [Michalickova et al. 2015].
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Table 1 Means and standard deviations (SD) of basic production variables of cow-calf herds in 2008-2012

Year

Variable' (unit) 2008 2009 2010 2011 2012 (3;2?91)
(=5 (=5 (=5 (=7) (n=7)
. mean 82 99 100 72 78 86
Number of cows in herd SD 54 54 61 55 30 13
.. .3 mean 78 79 75 78 78 78
Fertility coefficient” (%) sD 7 3 1 16 1 5
o mean 1.2 1 2.6 3.9 10.1 3.8
Death loss of cows (%) SD 203 09 17 49 3 3.7
. .o, Imean 32 43 7.1 7.1 11 6.5
Death loss of calves till weaning (%) SD 31 65 85 41 13 3
Calving interval (day) mean 438 440 418 421 436 431
ving mnte Y SD 196 243 230 207 30 10
. mean 1138 1048 1051 1015 955 1041
Age at first calving (day) SD 509 577 578 503 120 66
. . mean 3.2 3.4 3.6 2.7 2.7 3.1
Number of calving per cow lifetime SD 1.4 1.9 18 14 06 0.4
N mean 60 55 63 53 52 57
Sold calves coefficient” (%) sD p 13 13 24 21 16

Source: BS SK [2014], the authors’ calculations of data from evaluated farms.
n — the number of individuals.

'Values are expressed as means and standard deviations.

*Number of herds evaluated.

3Percentag_ge of calves born alive.

*Percentage of calves sold.

Economic evaluation

Profit of the cow-calf operation (P) expressed on the per cow per year basis was
calculated as the difference between total revenue (7R) and total costs (7C) using the
standard formula:

P=TR-TC @)

To calculate the total annual revenue (7R) per cow, the following variables were
taken into account:

TR=WxR, P +R +S§ 2)
where:
W — live weight of calf at sale (kg);

R revenue per kg of sold calf (€ per kg);

calf
P_— the proportion of calves sold per cow per year;

R — revenue from culled cows per year (expressed as culling rate per
' 100 cows multiplied by revenue per one culled cow);

S — subsidies per livestock unit (€ per cow and per year).

Total costs (7C) expressed per cow per year were calculated as follows:
Ic=C, +(LBC+AxC, )xP x(I+M,./100) 3)
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where:
C,,, — total costs per cow (€ per year);

LBC — the value of a live born calf (€) explained below;
A — age at the time of sale of the calf (days);

C,,,— costs per feeding day per calf based on accounting (€);

P_— the proportion of calves sold per cow and per year;

Mwlf — mortality rate of calves from birth to weaning (%).

The methodology for calculating total revenues and total costs in cow-calf herds,
partially outlined by Dano ef al. [2001], was applied here with some modifications.
The first difference is in the calculation of revenue and costs. In this analysis, calf age
at time of sale was highly variable, ranging from160 to 240 days of age. Therefore,
we “standardised” this variable to 180 of days of age when calculating revenue and
costs. Moreover, to more objectively define revenue and costs connected to calves,
the proportion of calves sold per cow (P ) and calf mortality rate (M) were also
considered. ‘

The next modification of the methodology proposed by Dano et al. [2001] was
to account for the by-product value (manure and live born calf, in this study). In
this case, principles of the countdown calculation method were applied in computing
costs per cow (C_ ), i. e. costs per feeding day of cow were calculated when the by-
product value was eliminated from the total costs. The price of manure was based on
the average market price of nutrients contained in manure [3.65 € per t of manure;
Krupova et al. 2012, Michalickova et al. 2014]. Appreciation of live born calves
as the second by-product of the cow herd was estimated on the basis of the energy
consumption (i.e. 60% total feed costs) needed for fetal growth in the last five months
(152 days) of pregnancy [Burian 1981]. The average birth weight of 35 kg per calf and
an average price of 1.66 € per kg of live weight were used in the present methodology.
Similarly, the countdown calculation method was applied when quantifying the costs
per sold calf (C..p)> with manure as the only by-product in this category.

The UNIVARIATE procedures as implemented in the SAS® statistical package
[SAS Institute Inc., 2009] were used to compute descriptive statistics.

Results and discussion
Calculation methods

The primary objective of the present study was to estimate annual cow costs and
revenues in suckler herds, properly taking into account variation among herds in
biological traits such as fertility, culling rate of cows and calf mortality till weaning
and thus to evaluate the economics of the system more comprehensively. Basic
assumptions of the methodology were outlined in the Materials and methods section.
Therefore, only some aspects will be highlighted in the following text.

260



Economic evaluation of cow-calf herds. I. Calculation methods

When evaluating production variables and subsequently economic impacts in
cow-calf herds, seasonal variation within a production year should be considered,
similarly as it was also concluded by Bilik ez al. [2009] and Andric et al. [2011]
from the economic evaluation of cow-calf herds in European countries. In Slovakia
the traditional production year covers October 1 to September 30 [BS SK 2014].
However, in order to accommodate accounting schedules of farms, major production
and economic variables are generally recorded from January 1 to December 31. In
consequence, all of the production and economic data presented in this paper are
relevant to the calendar year time interval. In the cases, when revenues and costs are
available for the production year, they were applied in our computations.

In regard to revenue from government subsidy payments, only direct payments
per livestock unit were considered in the present study, as data on single area pay-
ments for agricultural land and additional EU financial support for less favoured areas
within farms were not available. Due to payment regulations, subsidies provided to
Slovakian cow-calf farms are not based upon animal performance or levels of eco-
nomic input of the farm. However, when economic efficiency of the total farm is be-
ing evaluated, subsidies paid per unit of land area should be accounted to compensate
the lower yield and/or higher costs for feed used in animal nutrition [Doucha et al.
2012]. This finding may be applicable in Slovakian cow-calf systems, in which semi-
extensive and extensive farming methods are used for multipurpose cattle breeds.
However, agricultural cooperatives used a wide range of production activities (dairy,
beef, sheep, crop production etc.) within an individual farm to diversify business risk.
For that reason, direct allocation of agricultural payments to individual animal catego-
ries is sometimes problematic. In the present case, subsidies paid per livestock unit
may be considered only for the quantification and interpretation of economic results
in cow-calf herds. Additionally, it can be said that our approach is useful when the
direct impact of production and economic variables on profits in the cow-calf system
is evaluated. With some modifications, our methodology may be applied to other cow-
calf production systems.

Revenue gained from cows sold from the herd could be excluded from the
calculation, for example, due to its variability in cow-calf herds and its low share in
total revenue. Looking at the structure of revenue in cow-calf herds in our study (Fig.
1), the proportion of revenue from sale of culled cows (14%) was influenced mainly
by the low culling rate (14-17%) and low market price (0.89 € per kg of live weight).
As another example, revenue and costs associated with young breeding animals could
be incorporated into the formulas when heifers and bulls are sold outside the herd
(which was not the case in the current study).

Some specifics of cost structure

As shown in Figure 2, labour accounted for only 5% and property depreciation
— only 3% of total costs for the analysed herds, in agreement with the reports by
Dano et al. [2001] and Gajos and Dymnicki [2012] that cow-calf farming systems

261



M. Michalickova et al.

O Calf

Cow

54%
B Subsidies

14%

Fig. 1. Average structure of revenue in cow-calf herds in 2008-2012.
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Fig. 2. Average structure of costs in cow-calf herds in 2008-2012.

had low labour requirements and capital investment. Important cost components in
our calculation formula included: other direct primary external services and social
costs (e.g. payments from wage); other direct secondary costs such as operation of
tractors, own harvesting machines for fodder crops, transport and repair work in
workshops; repairs and services, material costs), which together accounted for 38%
of the total costs in cow-calf herds. The second most important cost component,
representing 34% of total costs, was feed. Compared to milking herds, herds raised
for meat production have a higher proportion of feed produced on the farm and a
lower proportion of purchased feed. In the presented case, however, lower feed costs
due to the grazing system played a main role, because the unit price of pasture did not
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exceed 1 € per tonne on most of the analysed farms. Based upon reports of Miller et
al. [2001] and Cabral et al. [2014], however, it is possible to decrease feed costs using
forage programs, in which cows graze for more days per year and the harvested forage
is fed for a shorter duration.

Most of the components in the total cost were considered as direct (labour, feed,
depreciation of property and of animals, other material costs, external repairs and
services, other direct primary (external services) and direct secondary costs (on-farm
services). Only overhead costs for management of the farm were considered as indirect.
A similar structure was defined for cost of calves till 180 days of age (excluding
only the costs for depreciation of animals), based on the accounting practices of the
evaluated farms. This could account for the relatively higher cost in the calf category,
compared to that of cows (given in Tab. 2).

Economic results

Total costs, total revenue and annual profit per cow, calculated for the 2008-2012
period, are presented in Table 2. An average enterprise was not profitable in any year
of the analysed time period, which is in agreement with findings of Dano et al. [2001]
and Doucha et al. [2012]. This is partially attributable to the economic depression
of the global economy, which started in 2008 and had an important influence on the
cattle sector. International demand for dairy products declined in late 2008, which
had a dramatic impact on milk product prices during the first half of 2009 [Doucha
et al. 2012]. Some dairy farmers in Slovakia reacted by shifting to the cow-calf beef

Table 2 Means and standard deviations (SD) of basic economic variables of cow-calf herds in 2008-2012

Year
Variable'? (in € per cow per year) 2008 2009 2010 2011 2012
@=5) @5 @5 @7 @)

Total
(n=29)

Revenue from calf' mean  324.65 23479 22839 202.7 239.17 245.93

SD 58.35 87.93 11331 94.41 100.96 46.21
Revenue from culled cows mean 68.94 6752 665 5126  73.89 65.62
SD 994 11.81 29.74 2937  23.66 8.51
Subsidies per livestock unit (LU)’  mean _ 167.09 177.6 171.6 180 42.96 147.85

mean  711.75 766.5  886.95 1065.8 132495 951.19

Costs per cow SD 116.8 19345 3504 52925 7373 249.19

Costs per calf* mean 57.11 60.33 87.73 129.08  96.65 86.18
SD 1049  28.10  27.28 9479  38.44 29.43

Profit® mean  -208.19 -346.931 -508.193 -760.92 -1065.58 -577.96
SD 83.78 4834 4199 569 785.88 341.4

Source: Krupova et al. [2014], MA SR [2014], the authors’ calculations of data from evaluated farms.

