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VZTAHY MEDZI EXTERIEROM A UZITKOVYMI
VLASTNOSTAMI HOVADZIEHO DOBYTKA

RELATIONS BETWEEN THE BODY CONFORMATION
AND COMMERCIAL TRAITS OF CATTLE

P. Strapékl, J. Aumann?

ISlovak University of Agriculture, Nitra, Slovak Republic
Bavarian State Institute on Animal Production, Grub, Germany

ABSTRACT: The objective of the present paper was to determine phenotype correlations between body conformation traits,
milk and meat performance parameters, and indirect commercial traits. The results of body conformation testing were used
as fundamental data; they were obtained in 5,630 bulls of Fleckvieh breed in Bavaria, by evaluation of progenies born in
1987-1994. Data on body conformation evaluation, expressed as relative figures, were consequently combined .with breeding
values for milk performance, meat performance, milkability, somatic cell counts in milk and calving ease in the evaluated
population. The results indicate positive and highly significant correlations of milk production with body measurements
determined by linear evaluation of body conformation: withers height (r = 0.291), chest girth (r = 0.144) and body length
(r=0.147) (Tab. I). A similar trend was determined by evaluation of fat and protein production when correlation coefficients
ranged from 0.389 to 0.393 for withers height, for height in hips (r = 0.055-0.115), for chest girth (r = 0.203-0.239) and for
body length (r = 0.173-0.203). As for the evaluated body measurements, milk production is influenced by withers height to
the greatest extent (r = 0.406). Evaluation of the main and partial traits of body conformation showed positive and highly
significant correlations with the udder (r = 0.182-0.212) (Tab. I); production of milk, fat and proteins as well as the shape
of rear quarters (r = 0.331-0.359) and fore quarters of udder (r = 0.257-0.273) are influenced to the greatest extent. Milk
production is influenced by teat shape and position to a much lesser extent (r = 0.080-0.164). The effect of muscling on the
evaluated parameters of milk performance in dairy cows of pied cattle is negative and statistically highly significant (r =
-0.157 to —0.222). Our results confirm the findings reported by numerous authors that dairy cows with bigger body frames
characterized by height, width and girth measures, with uniform fore quarters and spacious, well-positioned quarters and
smaller muscling, have higher production of milk, fat and proteins than dairy cows with smaller body frames and lower scores
of the basic udder traits. Positive and significant correlations of all body measurements to net weight gains (r = 0.189-0.257)
were determined by the analysis of relations of body measurements to meat production parameters (Tab. II) while the effect
of the body measurements concerned on meat proportion in the carcass and on commercial class EUROP showed an
unambiguously negative trend (r = —0.008 to —0.233). Evaluation of the main trait — body frame — and of its partial
characteristics, showed positive effects of body depth (r = 0.075-0.264) and body width (r = 0.200-0.356) on all parameters
of meat production (Tab. II). Significant and highly positive effects on meat production parameters were observed in the main
trait — muscling (r = 0.329-0.539). The values of correlation coefficients for partial traits muscling of the body forepart and
muscling of the barrel and rump were 0.303-0.506 and 0.322-0.536, respectively. The relations of the evaluated traits of
muscling to meat proportions in the side of beef were closest (r = 0.506-0.539. All evaluated body measurements showed
statistically significant relations to milkability, a functional trait of the udder (r = 0.149-0.487) (Tab. III). Evaluation of the
partial traits of body conformation indicated positive and highly significant effects of the shape of fore udder (r = 0.203),
rear udder (r = 0.197) as well as of teat shape (r = 0.161) on milkability. The above relations confirm the findings of many
studies that dairy cows with better characteristics of udder shape have better milkability. Statistically significant positive
relations of the suspensory ligament (r = 0.147) and of teat shape and position (r = 0.109-0.140) to somatic cell counts in
milk were determined. Negative correlation (r = -0.232) was found by evaluating the relation of rear udders to somatic cell
counts. Evaluation of the effect of body conformation on calving ease showed the positive relation of all body measurements
to this parameter (r = 0.115-0.393) while the highest value of correlation coefficient (» = 0.393) was calculated for the relation
between withers height and calving ease. Our results confirmed that the body conformation influenced calving ease of dairy
cows most significantly.

cattle; milk performance; meat performance; milkability; body measurements; body conformation; phenotype correlations

ABSTRAKT: Na zédklade korelagnej analyzy sme zistovali vzdjomné vztahy medzi exteriérom a uZitkovymi vlastnostami
hovidzieho dobytka. Ako podkladové udaje boli pouZité vysledky kontroly dedi¢nosti hodnotenia exteriéru potomstva
5 630 bykov plemena fleckvieh v Bavorsku, ktoré boli spojené s plemennymi hodnotami mliekovej GZitkovosti, mésovej
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uZitkovosti a nepriamych uZitkovych vlastnosti. Zistili sme pozitivne a signifikantné korelacie produkcie mlieka, tuku a biel-
kovin v kg k telovym mieram na trovni r = 0,055 aZ 0,393. Z hodnotenych ukazovatelov exteriéru vplyva na produkciu
mlieka v najvi¢Sej miere utvdranie prednych a zadnych Stvrtiek vemena (r = 0,257 az 0,359). Na ukazovatele miisovej
liZitkovosti najvyznamnejsie vplyva osvalenie (r = 0,303 az 0,539). Dalej sme zaznamenali pozitivne a signifikantné vztahy
vietkych mier k netto prirastku (r= 0,189 aZ 0,257). K dojitelnosti, ako funk&nej vlastnosti vemena, mali Statisticky vyznamny
vztah vietky hodnotené telové miery, utvédranie prednych Stvrtiek vemena (r = 0,203), utvédranie zadnych §tvrtieck vemena
(r = 0,197), ako aj utvdranie ceckov (r = 0,161). K obsahu somatickych buniek v mlieku sme zistili $tatisticky preukazné
pozitivne vzfahy u zdvesného vizu (r = 0,147) a utvérania a postavenia ceckov (r = 0,109 aZ 0,140). Negativna koreldcia na
urovni r = -0,232 bola zaznamenana pri vztahu zadnych Stvrtiek vemena k obsahu somatickych buniek. Pri hodnoteni vplyvu
exteriéru na priebeh pérodov sme najvy%iu hodnotu korelagného koeficienta (r = 0,393) zistili medzi vy$kou na kohitiku,

telesnym ramcom a priebehom pérodov.

hovidzi dobytok; mliekova tZitkovost; midsova tGZitkovost; dojitelnost; telové miery; exteriér; fenotypové korelécie

UvoD

Exteriér zvierat ma podla zisteni viacerych autorov
vztah k potencidlnym produkénym schopnostiam. Jeho
hodnotenie spdsobom, ako sa realizuje v niektorych
chovatelsky vyspelych krajinach,. nie je samoucelné,
ale prispieva k rychlej§iemu- chovatelskému pokroku
vo vysokoprodukénych stddach dojnic.

Na zabezpecenie zvySovania uzitkovosti je potrebné
poznat cely proces tvorby tZitkovych znakov od mole-
kuldrnej drovne aZ po fenotypovi realizdciu a zistit
mozZnosti, ako a v ktorej faze ontogenézy je mozZné
uZitkové vlastnosti ovplyvnit, pripadne zistit, aké ob-
jektivne kritéria by umoznili selekciu najvykonnejsich
jedincov uZ vo v¢asnom obdobi ich Zivota.

Vo vyspelych krajinach, v sivislosti so spresnenim
selekcie zvierat a zefektivnenim produkcnej schopnosti
sa na useku plemendrskej prace u hovidzieho dobytka
stdle vacSi vyznam pripisuje nepriamym uZitkovym
vlastnostiam, ktoré si postupne v jednotlivych kraji-
niach vyuZivané pri konStrukcii selekénych indexov.
Vyznamnym sekundarnym znakom je utvaranie zo-
viaj$ku zvierat. Na ziklade analyzy znakov a vlastnos-
ti exteriéru, ktoré sivisia s uZitkovostou, zdravotnym
stavom, dlhovekostou a adaptabilitou, moZno zvysit
celkovi rentabilitu chovu hovidzieho dobytka.

Hodnotenie exteriéru hovidzieho dobytka sa uplat-
fiuje u vietkych plemien prakticky uZ od zadiatku ich
$lachtenia. Sposob hodnotenia sa v jednotlivych kraji-
néch vyvijal samostatne, vzhladom na rézne podmien-
ky, chovné ciele a tradicie. V si¢asnom obdobi sa
u vicSiny plemien presadzuje tendencia zjednotenia
metodik hodnotenia exteriéru s cielom vzdjomnej po-
rovnatelnosti vysledkov v kontrole dedi¢nosti. Vztahy
znakov exteriéru k doleZitym vZitkovym vlastnostiam
potvrdilo viacero autorov. Es pe (1957) hodnotil vzta-
hy medzi produkciou mlieka a telesnymi rozmermi.
Vyvodzuje z nich zéver, Ze korelicie medzi ktorymkol-
vek telesnym rozmerom (okrem obvodov) a produk-
ciou mlieka su také malé, Ze v selekcii nezohravaju
Ziadnu podstatni tdlohu. Urban et al. (1987) zistili
preukazny vplyv celkového utvérania exteriéru pr-
vostok na produkciu mlieka a mlie¢neho tuku za nor-
movanu laktdciu u Ciernostrakatého dobytka. Pri po-
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drobnejSom hodnoteni exteriéru zistili preukazny vplyv
telesnej stavby, osvalenia a hlavne tvaru a kapacity ve-
mena na mliekovi uZitkovost prvostok. U tvaru a ka-
pacity vemena sa diferencie v produkcii medzi skupi-
nami vytvorenymi podla znakov vemena pohybuji od
267,00 do 948,34 kg mlieka. Frelich et al. (1995)
overovali vztahy medzi telesnymi rozmermi a mlieko-
vou uZitkovostou u dojnic Ceského strakatého plemena
a u krizeniek tohto plemena s plemenami hol$tajnské
a ayrshire. U jednotlivych genotypov nezistili Statistic-
ki vyznamnost medzi hodnotenymi mierami a mlieko-
vou uzitkovostou. Zistili viak, Ze so zvySujicim sa po-
radim laktdcie narastala najviac Sikma dizka tela, hibka
hrudnika a obvod hrudnika. Statisticky vyznamné vzta-
hy boli medzi priamou dlZkou tela, hibkou hrudnika a
mliekovou uZitkovostou. Naopak Kratochvilova
et al. (1996) potvrdili, Ze vyznamny a tdzky vztah
k produkcii mlieka mé predovSetkym kapacita zvierata,
ktora je dana jeho vy$kovymi rozmermi, hibkou hrud-
nika a dizkou tela.

Velké mnoZstvo priac sa zaobera vztahmi medzi
znakmi vemena a vySkou mliekovej uZitkovosti. Jo-
nes (1976), ako aj Speight a Fairlie (1977)
uvddzaju pozitivne vztahy medzi indexom mlieka
a hodnotenymi znakmi exteriéru. K podobnym vysled-
kom u 5 911 dojnic plemena brown swiss dospeli aj
Van Vleck et al. (1980), ktori zistili jednozna&ne
pozitivne vztahy medzi ukazovatelmi exteriéru a mlie-
kovou uzitkovostou. Sieber (1986) na zaklade roz-
siahlych analyz u plemena fleckvieh dokazal, Ze medzi
produkciou mlieka, produkciou tuku v kg a charakte-
ristikami vemena je tesnejSia zavislost ako medzi inymi
parametrami exteriéru. Z telovych mier autor zazname-
nal signifikantné vztahy k produkcii mlieka u vy$ky na
kohiitiku, obvodu hrudnika a dlzky tela. Averdunk
(1993) uvadza, Ze v poslednych rokoch sa u populécie
nemeckého strakatého plemena neustdle zniZuje vplyv
telesného ramca na produkciu mlieka, pricom vysSie
hodnoty korelaéného koeficienta zaznamenal k produk-
cii tuku a bielkovin ako k produkcii mlieka.. Autor da-
lej uvddza pozitivne vztahy medzi netto prirastkom
a rdmcom tela na drovni r = 0,19 a vysoky vplyv osva-
lenia na plemennu hodnotu podielu misa (r = 0,35)
a na index misa (r = 0,54).
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Vztahmi medzi tvarovymi vlastnostami vemena,
resp. dal$imi znakmi zoviiaj$ku a po¢tom somatickych
buniek sa zaoberali Monardes etal. (1990)a Ro-
gers, Spencer (1991). Fenotypové korelicie me-
dzi znakmi vemena a po¢tom somatickych buniek mali
dost velky rozptyl, ale kravy s vi&Sou hibkou vemena
mali niz8i obsah somatickych buniek v mlieku. Gene-
tické korelacie medzi poctom somatickych buniek
a hibkou vemena, prednymi §tvrtkami a rozmiestnenim
ceckov boli negativne (r = -0,21 az -0,64) a medzi
po&tom somatickych buniek a medzi dlzkou ceckov bo-
li kladné (r = 0,20).

MATERIAL A METODA

Ako zakladny sdabor dat sme pouzili vysledky kon-
troly dedi¢nosti exteriéru 5 630 bykov plemena fleck-
vieh v Bavorsku, ziskané v ramci hodnotenia potom-
stva narodeného v rokoch 1987-1994. Exteriér bol
hodnoteny podla platnej metodiky linedrneho hodnote-
nia hovidzieho dobytka plemena fleckvieh v Nemecku,
oznaCenej ako ,Bewertungssystem 87 s touto sché-
mou hodnotenia (telové miery: vy$ka na kohutiku, vys-
ka na kriZoch, obvod hrudnika, dlZka trupu):

Hlavné znaky Ciastkové znaky

Rimec tela vyska tela, hibka tela, Sirka tela, dlzka tela
Osvalenie osvalenie predotrupia, osvalenie stredotrupia a
zadotrupia
plece, chrbit, sklon zadku, postoj zadnych
Stavba tela konéatin, vyjadrenie pitového kibu, sponka,
paznecht, uzavretie paznechtu
predné 3tvrtky, zadné Stvrtky, upnutie —
Vemeno zivesny viiz, utviranie ceckov, postavenie

ceckov
Cistota vemena  &istota vemena
Vysledky hodrotenia exteriéru boli nasledne spoje-
né s plemennymi hodnotami mliekovej uZitkovosti,
mésovej uZitkovosti a nepriamych uZitkovych vlastnos-
ti. Pouzitie plemennych hodnét ako vstupnych tdajov
zabezpecovalo odstrdnenie vplyvu'definovan)’Ich fix-
nych a nahodnych efektov na zistené vysledky. V ram-
ci hodnotenia mliekovej tZitkovosti sme pouZili ple-
mennd hodnotu mlieka, plemenni hodnotu kg tuku,
plemennd hodnotu kg bielkovin a index mlieka.

Index mlieka = 97,7 + 0,200 x PH tuk-kg + 0,800 x
PH bielkoviny-kg

Pri hodnoteni misovej tZitkovosti sme analyzovali
vztahy k plemennej hodnote netto prirastku, plemennej
hodnote podielu misa v jato¢nom tele, obchodnej trie-
de EUROP a indexu misa.

Index misa = 54 % PH netto prirastok + 28 % PH
podiel misa + 18 % PH EUROP

Z nepriamych uZitkovych vlastnosti vstupovali do
hodnotenia plemenné hodnoty dojitelnosti, obsahu so-
matickych buniek v mlieku a priebehu pérodov. Na za-
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klade korelainej analyzy sme zistili vzdjomné vztahy
medzi GZitkovymi vlastnostami a hodnotenymi znakmi
exteriéru.

VYSLEDKY A DISKUSIA
Vplyv exteriéru na ukazovatele mliekovej dZitkovosti

Pri hodnoteni sme zistili pozitivne a vysoko signifi-
kantné korelacie produkcie mlieka k telovym mieram,
zistovanym v ramci linedrneho hodnotenia exteriéru —
k vyske na kohitiku (r = 0,291), k obvodu hrudnika
(r = 0,144) a k dlzke trupu (r = 0,147) — tab. L

Podobnii tendenciu sme zaznamenali aj pri hodnote-
ni produkcie tuku a bielkovin v kg. Korelaéné koefici-
enty sa pohybovali k vySke na kohitiku v rozpiti od
0,389 do 0,393, k vyske na kriZoch od 0,055 do 0,115,
k obvodu hrudnika od 0,203 do 0,239 a pri dlZke trupu
od 0,173 do 0,203. Kratochvilova et al. (1996)
zistili tieZ vyznamny a uzky vztah kapacity zvierata
k produkcii mlieka. V zasade zhodna tendencia bola
zistend aj vo vztahu telovych mier k indexu mlieka,
ktory je povazovany za vyslovene produkény index,
ktory kombinuje produkciu mlieka, tuku a bielkovin
s rozdielnou ekonomickou vahou. Z hodnotenych telo-
vych mier sa na produkcii mlieka v najvicsej miere
prejavila vyska na kohutiku (r = 0,406) a obvod hrud-
nika (r = 0,237), ¢o je v silade s vysledkami autorov
Frelich etal. (1995). Potvrdil sa uzsi vztah telovych
mier k produkcii tuku a bielkovin ako k samotnej pro-
dukcii mlieka. Takuto skutoénost zistil vo svojej praci
aj Averdunk (1993).

V stvislosti s genetickym pokrokom populicie do-
chadza k zvySovaniu mliekovej dZitkovosti a stucasne
k zviacSovaniu telesného rdmca populédcie, o mohlo
ovplyvnit aj naSe vysledky tym, Ze do hodnotenia boli
zaradeni aj star§i byci. Nase vysledky potvrdzuji ziste-
nia viacerych autorov, Ze dojnice s va¢$im telesnym
ramcom, charakterizovanym vy$kovymi, Sirkovymi
a obvodovymi mierami, vyprodukuji viac mlieka, tuku
a bielkovin v porovnani s dojnicami mensSieho telesné-
ho rdmca.

V ramci hodnotenia hlavnych znakov exteriéru sme
zistili pozitivne a vysoko signifikantné vztahy k veme-
nu (r = 0,182 az 0,212) — tab. I. Z Ciastkovych znakov
najvy$Sou mierou ovplyviiuje produkciu mlieka, tuku
a bielkovin utvaranie prednych Stvrtiek (r = 0,257 aZ
0,273) a utvéranie zadnych $tvrtiek s hodnotami kore-
lagného koeficienta od 0,331 do 0,359. Z vysledkov
vyplyva, Ze dojnice s rovhomernymi a daleko dopredu
siahajicimi prednymi $tvrtkami, ako aj priestrannymi,
dobre rozloZenymi zadnymi Stvrtkami produkuji viac
mlieka, tuku a bielkovin ako dojnice s hor§im hodno-
tenim zakladnych charakteristik vemena. V podstatne
men3ej miere sa na produkcii mlieka podiela utvaranie
a postavenie ceckov (r = 0,080 az 0,164).

Na zaklade rozsiahlych analyz u plemena fleckvieh
v Bavorsku potvrdil tesnt zavislost medzi charakteris-
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1. Vztahy medzi ukazovateImi mliekovej iZitkovosti, telovymi mierami a hodnotenymi znakmi exteriéru — Relations between the parameters

of milk performance, body and evaluated traits of body conformation
Ukazovatel! i RPH mlicka kg'® | RPH tukukg'® | RPH bielkovin kg'? ’:ﬂfc"hﬁ‘;}‘f
TELOVE MIERY? r
Vyska na kohitiku? 5601 0,291+ 0,389*** 0,393 0,406***
Vyska na krizoch* 5601 0,034*** 0,055*** 0,115"** 0,093***
Obvod hrudnika® 5 601 0,144 0,203"** 0,239*** 0237+
Dlzka trupu® 5 601 0,147"* 0,173*** 0,203 0,199***
RAMEC TELA’ 2261 0,011 0,004 0,068* 0,054
OSVALENIE* 2261 -0,222*** -0,216"** -0,157+ -0,182
STAVBA TELA® 2 261 0,023 0,039 0,035 0,038
VEMENOQ'" 2 261 0,182* 0,212*** 0,183"** 0,203"**
Predné Stvrtky'! 2261 0,271 0,273*** 02575 0,275
Zadné Stvrtky'2 2261 0.359*** 0,322*** 0,331 0,346
Utvéranie ceckov!? 2 261 0,100"** 0,164 0,123*** 0,141
Postavenie ceckov!* 2 261 0,080+ 0,128"** 0,096"** 0,110+

RPH = relativna plemenna hodnota — relative breeding value

Ytrait, 2body measurements, ~withers height, 4hip hei§ht. Schest circumference, “carcass length, Tframe, Kmuscling‘ "body conformation,
udder, 'fore udders, '?rear udders, "*teat position, '*teat shape, '*RBV — milk-kg, '*RBV - fat-kg, '"RBV - protein-kg, '*milk index

tikami vemena, produkciou mlieka a produkciou tuku
aj Sieber (1987).