'Values are expressed as means and standard deviations. The average exchange rate of 30.126 Slovak Crowns
er € was used in 2008 (Law No. 659/2007 on the introduction of the euro in Slovakia).

For detailed description of variables and methodology of calculation see section Materials and methods.

*Number of evaluated herds.

*Calf sold at 180 days of age.

>Calf to 6 months of age = 0.2 LU; suckler cow =1 LU.

®Including subsidies.
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production system [Krupova et al. 2014], as portrayed for years 2008 through 2012
in Figure 3. The number of dairy cows in Slovakia declined from 170,000 in 2008
to 151,000 in 2012 (-11%). Although the number of suckler cows increased by 23%
during the evaluated period (from the total number of 41,000 to 51,000 animals), the
number of suckler cows per herd fluctuated between 87 and 135 cows in the evaluated
period. This transformation was influenced by the fact that cow-calf systems seemed to
be well prepared for economic sustainability particularly in marginal regions [Dano et
al.2001, Krupova et al. 2014]. However, in the newly emerging cow-calf herds, breed
composition was not always well adapted to extensive and semi-extensive conditions,
leading to lower fertility, longer calving interval and poorer economic outcomes.
Therefore, achieving sustainable economic returns of cattle farms in mountainous
and foothill areas became more dependent on subsidies paid as less favoured area
payments (LFA) and single area payments (SAPS). An overview of the support and
values of national direct and EU supports paid in Slovakia in that period may be found
in Krupova et al. [2014].
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Fig. 3. Cattle population in Slovakia for 2008-2012 (in thousands of animals). Source: BS SK [2014],
RIAFE [2014].

The least unfavourable economic outcome of -208 € per cow per year was
recorded for 2008, which had 48% lower costs per cow per year and 18% higher sale
revenue from calves when compared to the rest of the analysed period (Tab. 1). When
comparing absolute values of economic results in cow-calf systems in Slovakia and
in the literature, differences in the adopted methodology and the time period being
analysed should be taken into account. For example, Miller et al. [2001] reported
very low negative financial (-32.07 €) and economic returns (-129.98 €) per cow per
year for the average cow-calf enterprise in the United States. Compared to our results
a low value for annual financial loss (230.89 € per cow per year) was also observed
by Taylor and Field [1995]. In contrast, the much higher loss presented in our paper
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(an average of -577.96 € per cow per year) resulted mainly from differences in the
cost definitions. In the study of Miller ez al. [2001], costs included only the cash-flow,
debt services and labour costs (financial variables) and charges for invested capital
and value of family labour (economic variables). Differences between our report and
those of Taylor and Field [1995] were due to a low cost per cow per year (370.40 €).
Moreover, in both of the abovementioned papers, not all of the cost components were
taken into account (e.g. material costs, repairs and services, other direct primary and
secondary costs and overheads). On the other hand, similarities with our study were
found in the manner, in which the two compared studies computed revenue. Income
from sold calves and from culled cows and price per kg of live weight per sold calf
were comparable with our methodology. A difference among the studies was that the
weight of sold calf was 47% higher in Miller et al. [2001] and 33% higher in Taylor
and Field [1995] than our result (175 kg of live weight).

The calculation methodology used in our study provides, for the first time for
the Slovak situation, a comprehensive evaluation of biological (production variables)
and economic aspects of the cow-calf system. This approach could be used, after
necessary adjustments, for cow-calf systems having other technical and economic
characteristics. Generally it may be stated that for cow-calf herds managed under
conditions similar to those in our analyses, strict adherence to winter calving, implying
a January and February calving season, may be recommended, as it would allow more
effective utilisation of forage resources and thus cheaper farm-grown feed for cows
and calves in the spring season. Furthermore, increasing age at weaning from six to
eight months would generally have a positive impact on the utilisation of milk per live
weight gain of calves. With respect to seasonality in suckler herds and the definition
of the production year (from October to September), the calving interval should be
shortened to increase turnover in one year. Harmonisation of these variables may
minimise the disjunction between economic results per accounting period versus per
production year and enable more rational analyses of revenues and costs.
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Effects of basic production and economic variables on the economic outcome of cow-calf herds in
Slovakia for the period 2008 to 2012 were quantified using a linear regression model. Total costs per
cow per year, costs per calf sold and average daily gain of calf from birth to selling were identified
as the major determinants (P<0.05) of variation in economic results among analysed herds. Annual
profit per cow declined by 1.09 € and 0.80 €, respectively, per 1 € increase in the annual cost per
cow and per sold calf, respectively. Among individual cost components, farm feed, depreciation
of animals, other direct costs and overhead costs significantly impacted profits. A 1 g increase in
average daily calf gain was associated with an increase in annual profit of 0.59 € per cow. This is
related to the specific character of the cow-calf production system, in which economic outcomes
are predominantly dependent upon calf production. Major determinants increasing profitability
included higher weight of sold calves, lower costs per sold calf and lower costs of producing
replacement heifers. Regular calculation and analysis of costs are necessary to maximise utilization
of inputs and evaluate farm efficiency as objectively as possible.
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human labour participation and effective utilisation of inputs [Daro et al. 2001, Miller
et al. 2001, Lateckova et al. 2009, Krupova et al. 2012, Wolfova et al. 2004].

Beef production in Slovakia decreased by 51% during the years 2008-2012, while
the decline in EU27 was much smaller at 6% (Fig. 1). Annual per capita consumption
of beef also decreased, again at a higher rate in Slovakia than in EU27. It averaged
4.2 kg per capita in Slovakia from 2008 to 2012 (Fig. 2). In 2012, the annual beef
consumption in Slovakia averaged 3.6 kg per capita, which was only 24% of average
consumption in the EU27 countries amounting to 15.3 kg per capita. Other authors
confirmed decreased beef production and consumption in the same time interval
[Andric et al. 2011, Salevid and Kumm 2012, Wang et al. 2013]. This reduction,
in spite of an increased number of suckler cows, indicates decreased production per
cow, which is contrary to the expectation that economic success of a cow-calf system
is generally based on minimising inputs (costs) while maximising the value of calf
produced per cow [Rogers ef al. 1985, Daro et al. 2001].
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Fig. 1. Beef production in Slovakia (SK) and EU27 in 2008-2012 (thousand kg). Source: RIAFE [2014],
SLOVSTAT [2014].
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Fig. 2. Beef consumption in Slovakia (SK) and EU27 in 2008-2012 (kg per capita per year). Source:
RIAFE [2014], SLOVSTAT [2014].

To develop strategies that increase economic sustainability of cow-calf farms, it
is important to identify which variables influence the cow-calf system and how they
affect profits. A review of literature review showed a very limited number of articles
[Taylor and Field 1995, Lowman 1985, Daio et al. 2001] particularly devoted to
analysis of profitability in cow-calf farms.

The aim of the present study is to comprehensively define and analyse the main
variables (determinants) of annual profit per cow in cow-calf farms in Slovakia.
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Material and methods

Detailed analyses of the main variables determining annual profit per cow in cow-calf
farms were carried out using data from a total of 29 cattle farms in Slovakia for the period
2008 to 2012. Each herd-year represented one observation, and farms supplying data for
more than 1 year provided a distinct “observation” for each occurrence. Performance test
data provided by the Breeding Services of the Slovak Republic [BS SK, 2014] also were
accessed. A detailed description of the methodology and of the main production and
economic variables of analysed suckler herds was given by Michalickova et al. [2015].
Differences between the current and previous report are that in this study revenue from
sold calves was considered to be the only source of revenue, and revenue from culled
cows and subsidies was not included in the total revenue calculations. This strategy
was adopted in order to define the direct impact of changes in production and economic
variables on profit in the analysed systems without impact from external subsidies. The
main reasons were: 1) the subsidies provided to the Slovakian cow-calf farmers are not
dependent on animal performance or level of economic inputs, and 2) the proportion
of culled cows in the production system is typically small and has a low impact on the
total farm revenue. Our methodology is in agreement with many principles (e.g. cost
structures) described by Gajos and Dymnicki [2012].

Variables presented in this study were relevant for the time period from January
1 to December 31 of each year, which is in accordance with the business accounting
period of the analysed farms. The average exchange rate of 30.126 Slovak Crowns
per 1 € was used (Law No. 659/2007 on the introduction of the euro in Slovakia) for
economic data in the year 2008.

Statistical analysis

The influence of the production level and cost variables on the annual economic
output per cow was quantified by a multivariate linear regression model [Miller ef al.
2001]. The forward selection procedure was applied to identify the optimal model for
input dataset [Rogers et al. 1985, Miller et al. 2001].

The following regression equation was used to examine relationships between the
variables and the economic productivity of suckler herds:

By =By ¥ B+ B, ¥ By T Bx, T Bxs Bt e (1
where:
P — the value of profit or loss (in € per cow per year) of j-th farm;

— the intercept;

B, to B,— regression coefficients for individual independent variables;
X, — costs per cow (€ per year);

x,— costs per sold calf (at 180 days of age in €);

x,— average daily gain of sold calves (from birth to selling in g);
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x,, — the fertility coefficient of cows (proportion of calves born alive per
‘ 100 cows per year);

X, — average calving interval (days);
X, — age at first calving (days);
¢,— residual.

Characteristics of individual variables applied in the regression model (eq. 1) are
shown in Table 1.
Relationships between individual cost components (variables) and the economic
result per cow and per year were evaluated as follows:
C= Byt By T B, T B T B, B+ Bxi + Bt )
where:
C - the value of profit or loss (in € per cow per year) of j-th farm;
B,— intercept;
B, to B,— regression coefficients for individual independent variables (in €
per cow per year);

X, = labour costs;

— farm feed costs;

x,— costs for purchased feed;

x ,— depreciation of property;

— depreciation of animals;

X,s— other direct costs i.e. material costs, repair and services, other
direct primary (breeding and veterinary care, energy, social costs
(payments from wage) and other external services) and secondary
costs (own-account trucking and other own-account services);

X;;— overheads i.e. indirect costs for managing and operating of the
production process and in administration of the farm;
& - residual.
Value of the cost component j is expressed as a cumulative variable as follows:
cC.=C +C xPx(I+M,/100) 3)

Jcow -/caZ/"

where:
CC,— cumulative value of the cost component j (in € per cow per year);
Coeon— value of the total cost component j per cow (€ per year);

Cray— value of the total cost component j per sold calf (at 180 day of age
' in €);
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P_— proportion of calves sold per cow per year;

M, e mortality rate of calves from birth to weaning (%).

Descriptive statistics for the cumulative values of individual cost components in
the regression model are summarised in Table 2.

The UNIVARIATE and REG procedures in the statistical package SAS® [SAS
Institute Inc., 2009] were applied for the descriptive statistics and regression analyses.
The coefficient of determination (R?) was calculated to indicate how the analysed data
were fitted by the statistical model. The adjusted coefficient of determination (Adj R?)
was calculated to take into account penalizations for points that do not fit the linear
regression models.

Results and discussion
Production and economic determinants

Impacts of the production and economic variables (determinants) on economic
outcomes in the evaluated cow-calf herds over the period 2008 to 2012 are shown
in Table 3. Variables included in the model accounted for 99.02% of the variation in
profit among suckler herds. Annual costs per cow, costs per sold calf and average daily
gain of sold calves (from birth to selling) were the three most significant determinants
of economic outcomes (P<0.05). In contrast, the fertility coefficient, calving interval
and age of cow at first calving had negligible impacts on annual profit per cow. This
is in agreement with a study by Taylor and Field [1995], in which costs and weight
of the final product (weaned calf) were identified as important variables affecting
profitability in a cow-calf production system.

Negative impacts of costs, both per cow and per sold calf, and positive impacts
of calf growth rate on profitability in our investigations are summarized in Table 3.
The value of annual profits in the herds declined by 1.09 € as the annual cost per cow
increased by 1 €. A similar situation was found for cost per sold calf. An increase of
these costs by 1 € resulted in the 0.80 € decline in profits per cow per year. Miller
et al. [2001] and Bruce et al. [1999] used a different methodology, in which costs
attributable to cows were not included in the regression analysis. Miller et al. [2001],
however, did provide a subsequent evaluation indicating that costs per cow are an
important variable influencing profits in cow-calf herds.

In our study, an increase in average daily calf gain (from birth to selling) of 1
g per day was associated with increased profits by a statistically significant 0.59 €
per cow per year. This relationship is consistent with the business model of cow-calf
farming, in which the calf is the primary product, and revenues depend on the weight
of sold calves [Lowman 1985, Taylor and Field 1995]. From this point of view it is
encouraging that the average daily gain of calves increased (+13%) during the last
three years of our evaluated period. Costs per feeding day and average daily gain of
calves from birth to selling were also found to be important positive determinants
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Table 3. Production and economic determinants of profit in cow-calf herds'

. . Regression
Variable (unit) Parameter coffﬁcient p-value
Intercept Bo 713.08 0.2208
Cost per cow and per year (€) By -1.09 <0.0001
Cost per sold calf (€)2 B2 -0.8028 0.0487
Average daily gain of calves (g)’ B3 0.5917 0.0233
Fertility coefficient* (%) B4 0.6311 0.7438
Calving interval (day) Bs -1.5174 0.1377
Age at first calving (day) Bs -0.2386 0.3216

'R*=10.990, Adj R? = 0.9853 (definition of these parameters is given in Material and
methods section).

2180 days of age.

*From birth to selling.

“Number of calves born alive per 100 cows.

for economic outcomes obtained in 2008 compared to the rest of analysed period, as
reported by Michali¢kova et al. [2015] in our companion paper.

Although age at first calving did not significantly impact profits in analysed herds,
it should be mentioned that its average value decreased (i. e. improved) by 16% over
the five-year period examined. Surprisingly, the effect of the fertility coefficient on
profits per cow per year was not statistically significant, in contrast to the results
of Lowman [1985] and Dano et al. [2001]. The difference in results may be due to
differences in methodology, i.e. whether profit is expressed per cow per year as in
this study or per sold calf as in the other investigations. Moreover, the relatively
low number of calves born alive in analysed herds (see Tab. 1) negatively impacted
economic results over the whole period. Low fertility coefficients of cows may be
associated with the fact that some non-pregnant cows were retained and that culling
rates were low (14 to 17%) in the analysed herds. This interpretation is consistent with
the findings of Lowman et al. [1985].

Although the market price of weaned calves is an important determinant of
profitability in studies of Bruce et al. [1999] and Hughes [1991], it was not taken into
account in these regression analyses. This was based on the decision that impacts of
direct production variables of the cattle herd along with utilization of inputs (rational
spending of financial sources through an appropriate volume of inputs for a given
production level) should be focused on in the analyses. Moreover, although farmers
to a certain degree may control costs, they have a limited ability to influence market
prices, determined primarily by international and national market forces and the
interaction of supply and demand.

Cost components

Descriptive statistics of the cumulative values of individual cost components
per cow per year over the period 2008-2012 used in the regression model (eq. 2) are
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shown in Table 2. Regression coefficients of profits of the cow-calf operation on the
cost components, along with their statistical significance, are presented in Table 4.
Independent variables representing cumulative costs, that were included in the model,
accounted for 93.42% of the variation in herd profits. The impact of expenditure on
farm feed, depreciation of animals, other direct costs and overheads was statistically
significant, all sharing a negative relationship to profits (Tab. 4). This is in agreement
with the results of Miller et al. [2001] and Bruce et al. [1999], who reported that the
largest effects were those associated with feed cost, not only for the annual profit per
cow, but also for indicator ,,return to unpaid labour and management per cow”. In our
study, a 1 € increase in farm feed costs was associated with a 1.33 € decrease in profits
per cow per year. The prominent importance of feed costs is probably determined by the
high proportion that it contributes to total costs in a suckler-cow herd, as it was reported
in our accompanying study [34%; Michalickova et al. 2015] and from 50% to 60% in
other investigations [Lowman 1985, Rogers et al. 1985, Taylor and Field 1995, Miller
et al. 2001].

Table 4. Detailed economic determinants (individual cost components) of profits in cow-

calf herds'
Variable Parameter Regression —value
(€ per cow and per year)’ coefficient P

Intercept Bo -469.72 0.0049
Labour B -1.7742 0.0677
Farm feed B2 -1.3259 0.0004
Purchased feed Bs -0.3431 0.1554
Depreciation of property Ba 0.5717 0.4737
Depreciation of animals Bs -1.5386 0.0007
Other direct costs’ Be -0.7254 0.0003
Overheads Br -2.1774 0.0037

'R*=0.934, Adj R? = 0.896 (definition of these parameters is given in Material and
methods section).

Cumulative per cow and per year value of individual cost components of cows and calve.
3Detailed description of the costs is given in Material and methods section.

Depreciation of animals and other direct costs also significantly affected suckler
herd profits (i. e. profit per cow per year). As depreciation of animals and as the other
direct cost categories increased by 1 €, profits dropped by 1.54 € and 0.73 € per cow
per year, respectively. (Tab. 4). This is in agreement with the findings reported by
Miller et al. [2001], showing that other direct costs (expressed as operating costs) and
depreciation were important economic determinants of profits per cow and year.

Overhead costs were also a statistically significant determinant of profits per cow
per year. An increase in overhead of 1 € was associated with a decrease in profits
of 2.18 € per cow per year (Tab. 4). The negative relation of overhead costs to the
profit may be an outcome of accounting practices, in which allocation of indirect costs
(overheads) is based primarily on the magnitude of direct costs. However, according
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to our best knowledge, the allocation coefficient (for conversion of the number of
feeding days to livestock unit of the individual animal category) should be taken into
account when allocation of overheads costs is provided in the farm. In economic
analyses of Miller et al. [2001] and Taylor and Field [1995], overhead costs were not
taken into account. However, in Slovakia these costs represent at least 10% of direct
costs of cow-calf farms, as reported in this study and in those of Dano et al. [2001]
and Krupova et al. [2012]. Moreover, from an accounting perspective, it is important
to define overhead costs per production unit objective, i.e. excluding subsidies, as was
the case in an investigation concerning dairy cattle [Michalickova et al. 2014].