Pozitivne a signifikantné vztahy medzi utviranim
vemena a vySkou produkcie mlieka potvrdili vo svojich
pracach aj Jones (1976), Speight, Fairlie
(1977), Van Vleck et al. (1980), Urban et al.
(1987) a Vravkova, Huba (1996). Negativne
a Statisticky vysoko preukazne sa na hodnotenych uka-
zovateloch mliekovej tuZitkovosti u dojnic strakatého
dobytka prejavilo osvalenie (r = -0,157 az -0,222), &o
poukazuje na skuto¢nost, Ze dojnice s lepSim osvale-
nim vyprodukovali menej mlieka a vo vicSej miere in-
klinovali k produkcii masa.

Vplyv exteriéru na ukazovatele miisovej GZitkovosti

V ramci analyzy vztahov telovych mier k charak-
teristikim misovej uZitkovosti sme zistili pozitivne
a signifikantné koreldcie vSetkych zistovanych telo-
vych mier k netto prirastku (od 0,189 do 0,257) -
tab. II. Jednoznac¢ne negativne sa prejavil vplyv zisto-
vanych telovych mier na podiel misa v jatocnom tele,
ako aj na obchodni triedu pri kvalitativnom hodnoteni
jatoénych poloviciek (r = -0,008 az -0,233). Aver-
dunk (1993) potvrdzuje vysledky nasej prace so zis-
tenou korel4ciou medzi vy3$kou na kohiitiku a netto pri-
rastkom na drovni r = 0,24 a negativnym vztahom
vy8ky na kohiitiku k obchodnej triede EUROP. Proble-
matikou hodnotenia vztahov medzi utviranim exteriéru
a masovou Gzitkovostou sa zaoberali aj Chrenek et
al. (1992).

Pri hodnoteni hlavného znaku — ramec tela — a Ciast-
kovych znakov sa na vSetkych ukazovateloch misove;j
uZitkovosti pozitivne prejavuje predovietkym vplyv
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hibky tela (r = 0,075 a% 0,264) a Sirky tela s korelad-
nym koeficientom od 0,200 do 0,356 (tab. II). Vyznam-
ny a vysoko pozitivny vplyv na ukazovatele masovej
uzitkovosti sme zistili u hlavného znaku — osvalenie —
s hodnotami korela¢ného koeficientu 0,329 az 0,539
(tab. II). Pri Ciastkovych znakoch osvalenie predotrupia
a osvalenie zadotrupia nadobudali hodnoty korelad-
ného koeficienta rovei 0,303 az 0,506, resp. 0,322 az
0,536. Hodnotené znaky osvalenia sa najmarkantnejsie
prejavili vo vztahu k podielu misa v jatocnej polovicke
(r = 0,506 az 0,539). Vzajomné vztahy medzi velkos-
tou telesného rdmca, osvalenim a ukazovateImi méso-
vej uzitkovosti, ktoré uvadza Averdunk (1993), po-
tvrdili zistené vysledky naSej préce.

Vplyv exteriéru na nepriame uzitkové vlastnosti

Pri tejto skupine znakov ma hodnotenie exteriéru
podstatny vyznam, nakolko si charakteristické niZ§imi
koeficientmi heritability.

K dojitelnosti, ako funkcnej vlastnosti vemena, sa
prejavil Statisticky vyznamny vztah vietkych hodnote-
nych telovych mier s hodnotami korelaéného koefici-
enta od 0,149 do 0,487 (tab. III). Z hl'adiska hodnotenia
Ciastkovych znakov exteriéru mé na dojitelnost pozitiv-
ny a vysoko preukazny vplyv utvdranie prednych $tvr-
tieck vemena (r = 0,203), zadnych $tvrtiek (r = 0,197)
a ceckov (r = 0,161). Zistené vztahy potvrdzuji po-
znatky viacerych autorov, Ze dojnice s lepSimi tvarovy-
mi vlastnostami vemena sa vyznacuji lepSou dojitel-
nostou, nevyhnutnou pre realizovanie technologickej
selekcie v stadach dojnic.

K obsahu somatickych buniek v mlieku sme zistili
Statisticky preukazné pozitivne vztahy u zévesného
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II. Vziahy medzi ukazovatelmi misovej uZitkovosti, telovymi mierami a hodnotenymi znakmi exteriéru — Relations between the parameters

of meat performance, body and e d traits of body conformation
eascvatel J RPH RPH RPH Index miisa
netto prirastok'” podiel miisa'® obchodna trieda'? Fleischwert?"
TELOVE MIERY? r
Vyska na kohiitiku? 4029 0,189*** -0,009*** -0,233*** 0,108***
Vy3ka na krizoch* 2636 0,236"** -0,088** -0,186*** 0,144***
Obvod hrudnika® 4029 0,257*** 0,182*** -0,124*** 0,229***
Dlzka trupu® 3981 0,246*** -0,038*+* -0,139*** (V4 |74 baad
RAMEC TELA? 2320 0,243*** -0,056"+* -0,161*** 0,163+
Velkost tela® 2320 0,227*** -0,085*** -0,180"** 0,139**
Dizka tela® 2320 0,290*** -0,005*"* -0,025*** 0,242
Hibka tela'? 2320 0,264*** 0,228*** 0,075*** 0,286+
Sirka tela'! 2320 0,327 0,356*** 0,200"** 0,392
OSVALENIE!? 2320 0,323** 0,539*** 0,351 0,456
Predotrupie'? 2320 0,303** 0,506*** (1% W haed 0,423+
Stredo- a zadotrupie!4 2320 0,322** 0,536** 0,354 0,455
STAVBA TELA"? 2320 -0,008 0,099 0,025 0,017
VEMENO'® 2320 -0,002 0,019 -0,061 -0,007

Utrait, 2body measurements, “withers height, dhip height, Schest circumference, “carcass length, "frame , *stature, I)bodz' length, l"hody depth
" ”body width, Izmuscling. l:'body forepart, “barrel and rump, 'sbody conformation, '®udder, '"RBV - net gain, '""RBV - meat content,

YRBV - conformation score, 2"beef index

III. Vzfahy medzi nepriamymi uZitkovymi vlastnostami, telesnymi mierami a hodnotenymi znakmi exteriéru — Relations between indirect

commercial traits, body and eval d traits of body conformation
Ukazovatel' n RPH dojitelnosti'® n RPHbsuor:?::ﬁkYCh Rl:)l‘;lrg;i:‘l,aﬁ‘hu
TELOVE MIERY? r
Vy3ka na kohitiku® 2355 0,487 1 895 0,014** 0,393***
Vyska na krizoch* 2355 0,149*" 1 895 0,014*** 0,115"*
Obvod hrudnika® 2355 0,348"** 1 895 0,025*** 0,239***
Dlzka trupu® 2355 0,240"** 1 895 0,016"** 0,203***
RAMEC TELA’ 2261 0,054 1 895 0,050 0,213
OSVALENIE® 2 355 -0,107"** 1 895 0,100*** 0,030
STAVBA TELA’ 2261 0,013 1 895 0,002 0,049*
VEMENO! 2355 0,163 1 895 0,129"** -0,003
Predné Stvrtky'! 2355 0,203*** 1895 0,028*** -
Zadné $tvrtky'? 2355 0,197*** 1 895 -0,232*** -
Upnutie — zdvesny viiz'? 2355 0,092*** 1 895 0,147** -
Utvaranie ceckov'? 2355 0,161 1 895 0,140"** -
Postavenie ceckov'* 2355 0,086"** 1 895 0,109%** -

'trait, *body measurements, ‘withers height, "hip height, Schest circumference, ®carcass length, "frame, "muscling. “body conformation,
"udder, ''fore udders, "*rear udders, '*suspensory ligament, '*teat shape, "*teat position, '*RBV — milkability, '"RBV - somatic cell count,

""RBV - calving ease

vizu (r = 0,147) a utvérania a postavenia ceckov (r =
0,109 az 0,140). Podobne nizke fenotypové korelédcie
medzi rdmcom tela, stavbou tela a obsahom somatic-
kych buniek v mlieku zistili aj Rogers etal. (1991).
Negativna korelacia na drovni r = -0,232 bola zazna-
menand pri vztahu zadnych Stvrtiek vemena k obsahu
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somatickych buniek. Uvedena skutoénost potvrdzuje
viaceré poznatky zo $tidia danej oblasti, Ze priestranné,
dobre rozloZené a lep§ie hodnotené zadné Stvrtky pozi-
tivne vplyvaji na mnoZstvo vyprodukovaného mlieka,
rychlejSie spustanie mlieka a tym zrejme na vyssi obsah
somatickych buniek v mlieku. Problematikou hfadania
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vztahov medzi tvarovymi vlastnostami vemena a po¢-
tom somatickych buniek v mlieku sa zaoberali aj Mo -
nardes et al. (1990).

Pri hodnoteni vplyvu exteriéru na priebeh porodov
sme zaznamenali pozitivny vztah vSetkych telovych
mier k tomuto ukazovatelu (r = 0,115 az 0,393), pri-
¢om najvys§iu hodnotu korelaéného koeficienta (0,393)
sme zistili k vy$ke na kohutiku. Z toho vyplyva, Ze
dojnice vicSieho telesného rdmca maji niZsi podiel
komplikovanych poérodov. Je pozoruhodné, Ze na hod-
notenej sekundarnej GZitkovej vlastnosti sa neprejavil
vplyv iastkového znaku — sklon zadku, resp. utvdranie
chrbita.

Vysledky naSej prace dokazali, Ze linedrne hodnote-
nie exteriéru ma v selekcii hovidzieho dobytka svoje
opodstatnenie, pricom sa potvrdili viaceré pozitivne
a signifikantné vztahy medzi uZitkovymi vlastnostami
a hodnotenymi znakmi exteriéru.
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ESTIMATION OF HERITABILITY OF LIPIZZANER
HORSES FOR MORPHOLOGICAL TRAITS BY MEANS
OF VARIOUS METHODS

ODHAD DEDIVOSTI MORFOLOGICKYCH ZNAKU U LIPICANSKYCH
KONI POMOCI RUZNYCH METOD

Mirjana Baban', T. Rastija', P. Caput’, I. Knezevi¢', N. Stipi¢*

lUm'versiz‘y of Josip Juraj Strossmayer, Faculty of Agriculture, Osijek, Croatia
2University of Zagreb, Faculty of Agriculture, Zagreb, Croatia

ABSTRACT: Heritability of morphological traits of Lipizzaner horses in Croatia was estimated by various methods. Herita-
bility for withers height, obtained by the method of intraclass correlation, was somewhat higher (h* =0.32) compared to the
method of regression and the REML method (h* = 0.29 and 0.26, respectively). The same was estimated for chest girth and
cannon bone circumference. For the three investigated traits the variance within sires was higher than the variance between
sires. The heritability obtained by the ML method for withers height of mares exceeds the heritability estimated by the REML
method for 0.01. For the chest girth, the estimated heritabilities by the ML and REML method show the same value. The
heritability of the cannon bone circumference of mares estimated by the ML method is 0.02 higher than the heritability
estimated by the REML method. The average heritability for body measurements at foaling and at six months of age increased
with the increase of foaling number. For the first and second foaling heritability was h? =0.27, and for the first to the fifth
foaling it was h* = 0.34. The same trend was found for the heritability level of chest girth and cannon bone circumference
at foaling and at six months of age. This points to slightly higher influence of genetic factors upon variability of the anlalysed
morphological traits in later foalings.