Cow-calf farms in Slovakia frequently pursue economic success by minimising
inputs and maximising the value of calf production. According to our analysis,
annual costs per cow, average daily gain of calf (from birth to selling) and annual
costs per calf sold are the main determinants of success for Slovakian cow-calf
farms. To maintain economic solvency, their production levels should be improved
and inputs should be utilized more efficiently. The main determinants influencing
profitability were higher weight of sold calves, lower costs per sold calf and lower
costs to produce replacement heifers. In addition, variation among herds in many
of the cost components and production variables indicates that recommendations
for improvement should be customised to circumstances of each individual farm.
Moreover, collection of appropriate data and regular accounting of costs are necessary
to identify sub-optimal utilisation of inputs and to evaluate the farm from an economic
point of view. The methodology presented in this study facilitates proper accounting
of biological (production traits) and economic variables on suckler farms. It could
be used, after necessary adjustments, to evaluate determinants in other cow-calf
production systems.
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ABSTRACT

Economic values of clinical mastitis, claw disease, and
feed efficiency traits along with 16 additional produc-
tion and functional traits were estimated for the dairy
population of the Slovak Pinzgau breed using a bio-
economic approach. In the cow—calf population (suck-
ler cow population) of the same breed, the economic
values of feed efficiency traits along with 15 further
production and functional traits were calculated. The
marginal economic values of clinical mastitis and claw
disease incidence in the dairy system were —€70.65
and —€26.73 per case per cow and year, respectively.
The marginal economic values for residual feed intake
were —€55.15 and —€54.64/kg of dry matter per day
for cows and breeding heifers in the dairy system and
—€20.45, —€11.30, and —€6.04/kg of dry matter per
day for cows, breeding heifers, and fattened animals
in the cow—calf system, respectively, all expressed per
cow and year. The sums of the relative economic values
for the 2 new health traits in the dairy system and
for residual feed intake across all cattle categories in
both systems were 1.4 and 8%, respectively. Within the
dairy production system, the highest relative economic
values were for milk yield (20%), daily gain of calves
(20%), productive lifetime (10%), and cow conception
rate (8%). In the cow—calf system, the most important
traits were weight gain of calves from 120 to 210 d and
from birth to 120 d (19 and 14%, respectively), pro-
ductive lifetime (17%), and cow conception rate (13%).
Based on the calculation of economic values for traits in
the dual-purpose Pinzgau breed, milk production and
growth traits remain highly important in the breeding
goal, but their relative importance should be adapted
to new production and economic conditions. The eco-
nomic importance of functional traits (especially of cow
productive lifetime and fertility) was sufficiently high
to make the inclusion of these traits into the breed-

Received July 28, 2015.
Accepted September 18, 2015.
! Corresponding author: krupova.zuzana@vuzv.cz

ing goal necessary. An increased interest of consumers
in animal welfare and quality of dairy farm products
should probably lead to the incorporation of health
traits (clinical mastitis incidence and somatic cells
score) into the breeding goal. However, keeping carcass
traits in the breeding goal of the Slovak Pinzgau breed
does not seem to be relevant to the long-term market
situation.

Key words: cattle, mastitis, claw disease, residual
feed intake

INTRODUCTION

Functional traits of cattle (such as health, reproduc-
tion, and survival traits) and feed efficiency traits gener-
ally have substantial effect on profitability because they
influence utilization of inputs in the production process
(Solkner et al., 2000; Williams et al., 2011; Gonzalez-
Recio et al., 2014). Lower costs (mostly for veterinary
and feed inputs), higher milk price and quality, health
issues, and environmentally sustainable farming are
also important in relation to such traits. Improving
feed efficiency in cattle herds offers an opportunity to
reduce the negative effects of the cattle production on
the environment through lower greenhouse gas emis-
sions and nutrient losses to the environment (Bell et
al., 2013; Connor, 2015). A direct inclusion of health
traits in the breeding goal is expected to bring an ex-
tra economic benefit (Sadeghi-Sefidmazgi et al., 2011).
Furthermore, the noneconomic value of health traits
should be taken into account, which is connected with a
growing interest of consumers in socioethical aspects of
animal production, such as animal welfare and product
quality (Hietala et al., 2014).

Some functional traits have already been included
into the breeding goals and selection schemes, and
their economic values were estimated for various
cattle breeds (Phocas et al., 1998; Solkner et al., 2000;
Ferndndez-Perea and Jiménez, 2004). To the best of our
knowledge, however, economic values for claw disease
incidence in dairy herds have not yet been published.

Slovak Pinzgau cattle comprise a dual-purpose breed
typically farmed in mountainous regions of Slovakia.
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The breed has been registered by the Food and Agricul-
ture Organization of the United Nations as threatened
with extinction and classified as an animal genetic
resource since 1994 (Kadle¢ik et al., 2008). Consider-
ing the actual population size, with almost 10,500 live
animals and 2,860 cows registered in the herd book
(ASPB, 2015), the breed contributes approximately 1%
to overall milk production and the same proportion to
overall beef production in Slovakia. The general aim
of the breeding goal is at developing more productive
dual-purpose (milk and meat) cattle suitable for moun-
tainous regions, albeit without detailed specification
of target-trait levels other than those for milk yield
(5,500 to 6,500 kg per lactation), growth rate in fat-
tening (1,200 to 1,300 g/d), and dressing percentage
(up to 58%; ASPB, 2015). At present, breeding values
and economic values for milk carrier, milk fat, and milk
protein yield of cows (Candrdk and Lichanec, 2007)
along with breeding values for live weight of calves at
210 d of age are the key breeding parameters in the
Slovak Pinzgau population. Kasarda et al. (2014) de-
veloped, for the first time, a total merit index based on
economic and breeding values for milk yield, productive
lifetime, and live weight at 210 d of age for Slovak
Pinzgau cattle with the aim of using the index in a
simulation study. The economic values applied in that
study had been calculated previously by Krupova et al.
(2009) and Krupa et al. (2011). Since that time, the
production and economic conditions of the breed have
changed substantially and, mainly due to reasons of
economic insufficiency, the population has been reduced
(Kasarda et al., 2014). Moreover, economic values for
health traits such as clinical mastitis and incidence of
claw disease, as well as feed efficiency traits, have not
previously been calculated for this breed.

The objective of the present study was to acquire
information on the economic importance of the health
and feed efficiency traits for a future breeding goal in
Slovak Pinzgau cattle. For this purpose, the economic
values for all production and functional traits are herein
jointly estimated for both dairy and cow—calf popula-
tions of the breed using a complex bioeconomic model.

MATERIALS AND METHODS
Basic Characteristics of Production Systems

Economic values of traits were calculated for the
Slovak Pinzgau breed farmed partially in dairy and
partially in cow—calf (so-called suckler) production
systems. Both production systems were treated as self-
reproducing (breeding and commercial herds together),
with rearing of breeding females and males for their
own replacement. A classical indoor farming system
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with loose housing of cows, selling (exporting) of sur-
plus calves at weaning, and selling of surplus pregnant
breeding heifers was assumed for the dairy population.
A traditional pasture management system with winter
calving and selling (exporting) of surplus calves at au-
tumn weaning was in use for the cow—calf population.
Pasture covered the period from May 1 to October 30,
and indoor feeding was used during the rest of the year.
In this system, natural mating and integrated inten-
sive indoor fattening of bulls and extensive fattening
of steers were practiced. Surplus breeding heifers were
sold before mating.

The structures of dairy and suckler herds in their
steady state were generated using a Markov chain ap-
proach as described by Wolfova et al. (2007). The main
input parameters for both dairy and cow—calf herds
used in our study corresponded to the average values
obtained for the Slovak Pinzgau population from our
own investigations on farms and from the databases of
the Breeding Service of the Slovak Republic over the
3-yr period from 2011 to 2013 (unpublished data).

Profit Function

The economic efficiency of the evaluated production
systems was expressed as the present value of total
profit (TP) per cow entering a reproductive cycle and
per year as follows:

TP = rev’ X NDE(I‘GV) _ cost! X NDE(COSt)7 [1]

where rev’ and cost’ are row vectors of revenues and
costs and NDE®®") and NDE*"Y are column vectors
of the number of discounted expressions connected with
revenues and costs occurring in the individual cattle
categories within the herd (Wolfovd et al., 2007). An
annual discount rate of 1.0% (estimated as the differ-
ence between the average annual investment rate and
inflation rate valid in Slovakia in the evaluated time
period) was applied to account for the delay in expres-
sion, and associated time value of money, of traits that
influence revenues and costs in the life of the animal.
Revenues were derived from milk and breeding heif-
ers sold in the dairy system, from fattened bulls and
steers in the cow—calf system, and from calves sold at
weaning; slaughtered cows and heifers; manure; and
subsidies in both production systems. Revenues from
milk were a function of milk amount, fat and protein
content, and SCC. Revenues from slaughtered animals
were a function of live weight at slaughter, dressing per-
centage, and the average price per kilogram of carcass
weight, defined on the basis of the distribution of car-
casses across fleshiness and fat-covering classes within
the SEUROP grading system. Direct subsidies paid in
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646 KRUPOVA ET AL.

relation to the dairy population and to cow—calf herds
were included in revenues. Average values of individual
subsidy payments for the period from 2011 to 2013
(MARD SR, 2014) were used. Indirect agricultural sub-
sidies (single area payments, support for crops grown
on arable land, and support for less-favored areas)
were not considered, because these payments are not
connected with animal performance and thus have no
effect on the economic values of evaluated traits. The
main input parameters for the revenues calculations in
both production systems are listed in Table 1.

Costs for feeding, housing, veterinary care, breeding,
as well as fixed costs (labor, energy, repairs, insur-
ance, fuel, and overhead costs) were defined for each
category of animals and considered in the model. Feed-
ing costs were calculated on the basis of daily energy
and protein requirements for maintenance, growth,
milk production, pregnancy, and activity of individual
animal categories and according to the average prices
per kilogram of fresh matter in feeding rations with
given DM, net energy, and protein contents. The equa-
tions cited by Wolf et al. (2013) were applied for those

Table 1. Input parameters for calculating revenues

calculations. The compositions of feeding rations and
prices for feed components were obtained through our
own investigations on cooperating farms from 2011 to
2013 (unpublished data). Input parameters used for the
calculation of feeding costs are shown in Table 2.

Breeding costs were those associated with AI and
to keep breeding bulls for natural mating. Total fixed
costs in rearing breeding animals and in fattening were
assumed to depend upon the length of the fattening or
rearing periods when calculating the economic values of
growth traits. The basic input parameters for calculat-
ing the nonfeed costs in dairy and cow—calf systems are
shown in Table 3.

Detailed data used for calculating the effect of the
health traits (clinical mastitis and claw disease inci-
dence) on the economic efficiency (i.e., to calculate
economic values of these traits) of the dairy Pinzgau
population are presented in Table 4. These data were
obtained through our own investigations on dairy farms
from 2011 to 2013 (unpublished data) or taken from
previous studies dealing with dairy cattle (Wolfovd et
al., 2006; Vasil’, 2009; Tongel’ and Broucek, 2010).

Production system

Variable (unit) Dairy Cow—calf
Basic milk price' (€ cents/kg) 31.00 —
Bonus for milk protein percentage (€ cents/% of protein) 1.2 —
Bonus for milk fat percentage (€ cents/% of fat) 1.0 —
Price reduction for nonstandard milk? (€ cents/kg of milk) 6.3 —
Average price by weight (€/kg)
Calves® 2.66 2.45
Heifers® 1.31 1.16
Cows' 1.17 1.05
Fattened bulls and steers” — 1.49
Average live weight (kg/animal)
Calves 91 195
Heifers 451 407
Cows 540 540
Fattened bulls and steers — 550
Price for manure (€/100 kg) 0.03 0.03
Production of manure per cow (kg/d) 40 16
Direct subsidies®
Milk production (€/kg of milk) 0.0117 —
Livestock unit (€ per cow and year) 88.06 99.50
Animal genetic resources (€ per cow and year) 200 200
Performance testing (€ per cow and year) 23.13 —

'Milk with SCC ranged between 300,000 and 400,000 cells/mL, and fat and protein contents ranged from 3.1

to 4.2% and from 2.8 to 3.6%, respectively.

*Milk with SCC >400,000 cells/mL and for fat and for protein contents <3.1% and <2.8%, respectively.

3Price is given per kilogram of live weight of female and male calves upon weaning at age 100 d in the dairy
and 259 d in the cow—calf production system and per kilogram of live weight of heifers sold pregnant at 1,060
d of age in the dairy and sold before mating at 896 d of age in the cow—calf production system.

*Price is given per kilogram of live weight for culled cows.

®Price is given per kilogram of carcass weight based on the distribution of carcasses across the SEUROP classes
for fleshiness and fat covering. Bulls and steers were slaughtered at average ages of 598 and 706 d, respectively.
bAverage value of direct subsidies during 2011 to 2013. Subsidies for performance testing included subsidies
for all cattle categories in the herd (calves to 6 mo, cattle from 6 to 24 mo, and bulls and heifers up to 24 mo
taken as 0.2, 0.6, and 1.0 livestock units, respectively).
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Table 2. Input parameters for calculating feeding costs of animal categories

DM content

Category of animals (kg of DM/kg of fresh matter)

Price

(€/kg of DM)

Protein content
(g of protein/kg of DM)

Net energy content

(MJ /kg of DM)

Dairy system

Cows 0.365
Reared calves 0.776
Breeding heifers 0.381
Cow-calf system'
Cows 0.200
Reared calves® 0.420
Breeding heifers 0.200
Fattened animals 0.240

5.78 5 0.055
6.84 144 0.596
5.77 89 0.052
5.70 75 0.010
6.04 71 0.034
5.88 68 0.008
5.75 92 0.022

1 . . .
Expressed for example feeding ration used in summer.

*Values apply only in case of supplementary feeding (in addition to pasture, which makes up most of the diet) and with no consideration given

to milk consumed.

Calculation of Economic Values

The marginal economic value (economic importance)
of trait [ (ev;) was calculated as the partial derivative of
the profit function with respect to that trait:

_OTP

o I 2
TV,

= TV]av

evy

where TP is total profit per cow and year as defined
above, TV, is the value of trait [, and TVza, is the trait

Table 3. Input parameters for calculating other costs

mean within the population. In the calculation, the
partial derivative was approximated by the difference
quotient. The difference was set to +0.5% of the trait
mean (Wolfova et al., 2007). Economic values were cal-
culated separately for the dairy and the cow—calf popu-
lations using complexes of milk production, functional
(reproduction, health), growth, carcass, and feed effi-
ciency traits. An overview of the evaluated traits and
their mean values (averaged over the period from 2011
to 2013) for the dairy and cow—calf systems is presented
in Table 5. Detailed definitions for most traits and as-
sumptions made for the calculation of their economic

Production system

Variable (unit) Dairy Cow—calf
Price of semen for AT (€ per insemination dose) 8.00 —
Average number of inseminations per heifer, per cow 1.8, 2.5 —
Number of reinseminations 1 —
Number of cows per breeding bull — 35
Costs for removing dead animals (€ per animal)

Mature animals 307 307

Young animals 183 183
Costs for veterinary care'

Cows (€ per animal per reproductive cycle) 97.20 87.40

Reared calves (€ per animal in rearing) 3.60 —

Breeding heifers (€ per animal to calving) 34.60 15.00

Fattened bulls and steers (€ per animal) — 18.00
Cost for dystocia® (€ per calving)

Calving score 3 33.20 33.20

Calving score 4 116.20 116.20
Dystocia incidence (cases per 100 calvings) 3.2 3.0
Fixed costs® (€ per animal per day)

Cows 2.32 1.02

Reared calves 0.66 —

Breeding heifers 0.48 0.63

Fattened bulls and steers — 0.53
Cost for water (€/d) 0.090 0.090
Cost for straw for bedding for cows (€/d) 0.049 0.035

"Included are costs for veterinary fees, drugs, dystocia, mastitis, and claw disease.

Four scores are used for calving performance: easy calving without help (1), easy calving with help (2), dif-
ficult calving with veterinary assistance (3), and calving with caesarean section (4).
Included are costs for labor, energy, fuels, repairs, insurance, interest on investments, and overhead costs.
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values can be found in Wolfové et al. (2007), Krupova
et al. (2009), and Krupa et al. (2011). Therefore, only
the approach used in calculating the economic value for
claw disease incidence in dairy herds will be described
here in detail followed by a short description of the
other traits.

Claw disease incidence was defined as the number
of claw disease cases per cow and year at risk in the
herd, averaged over all lactations. The days when cows
were affected by disease were not included in the to-
tal number of days at risk. Sick animals from routine
trimmings were included in calculating claw disease
incidence only in the case where additional costs were
connected with those animals (e.g., for special drugs),
because the routine trimmings were included in fixed
management costs. Claw disease incidence included
all cases of claw diseases, including both those treated
with and without antibiotics. Different claw diseases
were included, for example, interdigital dermatitis, heel
horn erosion, digital dermatitis, and sole ulcer. The lat-
ter 2 represent a dominant part of the total incidence
of claw diseases in Slovak Pinzgau herds (Riecka et al.,
2008). Effect of claw disease on the loss of revenue due
to discarding of milk during cow illness (only for cases
treated with antibiotics) as well as additional costs for
drugs, veterinary service, and labor for herdsmen’s or
trimmers’ time were considered when calculating the
marginal economic value for the trait. To avoid double
counting of effects, the effect of claw disease on other
traits included simultaneously in the evaluation (milk
yield, reproductive traits, cow survival) was not consid-
ered when calculating financial losses from claw disease.
The amount of discarded milk (Disc,) in kilograms
per cow per year was calculated as

KRUPOVA ET AL.

LSy, DP, |

Disc . = 3652?21 Pcow, VI i
l

3]

where Pcow; is the proportion of cows in lactation [ (I
=1, 2, or >3), CVI;is the calving interval in lactation [
(days), Milky, is the milk yield (kg/d) on day i of lacta-
tion [, DCPy; is the prevalence of claw disease treated
with antibiotics on day i of lactation [. This prevalence
is calculated as the number of affected cows (meaning
their milk must be discarded) at day i of lactation [
divided by the number of cows at day i of lactation I.
Lactation length is calculated as the difference between
the calving interval and days dry (dd).

Clinical mastitis incidence was defined as the number
of clinical mastitis cases per cow and year at risk. In
calculating the economic value for this trait, a similar
procedure to that described for claw disease incidence
was used (for details see Wolfova et al., 2006).

The procedure applied for calculating economic
values for residual feed intake (RFI) can be found in
Hietala et al. (2014). Residual feed intake was defined
as the difference between the actual daily DMI and the
predicted daily DMI of an animal. Based on the defini-
tion of RFI (Williams et al., 2011), the average RFT of
each animal group of interest (cows, breeding heifers,
fattened animals) was assumed to be zero, which means
the actual daily DMI was equal to the predicted daily
DMI in the base calculation. Therefore, the procedure
for the estimation of economic values of traits described
before cannot be applied for RFI. To calculate the eco-
nomic value for RFI, the trait mean for the appropriate
animal group was changed by £0.05 kg of DM/d.