Lipizzaner horse; morphological traits; intraclass correlation; offspring-on-dam-regression; ML; REML

ABSTRAKT: Pomoci riiznych metod jsme provedli odhad dédivosti morfologickych znaki u lipicdnskych koni v Chorvat-
sku. Dédivost vysky v kohoutku, kterou jsme vypocitali na zakladé intraklasni korelace, byla ponékud vyssi (h* =032) ve
srovndni s hodnotami dédivosti vypo&itanymi regresni metodou a metodou restringované maximalni vérohodnosti (REML)
(h*=0,29 a 0,26). Stejné metody jsme pouZili pro odhad dédivosti obvodu hrudniku a obvodu hlezna. U téchto tii Setfenych
znaki byl rozptyl uvnit plemenikii vy33i neZ rozptyl mezi plemeniky. D&divost vysky v kohoutku u klisen vypoditand podle
metody maximdlni vérohodnosti (ML) je vy3Si nez dédivost, jejiz odhad jsme ziskali pomoci metody REML. U obvodu
hrudniku vykazuji odhady dédivosti pomoci ML a REML shodné hodnoty. Dé&divost obvodu hlezna vypoéitand pomoci
metody ML je o 0,02 vy3si neZ podle REML. Primérna dédivost télesnych rozmérl v dobé hiebeni a v Sesti mésicich véku
se zvySovala s vy$§im podtem porodl. Dé&divost pro prvni a druhé hiebeni ¢inila W =027a pro prvni aZ paté hiebeni W=
0,34. Stejny trend jsme zjistili pro vysku dédivosti obvodu hrudniku a obvodu hlezna v dobé hiebeni a v Sesti mésicich véku.
Naznaduje to mirné vy33i vliv genetickych faktori na variabilitu analyzovanych morfologickych znakt pfi pozdé&jsich poro-
dech klisen.

lipican; morfologické znaky; intraklasni korelace; regrese potomki na matku; metoda ML; REML

INTRODUCTION genetic parameters (variance analysis, regression analy-

sis) and maximum likelihood methods that have been

Estimation of genetic parameters is an important
factor for a successful horse selection. A small number
of investigations concerning genetic analysis of mor-
phological and reproductive horse traits have been con-
ducted in Croatia so far, whereas modern methods such
as maximum likelihood and restricted maximum likeli-
hood (ML and REML), as well as BLUP animal model
have not been used at all. Methods for estimation of
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used so far, require a specific genetic data structure on
height and the relation between the components of
property variance and co-variance.

Heritability of body measurements (withers height,
chest girth, cannon bone circumference) is a significant
genetic parameter in horse breeding. Knowledge of ge-
netic and phenotypic parameters for body measure-
ments makes it possible to choose such horses which
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show the optimal development and a desirable body
frame. The aim of this paper was to estimate the heri-
tability values for morphological traits of Lipizzaner
horses, estimated by means of various methods. In
completing this aim, the results by some European re-
searchers regarding the estimation of genetic parame-
ters of horses will be of great use for this paper.

According to the investigations conducted by
Saastamoinnen (1990) estimation of heritability
for body measurements of young horses was rather
high and it increased as the horses grew older. The
highest heritability estimated for paternal half-sib
analysis was for body weight (h% = 0.22 +0.16 to h* =
0.88 + 0.27), which was confirmed by Klemetsdal
and Wallin (1986). The estimated heritability for
cannon bone circumference was from h% = 0.25 + 0.17
to k%2 = 0.56 + 0.20, whereas for the absolute withers
height the estimated heritability was h% = 0.67 + 0.27.
The heritability for total withers height increase at
young horses was low and it had large standard errors,
especially during their first years. The estimation of
heritability performed by this investigation was within
the limits predetermined for developing horses. In or-
der to estimate the influence upon withers height and
main body indices of riding horses Sabeva (1995)
used the estimation of variability and heritability, mul-
tifactor analyses of variability and progeny testing by
the BLUP method. Such an estimation of heritability
for body indices varied from h% = 0.28 to h? = 0.37.
According to Grosshauser and Butler-Wam-
ken (1993) heritability for withers height measured by
a stick was h% = 0.55, and h® = 0.60, when measured
by tape, whereas the estimates for chest girth and can-
non bone circumference were h% = 0.66 and h% = 0.44,
respectively.

Fedorsky and Pikuta (1988a, b) found the
following heritability estimates for two-year old foals:
h% = 0.28 for withers height, h%> = 0.44 for chest girth,
and A2 = 0.12 for cannon bone circumference. At the
age of three years withers height was 1 = 0.19,
whereas chest girth and cannon bone circumference
were h* = 0.30, and A% = 0.08, respectively.

The method of restricted maximum likelihood
(REML) has recently been presented as the method
with the most desirable statistical properties for the
estimation of variance components. Estimation of ge-
netic parameters by this method was introduced by
Buttram et al. (1988a, b, ¢), Huizinga et al.
(1990), Oki etal. (1995), Arnason, Sigurds-
son (1997), Christmann, Bruns (1997),
Gerber et al. (1997), Janssens etal. (1997) and
Nowicka-Posluszna etal. (1997).

MATERIAL AND METHODS
The state-owned stud farm of Lipizzaner horses in

Dakovo is recognized all over Europe, because for cen-
turies it has been known for its high-quality Lipizzaner
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horse-breed. Today this stud farm has seven sire lines
and twelve dam families with the total number of 177
adult horses. Our investigation included 92 mares,
55 stallions and 432 foals.

The material for this study was obtained from the
Lipizzaner stud-book of the Horse-Breeding Centre in
Dakovo. The data presented in this paper concern indi-
viduals with a three-generation pedigree, which made
it possible to analyse the genetic and phenotypic
changes through generations. Morphological traits ob-
served included body measurements (withers height,
chest girth, cannon bone circumference) of mares and
foals at foaling and at six months of age.

Various methods for the estimation of heritability
have been used, i.e.

— Intraclass correlation (ANOVA)

Offspring-on-dam regression

Maximum likelihood method — ML

Restricted maximum likelihood method — REML.
Heritability obtained by intraclass correlation and its
standard errors were derived from the components of
sire variances, whereas the estimation by regression
was based on the dam mare-foal relation.

Estimation of heritability by means of the ML and
REML methods was based on the components of sire
variances, whereas the model itself had previously been
adapted to the specific qualities of the available data.

The estimation of h? for the properties observed was
deduced individually and on an average by the method
of intraclass correlation.

For the estimation of 4> by the restricted maximum
likelihood method (REML) — multidimenzional classi-
fication — the following mixed model has been used:

1

Y=Xb+Zu+e (N

where: Y, b, u, e — vectors of variables including fixed effects, ran-
dom sire effect and “error*

X.Z - matrix of variable phenotypic unexpected influ-
ences with the following expected (E) values
E(Y)=Xb @)
Ew=E(e)=0 3)
V=G )
V(e)=R (5)

Cov (u, €) = 0, whence follows that V (Y) = V=2GZ' +R

Differently from the method of maximum likelihood
(ML), which maximizes the probability logarithm of
the data vector (Y) during the production, ignoring the
differences which appeared under the influence of se-
lection and some other systematic influences, the
method of restricted maximum likelihood (REML) re-
places (Y) with (SY), the linear function of the change-
able values observed with the expected zero values.
The matrix (S) is symmetrical and equals the total num-
ber of the variables, N, the rank (N — p) where (p) is
the rank of the column X, with SX = 0 whereby follows:

E (SY) =0, and the variance V (SY) = SYS
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In the case that the values S are not equal in all the
repetitions, as it can happen with the number of mares
in consecutive foalings, then the inversion of the prob-
able function is not needed. Otherwise this function can
be found and used in the general form of the inversion.

The values for the components of variance are as
follows:

Ew=G (6)
V(e)=R ¥

The co-variance of the variables indicates the fol-
lowing values: Cov (u, e) = 0, whereby the total varian-
ce is:

V(Y)=V=ZGZ'+R 8)

where: G - additive genetic component for the variance and co-
-variance of the individual property
R - correlation between the variable values within the
model

Average heritability values of the properties esti-
mated in cases of consecutive foalings were calculated
by means of the following formula:

R (R
i 1+(n—1)r‘h2 @
where: n - foaling number
r —average phenotypic correlation between individual
foalings for the investigated properties
1* ~ individual heritability values for withers height, chest
girth, and cannon bone circumference

The heritability by the intraclass correlation and the
offspring on-dam regression was calculated by the fol-
lowing formulas:

Intraclass correlation:

4.03
h(2)=—2—2=0%: (10)
0 P

where: Gf — variance between sires

p — variance within sires

Standard error:

# vs
SEhz='\/2("‘l)(l—l) 1+ k=1)1]

5 (11)
k*(n—o)o—-1)

where: o - sire number
n - total offspring number
t - intraclass correlation
k - average offspring number for sire with an unequal off-
spring number
Regression:
W=2.b (12)

RESULTS AND DISCUSSION

Table I shows the heritability and the variance com-
ponents between the sires, as well as the variance
within sires for the morphological traits of mares and
foals. These data were obtained by various methods:
regression (mare — offspring), intraclass correlation and
REML method for the three body measurements men-
tioned. Heritability of morphological traits of Lipiz-
zaner horses in Croatia varied, depending on the trait
and the method applied.