Table 4. Detailed parameters for calculating economic values of claw disease and clinical mastitis incidence

Variable (unit) Value
Parameters for claw disease
Costs for drugs or treatment (€/case)
With antibiotics 10.05
Without antibiotics 4.05
Time of veterinarian service (h/case) 0.50
Charge for veterinary service (€/h) 9.21
Number of cases per cow-year at risk (minimum/maximum)" 0.20/0.40
Percentage of cases treated with antibiotics (minimum /maximum)' 10/20
Variation in daily claw disease incidence with antibiotic treatment” (minimum /maximum)' 0.00/0.02
Parameters for clinical mastitis
Costs for drugs (€/case) 27.82
Time of veterinarian service (h/case) 0.50
Charge for veterinary service (€/h) 9.21
Number of cases per cow-year at risk (minimum/maximum)' 0.20/0.30
Price of drugs for dry-cow treatment (€/dose) 1.22
Percentage of cows receiving dry-cow antibiotics 97
Variation in daily mastitis incidence® (minimum/maximum)’ 0.000/0.025

In e = . . .
Minimum and maximum values obtained over all reproductive cycles.

*Number of cows having claw disease requiring antibiotics treatment divided by total number of cows in herd on the given day.
*Number of cows having clinical mastitis divided by total number of cows in herd on the given day of lactation.
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Dairy system Cow—calf system

Group of traits Trait (unit) Mean GSD Mean GSD
Milk Milk yield per lactation (kg) 4,473 368 — —
Milk fat content (%) 3.89 0.21 — —
Milk protein content (%) 3.39 0.09 — —
Functional SCS! (score) 4.72 0.085 — —
Calving performance (score) 1.21 0.05 1.20 0.05
Losses of calves at calving® (%) 7.5 3.1 5.1 2.1
Losses of calves before weaning® (%) 5.0 1.0 5.0 1.0
Conception rate for cows (%) 88 1.5 85 2.0
Conception rate for heifers (%) 89 1.5 92 1.3
Claw disease incidence’ (cases) 0.261 0.014 — —
Clinical mastitis incidence’ (cases) 0.245 0.040 — —
Productive lifetime of cows (yr) 3.70 0.30 4.04 0.36
Growth Birth weight of calves® (kg) 36 1.7 36 1.7
Mature weight of cows (kg) 580 17.5 580 17.5
Daily gain of calves to weaning® (g/d) 650 65 — —
Daily gain of bulls in fattening (g/d) — — 1,000 59
Weight gain from birth to 120 d of a,g.eﬁ (kg) — — 108 11.6
Weight gain from 120 to 210 d of age® (kg) — — 166 15.4
Weight gain from 210 to 365 d of age® (kg) — — 259 23.1
Carcass Dressing percentage’ (%) 52 1.04 55 1.10
Carcass conformation’ (class) 3.77 0.03 3.26 0.03
Fatness’ (class) 2.23 0.02 2.48 0.02
Feed efficiency RFT® of cows (kg of DM/d) 0 0.23 0 0.18
RFT of breeding heifers (kg of DM/d) 0 0.09 0 0.09
RFT of fattened animals (kg of DM/d) — — 0 0.10

'Somatic cell score calculated as log, (SCC/100,000) + 3.

Losses of calves at calving include aborts, calves born dead, and calves that died within 48 h after calving.

®Losses of calves to weaning are expressed as proportion of calves born alive. Age of calves at weaning was 100 and 259 d in dairy and cow—calf

systems, respectively.

4 . .. . . .
Claw disease incidence expressed as the number of claw disease cases per cow-year at risk, averaged over all lactations.

°Clinical mastitis incidence expressed as the number of clinical mastitis cases per cow-year at risk, averaged over all lactations.

SAverage values for female and male progeny.

"The means of the carcass traits are given for heifers slaughtered during the rearing period in the dairy system and for fattened bulls in the

cow—calf system.
*Residual feed intake.

When deriving the economic values for categorical
traits (calving score, carcass conformation, and fat-
ness classes), an underlying normal distribution was
assumed and the approach described by Wolfova et
al. (1995) was used. Carcass conformation and fatness
classes were calculated based upon the distribution of
carcasses across the SEUROP classes for fleshiness and
fat covering. Calving score was calculated based upon
the distribution of calvings in the 4 score groups, which
were (1) easy calving without help, (2) easy calving
with help, (3) difficult calving with veterinary assis-
tance, and (4) calving with caesarean section.

The definition of SCS was based on a logarithmic
transformation of the average number of somatic cells
per milliliter of milk. Milk yield was defined as 305-d
milk yield with constant fat and protein content aver-
aged over all lactations. Productive lifetime of cows was
calculated as the average time period from the first
calving to death or culling.

To compare the economic importance of different
traits, the relative economic values of traits were calcu-
lated as follows:

evr; = 100 x [levs]/(Zevs])], [4]

where evr; is the relative economic value of trait [ in
percent and |evs| is the absolute value of the standard-
ized marginal economic value (i.e., marginal economic
value times the genetic standard deviation) of trait L
Genetic standard deviations used for standardizing the
marginal economic values (see Table 5) were obtained
from analysis of the databases of the Breeding Service
of the Slovak Republic (from 2011 to 2013, unpublished
data), or taken from literature sources cited by Wolfova
et al. (2006, 2007) and Krupa et al. (2011) when rel-
evant data for Slovak Pinzgau cattle were not available.
This was the case for RFI where the genetic standard
deviation was not known and was therefore estimated
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Figure 1. Structures of Slovak Pinzgau cow herds in dairy and cow—calf production systems.

from the mean of the daily DMI of the corresponding
animal category, the phenotypic coefficient of varia-
tion, and the heritability for RFI given in the literature
(Veerkamp et al., 1995; Williams et al., 2011).

The programs EWDC (version 3.0.4) and EWBC
(version 2.2.3), both from the Ecoweight 6.0.4 program
package (Wolf et al., 2013), were used in calculating
economic values in the Pinzgau dairy and cow-—calf
populations, respectively.

RESULTS

The age structures that were determined for the
herds in both dairy and cow-calf populations of Slo-
vak Pinzgau cattle are shown in Figure 1. The average
productive lifetime of cows was 3.70 yr in the dairy
and 4.04 yr in the cow—calf populations. The survival
and use or sale of offspring for both modeled produc-
tion systems are described in Table 6. In the dairy
population, almost 32 breeding heifers were reared for
replacement per 100 cows per year, which means only
3 surplus heifers were available for sale. In the cow—calf
population, about 27 heifers per 100 cows were reared
for replacement annually and 18 breeding heifers could
be sold. The highest proportions of surplus male calves
were sold at weaning (at ages 3 and 8 mo in the dairy
and cow—calf systems, respectively), and only a few
bulls and steers were fattened in the cow—calf produc-
tion system.

Considering the basic economic characteristics for
the modeled production systems, revenues from milk
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(€1,259 per cow and year) and from weaned calves (€84
per cow and year) made up 91% of total revenues in the
dairy system. In the cow—calf system, revenues from
weaned calves (€161 per cow and year) comprised 50%,
revenues from fattened animals (€47 per cow and year)
15%, and other revenues (sold breeding animals, culled
cows, and manure) 35% of total revenues. Even when
including direct subsidies, production was economically
unprofitable in both systems under the given produc-
tion and economic conditions (—€457 and —€449 per
cow and year, respectively). Positive profit and prof-
itability ratios could be expected in these systems if
indirect subsidies were included in the calculation.

The marginal economic values calculated for 20 and
18 traits in the dairy and cow—calf production systems,
respectively, are listed in Table 7. Of those traits evalu-
ated in both production systems, calving performance,
conception rate of females (cows and heifers), and cow
productive lifetime were evidently more important
in the dairy system than in the cow—calf system. For
instance, an increase in cow conception rate by one
percentage point raised the profit per cow and year by
€11.6 in the dairy system but by just €4.5 in cow—calf
herds. The negative economic values for SCS, losses
of calves, RFI, carcass conformation, fatness classes,
and health traits showed that increases in the means of
these traits are economically unfavorable.

The relative economic values of the traits of the Slo-
vak Pinzgau breed for both production systems also are
summarized in Table 7. These values enable compari-
son of the economic importance of all traits within each
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Table 6. Survival and use or sale of offspring in 2 production systems (number of animals/100 calvings)

Production system

Category Dairy Cow-—calf
Calves born alive 94.2 96.0
Calves weaned' 88.6 89.7
Calves sold at weaning 42.6 31.3
Male calves sold for breeding 1.9 1.1
Bulls or steers fattened to target slaughter weight — 9.6 /1.0
Heifers reared for replacement 31.6 26.8
Heifers sold before mating — 18.1
Heifers sold pregnant 3.5 —

'Age of calves at weaning was 100 d in dairy and 259 d in cow—calf systems.

production system. The highest relative importance
was found for daily gain of calves to weaning (until the
age of 100 d in the dairy population), weight gain of
calves from 120 to 210 d (in the cow—calf population),
and milk yield (in the dairy population), which con-
tributed 20.3, 19.3, and 20.3%, respectively, to the sum
of the absolute values of the standardized economic
values over all traits within each system. High relative
economic importance in the dairy population was fur-
ther determined for cow productive lifetime (10%), SCS

(9%), and cow conception rate (7.7%). In the cow—calf
population, the next most important traits after weight
gain of calves from 120 to 210 d were cow productive
lifetime (16.8%), weight gain of calves to 120 d of age
(14.4%), and cow conception rate (12.9%).

The high relative economic importance of the growth
and functional trait complexes is also evident from
Figure 2. These contribute 90 and 64% to the sum of
the absolute values of the standardized economic values
across all traits in the cow—calf and dairy production

Table 7. Marginal economic values (in € per unit of trait and per cow and year) and relative economic values'

(%) for traits in dairy and cow—calf production systems

Marginal value Relative value

Trait (unit) Dairy Cow—calf Dairy Cow—calf
Milk yield® (kg) 0.124 — 20.2 —
Milk fat content (%) 29.47 — 2.7 —
Milk protein content (%) 92.71 — 3.7 —
SCS (score) —241.05 — 9.1 —
Calving performance (score) —156.69 —49.20 3.5 3.5
Losses of calves at calving (%) —0.586 —2.009 0.8 6.0
Losses of calves before weaning (%) —0.459 —2.078 0.2 3.0
Conception rate of cows (%) 11.64 4.505 7.7 12.9
Conception rate of heifers (%) 2.92 1.046 1.9 1.9
Claw disease incidence (cases) —26.73 — 0.2 —
Clinical mastitis incidence (cases) —70.65 — 1.2 —
Productive lifetime of cows (yr) 76.40 32.84 10.1 16.8
Birth weight of calves (kg) 0.520 0.526 0.4 1.3
Mature weight of cows (kg) —1.19 —0.247 9.2 6.2
Daily gain of calves to weaning (g/d) 0.705 — 20.3 —
Daily gain of bulls in fattening (g/d) — 0.053 — 44
Weight gain from birth to 120 d of age (kg) — 0.873 — 14.4
Weight gain from 120 to 210 d of age (kg) — 0.877 — 19.3
Weight gain from 210 to 365 d of age (kg) — 0.013 — 0.4
Dressing percentage (%) 1.79 1.141 0.8 1.8
Carcass conformation (class) —14.86 —7.10 0.2 0.3
Fatness (class) —4.46 —6.80 0.0 0.2
RFP of cows (kg of DM/d) —55.15 —20.45 5.6 5.3
RFT of breeding heifers (kg of DM/d) —54.64 —11.30 2.2 14
RFT of fattened animals (kg of DM/d) — —6.04 — 0.9
Total — — 100.0 100.0

'Relative economic value is the standardized economic value (marginal economic value multiplied by the ge-
netic SD) of a trait expressed as percentage of the sum of standardized economic values of all traits within a

production system.

*Milk with average fat and protein content (see Table 5).

*Residual feed intake.
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systems, respectively. The great importance of growth
traits in calves within both systems can mainly be ex-
plained by the high number of calves sold (exported)
after weaning for relatively high prices (see Tables 1
and 6). No animals were fattened in the dairy system,
and only about 11% of calves were fattened in the cow—
calf system.

Low relative economic importance was found for the
2 health traits in the dairy system (i.e., clinical mastitis
and claw disease at 1.2 and 0.2%, respectively). One
must take into account that the marginal economic
values of these health traits do not include their effects
on milk yield, cow survival, and reproduction.

The relative economic value of feed efficiency traits
ranged from 0.9% (RFI of fattened animals in the
cow—calf system) to 5.6% (RFI of cows in the dairy
system). Summed across all animal categories, the feed
efficiency traits contributed 8% to the total relative eco-
nomic importance of all traits (see Figure 2) in both the
dairy and cow—calf production systems. Carcass traits
contributed only 1% (dairy system) or 2% (cow—calf
system) to the total relative importance of all traits.
This was due to the low number of slaughtered animals,
low prices per kilogram of carcass weight, and small
differences among carcass conformation and fatness
classes (not shown in tables). Summing up the relative
economic values within each of the 5 trait complexes,
the relative economic values for the milk production,
functional, growth, carcass, and feed efficiency traits
were 27, 34, 30, 1, and 8% in the dairy population and
0, 44, 46, 2, and 8% in the cow—calf population of the
Slovak Pinzgau breed (Figure 2).

DISCUSSION

Economic Importance of Traits in the Slovak
Pinzgau Breed

Marginal and relative economic values calculated
for most of the traits evaluated in this study generally
confirmed the results of earlier studies for the Slovak
Pinzgau breed (Krupa et al., 2011). However, changes
in the economic and production circumstances since
the time of earlier studies and the inclusion of new
traits into the simultaneous estimation of economic
values (5 new traits in the dairy and 7 in the cow—calf
system) resulted in some differences in the absolute,
and even more so in the relative, economic importance
of traits. The inclusion of health traits increased the
effect of functional traits in the dairy system, and the
inclusion of feed efficiency traits diminished the relative
importance of other trait complexes in both systems.
Bringing milk subsidies into the calculation strength-
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Figure 2. Relative economic importance of 5 trait complexes (milk
production, functional, growth, carcass, and feed efficiency traits) in
the overall breeding objective for the (A) dairy and (B) cow—calf pro-
duction systems of Slovak Pinzgau cattle.

ened the relative importance of milk production traits
in the dairy system. Finally, the relative values of the
milk production, functional, and carcass traits were
slightly lower than were those estimated by Krupa et
al. (2011) in favor of growth (+10 percentage points)
and feed efficiency (48 percentage points) traits in the
dairy Pinzgau population. Similarly, adding RFI into
the evaluation of traits in the cow—calf Pinzgau popula-
tion lowered the relative importance of growth traits by
9 percentage points. Generally, it can be stated that the
inclusion of any additional traits to a selection index
(positively or antagonistically correlated with existing
traits in the index) will reduce the relative importance
(or progress made) in the existing traits in the index.
However, to avoid double counting, the relationship
among evaluated traits has not been taken into account
when their marginal and relative economic values were
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calculated. For this reason, the comparison of economic
importance of traits based alone on the revenues may
be misleading. A methodology that can be used to ob-
jectively compare alternative breeding objectives and
selection indexes has been presented by Santos et al.
(2015) with an example calculation for sheep in New
Zealand and Ireland. A further study is therefore neces-
sary to estimate responses in all traits that could be
included in the breeding goal for Pinzgau cattle.

Comparison of economic values calculated in our
study with those derived from different studies for
other cattle breeds is difficult due to differences in trait
definition, methods used for deriving marginal eco-
nomic values, and management systems. Nevertheless,
some general comparisons can still be made. These are
presented in the following paragraphs with emphasis on
the new traits included into the calculation for Pinzgau
cattle.

Health Traits

The negative economic value of clinical mastitis
(—€70.65 per case per cow and year) found in our study
for Pinzgau cattle is comparable with values published
in the literature and which ranged from —€61 to —€80
per case per cow and year (Wolfova et al., 2006; Kom-
16si et al., 2010; Sadeghi-Sefidmazgi et al., 2011). The
markedly greater value of —€389 per case per cow and
year found by Hietala et al. (2014) was mainly due to
the substantially higher milk yield (8,800 vs. 4,400 kg
per 305-d lactation), the higher charge for veterinary
service (€160 vs. €9 per clinical mastitis case), and the
higher milk price (41.7 vs. 31.0 cents/kg of milk) for
Finnish Ayrshire cattle compared with those in Slovak
Pinzgau cattle. These results are in accordance with
the paper of Sadeghi-Sefidmazgi et al. (2011), where
the milk price along with the milk production level
were also found to be important factors influencing the
economic value of clinical mastitis.

The incidence of clinical mastitis in Slovak Pinzgau
cattle obtained in our study was about 0.24 cases
per dairy cow and year, which was about twice that
in Finnish Ayrshire cattle (0.11; Hietala et al., 2014).
In addition, the proportions of subclinical and latent
forms of mastitis in Slovak dairy herds are relatively
high (22 and 28%, respectively), and altogether, 74%
of the cows were found to be mastitis positive (results
estimated from a clinical examination and NK-test
evaluation; Vasil’, 2009). Subclinical mastitis is char-
acterized mainly by SCS. Its average value in Slovak
dairy Pinzgau (4.72) is also almost twice that of Finn-
ish Ayrshire cattle (2.6; Hietala et al., 2014). Selection
against mastitis in the Scandinavian countries for many
years has certainly contributed to the lower prevalence
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of clinical and subclinical mastitis among dairy cattle
breeds in these countries.

Somatic cell count has for many years been routinely
recorded and included in the breeding goals and se-
lection schemes for dairy cattle (Solkner et al., 2000;
Pedersen et al., 2008; Zavadilova et al., 2011), but
clinical mastitis has rarely been included (Mark et al.,
2002). Clinical mastitis cases are recorded on most Slo-
vak dairy farms and could be used for breeding-value
estimation and in selecting for udder health, as stated
by Wolf et al. (2010). In our study, the relative eco-
nomic importance for the 2 traits together was 10.3%
of the total economic importance of all evaluated traits
in Slovak Pinzgau. Taking into account the appropri-
ate (negative) relationships between these traits and
milk yield, cow survival rate, and reproduction when
constructing a selection index, the relative importance
of these health traits in the index could be increased
substantially.

For the third health trait, incidence of claw disease, a
very low relative economic value (0.2%) was calculated
in our study. This corresponds to the good health status
of the Slovak Pinzgau breed as it is farmed in extensive
conditions with regular access to pasture. Also for this
health trait, negative correlations with milk, fat, and
protein yield have been reported in Pinzgau dairy cows
(Riecka et al., 2008). Again, the mentioned relation-
ship has not been taken into account in calculating the
economic value for claw disease so as to avoid double
counting.