Heritability for withers height (calculated by means
of intraclass correlation) was somewhat higher h? =
0.32 than the values obtained by the method of off-
spring on-dam regression and REML method n? =
0.29, and A% = 0.26, respectively). The same was found
for chest girth and cannon bone circumference, as can
be seen from Table I. Differently from the maximum
likelihood method (ML), which ignores the differences
resulting from selection and other systematic influ-
ences, REML method takes those differences into ac-
count. REML is the method of restricted maximum
likelihood which has the most desirable statistical prop-
erties for the estimation of variance components. The
investigations conducted by means of this method re-

. Heritability and the components of the variance between and within sires for the morphological traits of mares and foals

Methods Withers height

" SEj2 % SEp, 02, SE,
1. Offspring-on-dam regression 0.29 0.08 3231 10.13 344.17 13.11
2. Intraclass correlation 0.32 0.12 44.22 11.10 371.18 12.37
3. REML 0.26 0.07 45.67 10.05 409.27 11.45

Chest girth
1. Offspring-on-dam regression 0.24 0.12 29.44 12.33 277.13 15.56
2. Intraclass correlation 0.28 0.13 34.88 14.87 288.23 16.38
3. REML 0.25 0.10 35.86 10.24 301.43 13.47
Cannon bone circumference

1. Offspring-on-dam regression 0.20 0.10 28.43 1431 267.14 17.14
2. Intraclass correlation 0.23 0.13 36.17 13.96 271.10 16.54
3. REML 0.16 0.09 35.98 12.84 283.56 12.86

For Tabs. I-I1I: #* - heritability, SE;2 — standard error of heritability, Gzhx — variance between sires, o‘zm — variance within sires, SE, - standard

error between sires, SE,, — standard error within sires
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11. Heritability estimation of morphological traits of mares and foals
by the method of maximum likelihood (ML)

Traits h? SE,2
MARES

Withers height in cm 0.27 0.09
Chest girth in cm 0.25 0.09
Cannon bone circumference in cm 0.18 0.07
FOALS

At foaling:

Withers height in cm 0.26 0.10
Chest girth in cm 0.20 0.10
Cannon bone circumference in cm 0.22 0.12
At six months of age:

Withers height in cm 0.27 0.11
Chest girth in cm 0.24 0.12
Cannon bone circumference in cm 0.19 0.09

used various methods for the estimation of the herita-
bilities.

The heritability for withers height of mares (Ta-
ble II) obtained by the method of maximum likelihood
(ML) is 0.01 higher than the heritability estimated by
the method of restricted maximum likelihood (REML).
For the chest girth, the estimated heritabilities by the
ML and REML method show the same value. The heri-
tability of the cannon bone circumference of mares es-
timated by the ML method is 0.02 higher than the heri-
tability estimated by the REML method. According to
Rastija et al. (1995) the highest heritability value
obtained by the method of correlation of the offspring
of the same parent was found in foals at the age of six
months. The values for withers height, chest girth, and
cannon bone circumference were h> = 0.80 + 0.25, h> =
0.30 £ 0.16, and h? =058 + 0.21, respectively. Herit-
ability values of young Finnish horses for all three

I11. Average heritability for morphological traits of foals at foaling and at six months of age

Foalings in chronological order

Traits 1+2 1+2+3 1+2+3+4 1+2+3+4+5

n? SEj W’ SEj " SE; " SE;2
At foaling:
Withers height 0.27 0.10 0.29 0.09 0.30 0.09 0.34 0.08
Chest girth 0.19 0.09 0.22 0.08 0.25 0.09 0.26 0.08
Cannon bone circumference 0.14 0.09 0.18 0.08 0.21 0.09 0.22 0.07
At six months of age:
Withers height 0.24 0.09 0.26 0.09 0.30 0.09 0.33 0.07
Chest girth 0.16 0.09 0.23 0.09 0.27 0.09 0.30 0.08
Cannon bone circumference 0.13 0.07 0.17 0.08 0.20 0.08 0.21 0.07

veal that in the three properties observed the variance
within sires exceeded the variance between sires.

The investigations conducted by various authors in-
dicate that there is a considerable variability concern-
ing the estimation of heritabilities. Grundler (1977)
and Grundler, Pirchner (1991) found that the
average heritability for withers height was h? = 0.34.
Hintz et al. (1978) estimate the heritability between
h?%=0.33 and h® = 0.88 for withers height and between
h%=0.12 and h*® = 0.77 for cannon bone circumference.
Seidlitz etal. (1991) show the following heritabili-
ties values: h> = 0.48 % 0.12 for withers height, h* =
0.31 £ 0.16 for chest girth, and k% = 0.51 + 0.14 for
cannon bone circumference. According to Samoré
and Rosati (1995) heritability for withers height of
males and females is h%> = 0.56 and A% = 0.49, respec-
tively. Heritability estimated on the basis of correlation
for withers height measured by a stick is h? = 0.32,
h? = 0.24 for chest girth, and h? = 0.55 for cannon bone
circumference Butler and Krollikowsky
(1986). Such different heritability values for the three
traits are not beyond anticipation because these authors
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body measurements according to Saastamoinen
(1990) and Saastamoinen, Ojala (1991) were
higher at advanced age. According to Klemetsdal
and Wallin (1986) during the first year of the foals’
life the withers height was low and it had large standard
errors. According to Butler (1986) heritability for
withers height and chest girth was h?=0.25, and h® =
0.27, respectively, which corresponds to the results of
our study. However, heritability values for cannon bone
circumference presented by Butler (1986), h =
0.47, exceed those obtained by our investigations.
Varo (1965) claims that the heritability for cannon
bone circumference is significantly lower (:‘z2 =0.13)
than the heritability for withers height (h2 = 0.26) and
chest girth (h2 = 0.23). Accordingly, the results shown
by these authors concur with the results of our investi-
gations.

Average heritability for withers height at foaling and
at six-months of age (Table III) increased along with
the increase of the foaling number. For example, heri-
tability for withers height was h? = 0.27 for the first
two foalings together, and W= 0.29, W= 0.30, W=
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0.34 for three, four, and five consecutive foalings, re-
spectively. The same trend was found for heritability
height of chest girth and cannon bone circumference at
foaling and at six-months of age, as well. This indicates
that the influence of genetic factors upon the variability
of the investigated morphological traits is somewhat
lower at first foalings than at later ones.
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DAIRY AND REPRODUCTIVE PERFORMANCE
OF IMPORTED HOLSTEIN CATTLE

MLECNA UZITKOVOST A UKAZATELE REPRODUKCE
U IMPORTOVANEHO HOLSTYNSKEHO SKOTU

Y. Mekonnen', I. §4da’, M. Stipkov4®

' Czech University of Agriculture, Institute of Tropical and Subtropical Agriculture, Praha,
Czech Republic
2 Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic

ABSTRACT: Production traits (import to first calving period, first and second lactation milk performance, protein and fat
yield) and fertility traits (calving interval, calving to first insemination interval, service period, first service conception rate,
conception rate and services per conception) were analysed in imported Holstein cattle. 544 first calver cows were used for
the analyses. Data were analysed by SAS/STAT® program using mixed model least squares and maximum likelihood method.
A model of analysis contained effects of farm, first calving season and import to first calving period. Import to first calving
period had significant effect on first lactation length, hundred days of first lactation milk performance and protein yield. Long
(P £0.01) import to first calving period was observed in farm II and III and short (P < 0.01) import to first calving period
was observed in farm I. Farm II had high (P < 0.01) protein yield at hundred days of first lactation and during second lactation.
Low (P < 0.01) first lactation protein yield was recorded in farm I. Farm II had high (P < 0.01) second lactation milk
performance. Significantly best fertility traits were determined in farm ITI. Except service period first calving season had no
significant effect on analysed fertility traits. Import to first calving period effect was insignificant on analysed reproductive
traits. Finally, before importation of highly improved breed the preparation of farms to provide proper nutrition and mana-
gement is the most important paragenetic factor.

Holstein cattle; dairy performance; fertility traits; first calving period

ABSTRAKT: Analyza produk&nich ukazatelii (délka obdobi od importu do prvniho oteleni, produkce mléka, bilkovin a tuku
v prvni a druhé laktaci) a ukazateli reprodukce (mezidobi, interval, servis perioda, procento zabfeznuti po prvni inseminaci,
procento zabfeznuti celkem a podet piiputéni na zabfeznuti) byla provedena u importovaného holitynského plemene. Do
analyzy bylo zahrnuto celkem 544 krav. Byl pouZit program SAS/STAT® (metoda nejmensich ¢tverci s maximalni vérohod-
nosti). Model analyzy zahrnoval efekty farmy, obdobi prvniho oteleni a délky obdobi od importu do prvniho oteleni. Délka
obdobi od importu do prvniho oteleni méla prukazny vliv na délku prvni laktace a déle na stodenni produkci mléka a bilkovin
v prvé laktaci. Nejdelsi (P < 0,01) obdobi od importu do prvniho oteleni bylo zji§t€no na farméch IT a III a nejkrat¥i (P <
0,01) obdobi na farmé I. Na farmé II byla zji$t€na nejvyssi (P < 0,01) produkce bilkovin ve sto dnech prvni laktace a v laktaci
druhé. Nejnizsi (P < 0,01) produkce bilkovin v prvni laktaci byla zji§t€na na farmé I. Na farmé II byla zaznamendana nejvy33i
(P < 0,01) celkovi produkce mléka v druhé laktaci. Prikazné nejlep$i hodnoty ukazatelii reprodukce byly zji§tény na farmé
III. Obdobi prvniho oteleni s vyjimkou servis periody nemélo priilkazny vliv na ostatni sledované ukazatele. Obdobi od
importu do prvniho oteleni nemélo priikazny vliv na ukazatele reprodukce. Ukazuje se, Ze nejvyznamné&j$im negenetickym
faktorem pfi dovozu vysoce proSlechténého plemene je piiprava farmy na optimélni vyZivu a niro&nou organizaci chovu.

holstynské plemeno; mlé¢na produkce; ukazatele reprodukce; obdobi prvniho oteleni

INTRODUCTION

The trait of primary importance in dairy cattle is
obviously milk production, qualified by fat, protein and
total solids (Gordon, 1993). Increasing the produc-
tive efficiency of dairy cattle populations remains an
important challenge at commercial dairy farms aiming
for increased productivity in milk production. The per-
formance and/or adapfation of European (temperate)
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dairy breeds and their crosses under different environ-
mental conditions have been reviewed (Bondoc et
al., 1989). Because of general superiority of Holstein
cattle for milk production, especially in temperate cli-
mates, in the past few years interest has focused on
forming commercial dairy farms (through importation)
in the Czech Republic. However, the highly commer-
cial and specialised dairy cattle husbandry system prac-
tised in the developed West European countries may be
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biologically and economically suitable in the Czech
Republic.