Productive Lifetime and Reproductive Traits

After the health traits, when considering the economic
values of additional functional traits evaluated in the 2
production systems, high relative economic values (10.1
and 16.8%), respectively) were calculated for productive
lifetime of dairy and suckler cows. This trait was the
second most important in the cow—calf population and
third most important in the dairy Pinzgau population.
Similar results had been obtained for productive life-
time in Czech Holstein and Fleckvieh (Wolfové et al.,
2007) and in Hungarian Holstein-Friesian cattle (Kom-
16si et al., 2010), although the relative economic values
in those breeds were about twice those obtained in our
study for Pinzgau cattle. In Finnish dairy cattle, on the
other hand, the relative economic importance of cow
productive lifetime reached no more than 6%. It should
be noted here that in all of the studies mentioned, the
change in cow productive lifetime was achieved through
changes in cow mortality and culling (for health prob-
lems) rates that caused changes in the age structure
of cow herds. This made the economic value of cow
productive lifetime strongly sensitive to the relation-
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ships between revenues and costs and to the current
mean value of the considered trait.

Cow conception rate was a further important func-
tional trait in our study. Its relative economic impor-
tance of 8% (in the dairy population) and 13% (in the
cow—calf population) is in accordance with the values
obtained by several other authors. For example, Kom-
16si et al. (2010) published a relative economic value
of 9% for this trait in Holstein dairy cattle. Relative
economic values of 3 to 9% for calving interval (which
is an alternative expression of conception rate) have
been estimated in dairy (Hietala et al., 2014) and beef
cattle (Phocas et al., 1998) herds. In contrast, Keller
et al. (2009) calculated even higher relative economic
importance of cow conception rate (30%) among all of
those traits analyzed in a beef production system.

Functional traits are not included in the current
breeding goal and selection index for Pinzgau cattle.
Considering the economic values calculated for func-
tional traits in our study (mainly those for the produc-
tive lifetime, cow conception rate, and udder health
traits), the inclusion of these traits into the breeding
program would be beneficial. Experience in Nordic
countries, where for many years substantial weight
has been placed on functional traits in dairy cattle,
shows that selection for functional traits can be suc-
cessful (Pedersen et al., 2008). In other countries, too,
functional traits have already been established in selec-
tion indices of different breeds (Soélkner et al., 2000;
Fernandez-Perea and Jiménez, 2004).

Feed-Efficiency Traits

The economic values for RFI calculated in this study
(negative values for increased RFI) confirm the positive
effect of higher feed efficiency on profit in the dairy and
cow—calf systems. The marginal economic value for RFI
in Pinzgau dairy cows (—€55.2/kg of DM per day per
cow per year) corresponds well with that estimated for
Finnish dairy cows (—€55.8/kg of DM per day per cow
per year; Hietala et al., 2014). The marginal economic
value for RFI of animals in fattening estimated by those
authors (—€29.5) was higher than that in our study
(—€6.0), which was caused by the greater number of
fattened animals per cow per year (55 animals vs. 11
animals per 100 cows). The opposite is true for RFI of
breeding heifers in the dairy system (—€25.5 for Finn-
ish dairy cows and —€54.6 for Slovak Pinzgau cattle).
Summing the relative economic values of RFI across
all animal categories, the relative importance of RFI
reached 8% of the economic importance of all traits
evaluated in Slovak dairy or cow-calf Pinzgau cattle.
That is close to the values of 6 to 8% estimated for
Finnish dairy cattle (Hietala et al., 2014).
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As stated by Hietala et al. (2014), the economic
importance of RFI in cattle is likely to grow with in-
creasing requirements to mitigate the environmental
impacts of livestock production, and particularly of
intensive dairy farms. de Haas et al. (2011) estimated a
negative (favorable) correlation between the estimated
breeding value of sires for RFI and daughter predicted
methane production. Also Bell et al. (2013) found that
improving feed efficiency traits, next to health and
fertility traits, can substantially reduce greenhouse gas
emissions.

A further factor that can influence the effect of RFI
on production costs is a rise in feed costs connected
with improved milk yield in cows. This effect cannot be
expected for Pinzgau cattle, however, which are used
extensively in marginal mountainous areas. Further-
more, it should be taken into account that including
RFI into a selection program must necessarily be ac-
companied by a costly test period for feed efficiency.
Some challenges and possibilities for selecting for RFI
in dairy cattle, such as the limited availability of in-
dividual feed intake data due to costs associated with
its collection and a lack of accurate estimates of the
genetic relationships between RFI and other breeding
goal traits to better predict the consequence of selec-
tion, have been recently summarized by Connor (2015).
This review suggests that genomic selection for reduced
RFI in dairy cattle might provide the most practical
approach to improve feed efficiency if proven that this
method has sufficient accuracy. This is because it elimi-
nated the need to collect phenotypical values on each
animal in the target population. However, as stated by
Gonzalez-Recio et al. (2014), genetic progress may be
also achieved with traditional selection methods. The
latter authors found that the inclusion of RFI for grow-
ing heifers in the Australian Profit Ranking index could
increase the annual genetic gain of farm profitability
by 3% despite an antagonism between RFI and calving
interval. They stated that including RFI as part of a
multitrait selection index is the obvious way to achieve
optimal responses to selection in all traits of economic
importance while avoiding unfavorable responses to
selection that may arise as a consequence of selecting
on RFI independently.

Production Traits

In the dairy Pinzgau population, the highest rela-
tive economic values were obtained for milk yield and
growth rate of calves (20% for both). The weight gain
of calves until 210 d of age (i.e., also a growth trait)
in the cow—calf Pinzgau population showed a similar
relative economic importance (19%). This fact has been
reflected already in the present selection criteria for the
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entire Pinzgau breed that include milk, fat, and protein
yield from the dairy production system and weight of
calves at 210 d of age from the cow—calf production sys-
tem. In a high-producing dairy cattle breed, however, a
higher relative economic importance has generally been
obtained for milk yield (25 to 40%) and a much lower
importance for growth traits (no more than 5%) than
in our study (Komlési et al., 2010; Hietala et al., 2014).

The ratio of the marginal economic values for milk
fat and protein content (1:3.1) obtained in our study is
comparable to those from some other recent European
studies, where it ranged from 1:2.2 to 1:3.7 (Wolfova
et al., 2007; Komlési et al., 2010; Hietala et al., 2014).
The absolute economic values of milk production traits
nevertheless differed notably in the literature because
of differences in pricing systems, use or nonuse of
milk production or sales quotas, and trait definitions
(Wolfovéa and Wolf, 2013). The ratio of the marginal
weights for milk fat and protein content for Slovak
Pinzgau cattle (1:3.8) estimated previously has been
based on economic values defined under the production
and economic conditions and pricing system relevant
in 2003 (Huba et al., 2004). This pricing system dif-
fered substantially from the pricing system common for
dairy farms in recent years and which was applied in
the current study. As stated by Wolfova et al. (2007),
use of index weights based on an inappropriate pricing
system can strongly decrease the total economic selec-
tion response.

Among the remaining growth traits evaluated in
our study, mature weight of cows showed a compara-
tively high relative economic importance, above all in
the dairy population (9%), although with a negative
sign on the marginal economic value. This negative
economic value was caused by the fact that revenues
from heavier culled cows did not cover the higher costs
associated with increased energy requirement for cow
maintenance. Similar results have been reported by
such authors as Fernandez-Perea and Jiménez (2004),
Keller et al. (2009), and Komlédsi et al. (2010). In our
study, mature weight of animals was considered to be
a separate trait which, to avoid double-counting, could
be changed by selection independently of growth rates
of young animals (Wolfova and Wolf, 2013). However,
correlations among growth traits and the relationship
of cow weight to milk yield (in the dairy system) should
be taken into account when these traits are included
into selection indices (Solkner et al., 2000; Ferndndez-
Perea and Jiménez, 2004), especially for the Pinzgau
breed, where high cow weights can have serious impli-
cations for pasture surfaces.

Regarding carcass traits, only dressing percentage has
been included in the current breeding goal for Slovak
Pinzgau cattle (ASPB, 2015). The low proportions of
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slaughtered animals in both production systems along
with low beef prices have resulted in low economic val-
ues for all carcass traits in our study as well as in other
studies dealing with the Pinzgau breed (Krupova et
al., 2009; Krupa et al., 2011). The same situation has
been reported for Hungarian and Finnish dairy cattle
(Komlési et al., 2010; Hietala et al., 2014). In Austria
(Solkner et al., 2000) and in Spain (Fernandez-Perea
and Jiménez, 2004), on the other hand, a strong eco-
nomic importance (€11.26 per genetic standard devia-
tion of dressing percentage and €6.2 per dressing per-
centage) was calculated, and that led to the inclusion
of these traits into the selection indices of dual-purpose
and beef cattle breeds in those countries.

CONCLUSIONS

Economic values of traits calculated in this study
indicated that the current breeding objective and se-
lection index for Slovak Pinzgau cattle should be re-
defined. In addition to milk and growth traits, some
functional traits (health, fertility, and survival traits)
should be included in the breeding objective to reflect
the increased interest among customers in animal
welfare and quality of dairy farm products while also
taking into account the relatively high economic impor-
tance of some functional traits. It will also be impor-
tant, however, to study the expected genetic responses
in all of the new traits that are candidates for inclusion
into the breeding program for Pinzgau cattle while also
taking into account additional costs connected with
their measurement or testing. Furthermore, the rela-
tive weighting of the current breeding objective traits
(milk, growth, and carcass traits) should be examined.
Keeping carcass traits within the current breeding goal
for the breed does not correspond with the long-term
unfavorable situation in the beef market, and so this
should be reconsidered.
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