Reproductive efficiency is a major determinant of
productivity in all livestock operations and is depend-
ent on management, nutrition and genetic factors. Ide-
ally, the calving interval should be, on the average, one
year but this can only be achieved if the traits of con-
ception and detection of oestrus are high and the inter-
val between parturition and first service is less than 90
days. The question of optimal calving and effects of
a change of calving interval or days open are often
discussed. Some studies have found short days open of
30 to 60 days to be optimal. Others have indicated
intermediate optima between 90 to 120 days open
(Strandberg, Oltenacu, 1989). Reproductive
performance is a sensitive indicator of the level of ad-
aptation provided that diet is adequate and proper. Con-
sequently, reproductive efficiency must be viewed as
a phenotypic expression of the interplay of genetic and
environmental factors. The objective of the present
study is to evaluate the productive and reproductive
efficiency of imported Holstein cattle.

MATERIAL AND METHODS

Basic data were obtained from three dairy farms lo-
cated in central Bohemia. These dairy farms from
1993-1995 imported pregnant Holstein heifers from
France. Farm I had 568 lactation records from 284
cows. Cows were kept indoors in stanchionless housing
and offered mixed ration (30 kg corn silage, 14 kg
haylage, 1 kg hay and 10 kg concentrate) twice daily.
Milking is twice daily in tandem parlour.

Farm II had 288 lactation records from 144 cows.
Animals were kept indoors in loose housing arrange-
ment and offered mixed ration (10 kg corn silage,
15 kg haylage, 1.5 kg hay, 7 kg corn cobs) thrice daily.
Cows were grouped into three groups according to their
daily milk production, i.e. = 38 litres of milk per day,
> 27 litres of milk per day and 2> 16 litres of milk per
day. Concentrate feeding for 2 38 litres of milk produc-
tion was 4.70 kg per day, for = 27 litres of milk 2.20 kg
per day and for 2 16 litres of milk 0.50 kg per day. The
herd was milked thrice daily during first half of lacta-
tion and twice daily at second half of lactation in
4 x 5 autotandem parlour.

Farm III had 232 lactation records from 116 cows.
Cows were kept indoors in stanchionless housing ar-
rangement and offered mixed ration (30 kg corn silage,
18 kg haylage and 2 kg hay) twice daily. Concentrate
feeding is according to lactation phases, i.e. 0.40 kg
during the first 100 days of lactation, 0.30 kg 101-
240 days of lactation and 0.10 kg until end of lactation.
Milking was twice daily in tandem parlour.

Date of birth, date of import and calving date were
collected from individual farms. Records of all insemi-
nations and reinseminations of these herds were col-
lected from the insemination files of individual farms
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and matched with the lactation records. Data on first
and second lactation production records were obtained
from official milk efficiency control. Second lactation
herd production level was characterised by 305 day
mature equivalent milk production.

Specific productive traits selected for analyses were
import to 1st calving, period 100 days of st lactation
milk and protein yield, 1st lactation milk, protein and
fat yield, lst lactation length and 2nd lactation milk,
protein and fat yield. In order to describe first lactation
herd fertility retrospectively, selected fertility traits
were calving interval, calving to first insemination in-
terval, service period, first service conception rate, con-
ception rate and services per conception.

Observations of first calving season analyses were
assigned to four seasons of the year (January to March,
April to June, July to September and October to De-
cember). Import to first calving period was classified
by the following method into four classes:

y<x-s class 1 <25days n=55
x—-s<y<x class2 26-64 days n =263
x<y<x+s class3 65-103 days n=191

y2x+s class4 2104 days n=35

where: y - number of days from import to first calving
x — the average number of days from import to first calving
s — standard deviation

Statistical analyses were done using statistical pro-
gram SAS/STAT™ by mixed model least squares and
maximum likelihood method. Differences between
least squares means for the effect of farm on production
and reproduction traits were tested by Duncan’s multi-
ple range test modified by Kramar. The following sta-
tistical model was used for the analysis:

Y,-j,_.,=|.1+A,~+BI-+Ck+B(X,»jk~X)+a,jk,

where: Yijk — obtained values of observed traits
H - overall mean
A; — effect of farm
B; - effect of first calving season
Ci - effect of import to first calving period
B(X,-jk — X) — regression of age at first calving
ikt - random residual

RESULTS AND DISCUSSION
Dairy performance

Dairy performance of imported Holstein cattle was
analysed and mutually compared. The overall means
and standard deviations of the traits in the analyses are
presented in Table I. Import to first calving period is
an interesting factor from the breeders point of view
during importation of highly improved breeds, because
of acclimatisation processes to the new environment.
Import to first calving period had significant effects on
hundred days of first lactation milk yield (P £ 0.05),
protein yield (P < 0.01) and first lactation days (P <
0.05) (Table II). Farm and first calving season had sig-
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I. Overall means and standard deviations of production and repro-
duction traits

Source of variation Mean s.d.
Import — Ist calving period (days) 64.07 39.46
100 days of Ist lactation: milk  (kg) | 2 330.62 481.16
protein (kg) 73.39 17.27
Ist lactation: days 287.46 23.48
milk  (kg) | 5814.87 | 1397.43
protein (kg) 189.88 48.76
fat (kg) 251.86 64.24
2nd lactation: milk  (kg) | 7 938.06 | | 442.18
protein (kg) 261.94 47.29
fat (kg) 366.12 70.31
Calving interval (days) 407.8 84.1
Calving to Ist insemination (days) 83.6 41.0
Service period (days) 128.6 825
Ist service conception rate (%) 70.7 313
Conception rate (%) 62.9 322
Services per conception 2.25 1.56

s.d. = standard deviation

nificant (P < 0.001) effects on import to first calving
period. Long (P < 0.01) import to first calving period
was observed in farm II and farm III and short (P <
0.01) import to first calving period was observed in
farm I. Differences of import to first calving periods
between farm II and III were insignificant (Table III).

Information is scarce regarding the optimum import
to first calving period during importation of a highly

improved breed to the Czech Republic. However, import
to first calving period results of the present study do
not agree with Urban (1989). The disagreement be-
tween the study of Urban (1989) and this study may
be due to different number of observations. Overall,
this study bn 544 first calver cows suggested the need
for further analysis with higher number of observa-
tions.

The mean hundred days of first lactation milk and
protein yield of farm I and farm IIT are below mean
values but farm II had above mean values (Table IV).
Least squares means for the effects of farm on hundred
days of first lactation milk and protein yield (Table III)
show that farm II had significantly (P/< 0.01) high
protein production. Hundred days of first lactation pro-
tein yield differences between farm I and III were in-
significant.

First calving season and import to first calving pe-
riod had significant (P < 0.05) effects on first lactation
length (Table II). Statistically insignificant effect of
farm was determined from the assessment of the rela-
tion to first lactation length. Least squares means for
the effect of farm show that all three farms had almost
similar first lactation length (Table III). Many factors
are involved in the increase or decrease of lactation
length which might affect the total milk yield of a cow.
As indicated in some recent studies short first lactation
length of first calver cows is a normal physiological
phenomenon. Payne (1990) deduced that first calver
cows should be dried off after approximately 260 to
270 days and given 90 to 100 days dry period, i.e. they
should be allowed longer dry periods than cows, where
they are likely to continue to grow throughout the first

II. F-test values and statistical significance of farm, first calving season and import to first calving period code effects on production and

reproduction traits

Source of variation Farm Ist calving season Impo;rtiz dl ifozzwing
Import — Ist calving period (days) 1485""" 486" 199.4"""
100 days of Ist lactation: milk (kg) 1.76 420" 3.09°
protein  (kg) 20.19""" 8.65"" 3.89"
Ist lactation: days 1.35 2.77* 2.69°
milk (kg) 522" 9.00"" 0.81
protein  (kg) 18.11°"° 10.97""" 0.90
fat (kg) 2.24 748" 0.68
2nd lactation milk (kg) 3.63" 713" 1.47
fat (kg) 15.24°"" 6.18"" 1.38
protein  (kg) gi75™" 6.14™" 0.90
Calving interval (days) 351 1.80 0.27
Calving to Ist insemination (days) 504" 1.35 1.92
Service period (days) 6.10" 222" 0.05
Ist service conception rate (%) 6.08"" 1.15 0.12
Conception rate (%) 1037 1.63 0.61
Services per conception 6.06"" 1.93 0.45

'P<00s; " P<0.01; """ P<0.00l
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I11. Least squares means and standard errors for the effect of farm on production and reproduction traits

Source of variation o v -
n =284 n=144 n=116
Import — Ist calving period (days) n 66.87" 74.28% 79.73%
‘ o S5 2.20 2.53 2,65
100 days of Ist lactation: milk (kg) p 2301.07 2 385.79 2 269.71
5 51.92 59.65 62.59
protein  (kg) m 71.68" 81.89% 70.93*
Sy 1.68 1.93 2.03
Ist lactation: days K 289.62 285.45 290.11
5 2.69 3.09 3.24
milk (kg) n 5 448.22" 5913.405€ 5 723.40°¢
5 150.48 172.89 181.39
rotein'  (kg) n 174.17% 203.17® 189.51%
55 4.97 5.71 5.99
fat (kg) i 236.12 250.88 239.20
S 7.03 8.08 8.47
2nd lactation: milk (kg) m 7944.21° 8 128.05° 7 537.89"
5 161.67 185.74 194.87
protein  (kg) n 255.12% 282,118 252.28%
5 5.17 5.94 6.24
fat (kg) n 376.46 351.76 344.65
S 7.90 9.08 9.52
Calving interval (days) m 406.6" 418.5" 383.1"
S 9.8 11.2 11.8
Calving to st insemination (days) i 7514 90.0%¢ 76.8A€
5 4.7 5.4 5.7
Service period (days) n 126.4* 140.2% 95.0%
5 9.5 11.0 115
Ist service conception rate (%) 1l 64.5% 70.3°¢ 79.28¢
Sy 3.6 4.1 4.4 .
Conception rate (%) n 63.6% LT 73.4€
Sy 37 4.2 4.4
Services per conception T8 222 2.64 1.78
S 0.18 0.21 0.22

AB Means denoted with different letters are significantly different at P < 0.01
b Means denoted with different letters are significantly different at P < 0.05

lactation. Zdravkovic etal. (1990) found 297 days
of first lactation length in first lactating Holstein cows.
Chi etal. (1994) in first lactating Holstein cows found
301 days of first lactation length, which is longer than
the present study. Urban (1989) found 363 days of
first lactation length in imported Holstein first calver
cows (n = 28) and does not agree with the present
study.

First lactation milk, protein and fat yield of farm
I and farm III are below mean values and Farm II had
above mean values of milk, protein and fat yield (Ta-
ble IV). As presented in Table II farm had significant
effects on first lactation milk performance (P < 0.01)
and protein yield (P < 0.001) but not on fat yield. High
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first lactation protein production (P < 0.01) was re-
corded in farm II and III but low (P < 0.01) protein
yield was recorded in farm I. Pryce et al. (1997)
reported 305-day first lactation milk performance of
5765 kg. Motyc&ka et al. (1997) found standardised
first lactation production performance of 6514 kg milk,
213 kg protein and 281 kg fat in imported Holstein
cows. Urban (1989) found 5313.89 kg milk and
175.59 kg fat in imported Holstein first calver cows
(n = 28), which is lower than the present study. Gra-
ham et al. (1991) found 6097 kg milk, 226 kg protein,
231 kg fat in first lactating Canadian Holstein cows and
their finding was 282 kg milk and 36.2 kg protein
higher than, and 20.8 kg fat lower than in the present
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IV. Means and standard deviations of production and reproduction traits of farms

Source of variation Farm 1 Farm II Farm III
Import - Ist calving period (days) i 48.24 83.35 78.92
s.d. 29.36 49.03 30.54
100 days of Ist lactation: milk (kg) [ 2 284.36 2 488.70 2 247.63
s.d. 475.45 537.23 366.69
protein  (kg) H 70.36 85.09 68.69
s.d. 17.75 1931 1099
Ist lactation: days [ 287.27 285.09 290.87
s.d. 2438 2433 19.64
milk (kg) W 5 595.54 6 379.84 5 650.51
s.d. 1 378.43 1 432.29 1 203.26
protein  (kg) Hn 177.45 218.40 184.93
s.d. 44.69 51.42 39.99
fat (kg) K 245.26 275.28 238.93
s.d. 63.95 67.31 53.16
2nd lactation: milk (kg) M 7 979.73 8 239.76 7 461.53
s.d. 143297 1 569.71 1 164.60
protein  (kg) 0 255.54 284.12 250.10
s.d. 44.13 53.51 36.72
fat (kg) i 378.21 359.30 345.00
s.d. 7293 71.88 54.58
Calving interval (days) 1 4124 412.6 390.5
s.d. 89.9 75.1 78.0
Calving to Ist insemination (days) 18 81.4 933 76.6
s.d. 374 44.0 435
Service period (days) 1 134.1 134.7 107.4
s.d. 86.9 74.5 71.5
Ist service conception rate (%) 18 66.1 73.6 78.5
s.d. 324 29.2 29.5
Conception rate (%) I 64.3 54.0 70.6
s.d. 328 29.1 31.8
Services per conception [ 2.24 2.50 1.99
s.d. 1.59 1.50 1.53

study. Jairath et al. (1995) found 5155 kg milk,
162 kg protein, 183 kg fat in first lactation Holsteins
and it was less than in the present study. Graham et
al. (1991) found 5469 kg milk, 189 kg protein and
226 kg fat in New Zealand Holstein cows at first lac-
tation. Their finding was 346 kg milk and 25.8 kg fat
lower than the present study, but protein production
was similar.

The mean second lactation milk, protein and fat
yield is presented in Table I. Farm had significant ef-
fect on second lactation milk production (P £ 0.05),
protein (P < 0.001) and fat (P < 0.001) yield (Table II).
As presented in Table III least squares means for the
effect of farm show that farm III had low (P < 0.05)
milk yield and farm II had high (P < 0.05) protein
yield. Dairy performance differences between farm
I and farm II were insignificant. In terms of fat produc-
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tion insignificantly high fat production was recorded in
farm I. Zdravkovic et al. (1990) found 6062 kg
milk and 209 kg fat yield in Holstein cows. Urban
(1989) found 5321 kg milk and 190 kg fat yield in
imported Holstein cows (n = 25). The results of both
authors are lower than in the present study.

Reproduction performance

Reproductive performance of imported Holstein cat-
tle was analysed and mutually compared. Import to first
calving period had no significant effect on reproduction
traits (Table II), but farm had significant effect on an-
alysed reproductive traits. Long calving intervals bring
about a reduction in the number of lactations and con-
sequently the total amount of milk produced during
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a cow’s reproductive life time. Milk production by
dairy herds is associated with the reproductive effi-
ciency of the animals and directly affected by the calv-
ing interval, the optimum of which is considered to be
365 days (Kourletaki et al., 1995) and 13 months
in the case of primiparous cows (Genizi etal., 1992)
for attaining maximum production. Pryce et al.
(1997) in first calver Holstein cows reported calving
interval of 391 days, which is 17 days longer than in
the present study. The length of calving interval of the
present study agrees with Huba et al. (1996b) but
does not agree with Urban (1989). The disagreement
is most probably due to a small number of observations
conducted by the author.

Service period is influenced by management deci-
sion as when to commence service, the incidence of
anoestrus and the efficiency of oestrus detection.
A biological maximum of fertility appears to be
achieved approximately 120 days after calving (Ho-
del et al., 1995). The calving to conception interval
(service period) of this study disagrees with Moore
et al. (1990), Esslemont, Peeler (1993),
Eicker et al. (1996), Huba et al. (1996b) and
Pryce et al. (1997) and agrees with Moty&ka et
al. (1997).

Estimates of mean time from parturition to first
service usually are 70 to 90 days (Hillers et al.,
1984; Coleaman et al., 1985). Days to first breed-
ing (calving to first insemination interval) findings of
Huba et al. (1996a) and Darwash et al. (1997)
were shorter than in the present study. Days to first
breeding of the present study is almost in line with
findings of Faust etal. (1989), Ouweltjes et al.
(1996) and Pryce et al. (1997). Butler and
Smith (1989) argued that calving to first insemina-
tion interval is not a good measure of fertility of the
cow, because of the large influence of the farmer. This
is also the case for interval from first insemination to
conception because the high producing cows are given
more opportunities for reinsemination in the case of
conception failure.

First service conception rate is recognised as one of
the important measures of fertility and is greatly influ-
enced by management decision when to start the breed-
ing period after calving. The first service conception
rate of this study is lower than the results of
Esslemont, Peeler (1993) and Huba et al.
(1996a) and higher than the results of Darwash et
al. (1997) and Pryce et al. (1997).

Conception rates vary considerably between the
farms, and some of the probable factors involved are
quality of nutrition and management. The results of this
work do not agree with conception rate findings of
Moore etal. (1990) and Huba et al. (1996a). Mo -
tycka etal. (1997) expressed the reproduction status
of imported Prim Holsteins and generalised that repro-
duction results showed significantly greater problems
of conception, but did not express them in numeric
terms.
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Least squares mean for service per conception of
farm IIT was only 1.78, indicating that once the animals
are detected in oestrus conception would shortly follow
(Table III). Service per conception findings of Drew
et al. (1982), Motycka etal (1995), Huba et al.
(19964, b) and Pryce et al. (1997) are lower than in
the present study.

Comparing these farms, with short calving interval
(P < 0.05), short service period (P < 0.01), high first
service conception rate (P < 0.01), high conception rate
(P £ 0.01) and low number of inseminations per con-
ception, best reproductive performance was found in
farm III. It is apparent from this study that under adap-
tation stress reproductive performance of imported ani-
mals is satisfactory. Finally, before importation of
highly improved breed preparation of farms to provide
proper nutrition and management is the most important
paragenetic factor.
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VPLYV NADMERNYCH DAVOK HORCIKA A PRIDAVKOV
TUKU A OLEJA DO KRMNYCH DAVOK

NA FYZIOLOGICKE UKAZOVATELE V KRVI

A V BACHOROVE] STAVE HOVADZIEHO DOBYTKA

EFFECTS OF SUPERFLUOUS MAGNESIUM DOSES AND FAT AND OIL
ADDITIONS TO FEED RATIONS ON PHYSIOLOGICAL PARAMETERS
IN THE BLOOD AND RUMEN FLUID OF CATTLE

M. Chrenkovi, A. Sommer, J. Chovanec, M. Polaéikova, Z. Ceresniakova, Z. Vilinska

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Effects of magnesite emissions on physiological parameters in the blood and rumen fluid of young bulls were
studied in physiological trials on young bulls of Black-Pied breed, live weight of 400 kg, which were applied rumen cannulas.
Four model feed rations, control and three experimental ones, were tested: magnesite emissions (U), magnesite emissions +
waste fat (T) and magnesite emissions + rapeseed oil (O) at a dose of 5% of feed dry matter. A daily dose of magnesite
emissions (201 g) was calculated from immission deposition per 1 m? of land area. Following addition of magnesite emissions,
concentrations of soluble Mg in rumen fluid significantly increased (P < 0.05) within three hours from feeding, in comparison
with control feed ration. Plasma magnesium showed the same tendency (P < 0.05). Additions of rapeseed oil and waste fat
significantly increased plasma P concentration (P < 0.001) while Ca concentration decreased insignificantly. The additions
of emissions did not have any depressive effects on total counts of infusorians. Their counts increased from 1.55 to 2.32 x
107/g of rumen contents dry matter as a result of emission feeding. The addition of waste fat and rapeseed oil increased their
counts to the level of control feed ration.

cattle; magnesite emissions; mineral elements; rumen fluid; blood

ABSTRAKT: V styroch fyziologickych pokusoch na by&koch &iernostrakatého plemena o Zivej hmotnosti 400 kg o¥etrenych
bachorovymi kanylami sme sledovali vplyv magnezitového tletu na fyziologické ukazovatele v krvi a v bachorovej 3tave
bytkov. Testovali sme 4 modelové kfmne dévky — kontrolni a 3 pokusné: magnezitovy dlet (U), magnezitovy dlet +
kafilericky tuk (T) a magnezitovy ilet + repkovy olej (O) v mnoZstve S % zo suSiny kfmnej davky. Dennid ddvku magnezi-
tového tletu (201 g) sme vypocitali na zdklade analyzy imisného spadu na 1 m? plochy pddy. Koncentrécia rozpustného Mg
v bachorovej $tave pridanim magnezitového iletu vyznamne stipla (P < 0,05) 3 h po kimeni v porovnani s kontrolnou
kimnou davkou. Rovnaku tendenciu sme zaznamenali u plazmatického hor&ika (P < 0,05). Pridavok repkového oleja a kafi-
lerického tuku vyznamne zvysil hladinu P v plazme (P < 0,001), pri¢om hladina Ca poklesla nevyznamne. Pridavok iletu
nemal depresivny vplyv na celkovy pocet infuzérii. Ich mnoZstvo sa skrmovanim dletu zvysilo z 1,55 na 2,32 x 107/g susiny
bachorového obsahu. Pridavkom kafilerického tuku a repkového oleja sa ich podet dostal na roveii kontrolnej kimnej davky.

hovidzi dobytok; magnezitovy tlet; minerdlne latky; bachorova $tava; krv

UvOoD

Biologicky vyznam hor¢ika je velmi Siroky a dobre
zndmy, zatial ¢o mechanizmus zachovania jeho homeo-
stidzy v organizme nie je tplne objasneny. Vieobecny
prehlad o metabolizme horéika ndjdeme v pricach au-
torov Walsera (1967) a Ebel, Giinther
(1980). Ako uvddza Paulov (1980), je horéik funké-
nym aktivatorom asi 300 enzymov. Polovica celkovej
telesnej zasoby horéika je v kostiach (Aikawa,
1971) a jeho mobilizicia z kosti prebieha len na zakla-
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de osmotickej vymeny (Vrzgula akol., 1990). V kr-
vi je asi tretina plazmatického horéika viazana na biel-
koviny (Massry, 1977; Vrzgula a kol.,, 1990),
vicSou Casfou difuzibilnej frakcie je volne ionizovany
hor¢ik. Potreba Mg, P a Ca udévana v rozdielnych sys-
témoch je dobre zhodna iba pre Mg Meschy, Gu-
éguen, 1996). V praxi sa viak stretivame s nedostat-
kom Mg, priCom vys§i vyskyt hypomagneziémie je
v intenzivnych chovoch hovidzieho dobytka a najma
u vysokotelnych kriav (Lebeda, Stoura&, 1986).
Jedine v oblasti Jel$avy nadbytok Mg vyrazne ovplyv-
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fiuje Zivotné prostredie, organizmus zvierat a Cloveka
(Reichrtova, 1982). Prostrednictvom krmiv sa
hoviadziemu dobytku a ovciam podavaji nadmerné
davky Mg, ktoré spdsobuji poruchy trdvenia a hnacky
(Bartko et al, 1991; Bire§ ‘et al,, 1992), Co sa
prejavuje hor§im vyuZitim Zivin a poklesom iZitkovosti.

Podla autorov Vrzgula akol. (1990), Jenc&ik
et al. (1992), Bires etal. (1992) a Pavlik et al.
(1996) tieto negativne vplyvy mdZeme eliminovat skr-
movanim vy§Sich davok vapnika, fosforu a tuku.

Cielom na$ej prace bolo stanovit vplyv pridavku
magnezitového iletu, ako aj pridavkov kafilerického
tuku a repkového oleja k modelovym kimnym davkam
na vybrané ukazovatele v krvi a v bachorovej 3tave
byckov.

MATERIAL A METODA

Do pokusu sme zaradili troch byckov slovenského
strakatého plemena o priemernej Zivej hmotnosti
400 kg. Zvierata sme oSetrili bachorovymi kanylami.

Zvieratam kontrolnej a pokusnych skupin sme poda-
vali dvakrat denne kimnu davku tohto zloZenia:

Krmivo (kg/deii) K U T 0

Kukuri¢na silaz 6,5 6.5 6,5 6,5
Lucernové seno 32 3,2 3.2 32
Jacémenny Srot 0,85 0.85 0,85 0,85
PSeniény 3rot 0,85 0,85 0,85 0,85
Kfmna sol 0,10 0,10 0,10 0,10
Magnezitovy ilet - 0,201 0,201 0,201
Tuk kafilericky - - 0,335 -
Olej repkovy - - - 0,335

- kontrolnd KD

~ pokusni KD s magnezitovym iletom

~ pokusnd KD s magnezitovym dletom a kafilerickym tukom
— pokusnd KD s magnezitovym tletom a repkovym olejom

oHaRr

Vykrmovym byckom sme podavali na 1 kg Zivej
hmotnosti 502 mg magnezitového uletu s obsahom Mg
346,6 g/kg. Tymto mnoZstvom imisného tletu sme
pred kfmenim posypali predloZeni kimnu davku.
V skupine T a O sme kimnu davku premiesali s kafi-
lerickym tukom, resp. repkovym olejom (5 % zo susiny
kfmnej dévky).

Vyzivna hodnota krmiv a prijem Zivin zvieratami su
uvedené v tab. I a II. Kfmne ddvky boli skrmované

1. Priemerny obsah Zivin a Ca, P, Mg (g/kg) v krmivich skrmovanych poas experimentu — Average contents of nutrients and Ca, P, Mg

(g/kg) in feeds administered during the trial

Lucernové Kukuriénd Jaémenny PSenicny Kafilericky Repkovy Magnezitovy
Ziviny! seno® silaz? $rot? Frot® tuk® olej’ dlet®
v sudine’

P6vodna suina'" 884 277 874 878 994 999 990
N-litky'' 191 96 128 114 - - =
Vlknina'2 354 269 ' 59 39 - 3 =
Tuk'? 17 36 22 17 990 - -
Popol ' 86 58 29 20 - - =

Ca 11,68 4,14 1,00 0,99 0,66 0,03 10,42

P 3,06 2,13 3,27 3.13 0.83 0,42 0,15
Mg 2,53 2,47 1,31 1,27 0,05 0,04 346,6

'nutrients, Zalfalfa hay, 3corn silage, 4bm'ley groats, Swheat groats, Swaste fat, 'r p doil, ¥ ions, ”in dry matter, Il’original

dry matter, ”crude protein, lzﬁber, 'Jfal, Mash

II. Denny prijem Zivin a Ca, P, Mg zvieratmi v g — Daily intakes of nutrients and Ca, P, Mg in g

Ziviny! Lucernové Kulfuri;!na Jaémef‘my Pﬁeniij;ny Kaﬁlergcky' Repkgvy Magpez;tovy'
seno’ sildZ Srot Srot tuk olej tlet

Sugina’ 2832 1 800 743 746 333 335 199

N-latky'? 54] 172 95 85 - - -

Vlaknina'! 1 002 484 44 29 - - -

Tuk'? 48 65 17 13 332 - -

Organickd hmota'? 2 589 1 696 722 731 - = -

Ca 33,07 7,46 0,74 0,73 0,22 0,01 2,07

P 8,66 3,85 2,43 2,34 0,28 0,14 0,05

Mg 7,16 4,46 0,97 0,95 0,02 0,01 68,00

For -8 see Tab. I; *dry matter, "crude protein,
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fiber, "2fat, l3organic matter
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postupne tymi istymi zvieratami. Kazdy experiment

mal 10diové pripravné obdobie a 10diiové pokusné ob-

dobie, v ktorom sme odoberali:

— na 2., 4. a 10. defi bachorovi §tavu pol hodiny pred
kimenim a 3, 6 a 9 h po kfmeni na stanovenie Ca,
P a Mg

— na 2., 4. a 10. den bachorovy obsah 4 h po kfmeni
na stanovenie poctu infuzérii

— na l. a 10. den krv pred ranaj$im kimenim na sta-
novenie plazmatického Ca, P a Mg.

Jednotlivé ukazovatele sme stanovili takto:

— Ca, Mg, Na, K, Fe, Mn, Zn, Cu, Cr, Pb, Co (na AAS
Unicam 939)

— P (spektrofotometricky, pouzitim molybdovanadato-
vého cCinidla — spekol 11)

— bachorové protozoa sme stanovili podla autorov
Ogimot a Imai (1981)

— pH (pH-metrom HI 9321)

— NH; (mikrodifiznou titratnou metédou podla Con-
waya)

— UMK (plynovou chromatografiou na HP 5830 elek-
trometricky).
Vysledky sme spracovali matematicko-Statisticky

pomocou programu OPEN ACCESS-II metodou jedno-

faktorovej analyzy rozptylu ANOVA.

VYSLEDKY A DISKUSIA

Testovany ulet ziskany pri odprasovani elektrosta-
tickych filtrov v magnezitovych zavodoch mal na 1 kg
sudiny toto zastipenie: Mg 346,6 g, Fe 33,37 g, Ca
10,3 g, Mn 2,04 g, K 1,11 g, Na 0,72 g, P 0,15 g, Zn
18,45 mg, Cr 8,73 mg, Cu 6,60 mg, Pb 1,46 mg, Co
0,56 mg. Percentualne zastipenie hlavnych zloZiek ule-
tu sa meni podla vsidzkového materidlu. Magnezitovy
dlet skrmovany v naSich pokusoch obsahoval 58 %
MgO, 1,4 % CaO a 4,8 % Fe,05. Pomer Mg : Ca bol
34: 1.

Hodnoty pH, N-NHy a UMK v bachorovej Stave sa
vo vSetkych skupinach pohybovali v medziach fyziolo-
gickych hodnét, ktoré uvadzaji Slanina et al
(1980). Tieto hodnoty zarovei sved¢ia o tom, Ze dané
mnoZstvo magnezitového tletu podstatne neovplyvnilo
fermentacné procesy v predzalidkoch. Vyplyva to z bio-

génnej povahy hor¢ika, jeho relativne malej absorpcie
a pomerne lahkého a rychleho vylucovania z organiz-
mu. PredZalidky si primarnym miestom absorpcie,
ktora sa podla autorov Greene et al. (1983) zniZuje
zvySovanim koncentracie draslika v kfmnych davkach
hovidzieho dobytka, av8ak po ,,nasyteni* absorpcie Mg
v bachore prebieha dal$ie vstrebavanie Mg i v tenkom
creve (Grace et al, 1974; Khorasani, Arm-
strong, 1992). Sodik a draslik st pohotovejsie absor-
bované v porovnani s hor¢ikom (Waterman et al,,
1991). Koncentracia rozpustného horéika v bachorovej
Stave sa zvySuje s poklesom pH, co vidiet hlavne 3 h
po kfmeni (obr. 1). Pridavok magnezitového tletu s ob-
sahom 58 % MgO ku kfmnej davke zvysil nielen hla-
dinu rozpustného Mg v bachorovej §tave, ale aj obsah
plazmatického Mg (obr. 2). V krvi je 55 az 60 % plaz-
matického Mg vo forme volnych iénov, 6 az 13 % vo
forme zlacenin, hlavne citratu a fosfatu, a z 32 az 34 %
bielkovinovych vizieb prevldda vizba na albumin
(Paulov, 1980; Vrzgula a kol., 1990). Pridav-
kom kafilerického tuku a repkového oleja sa plazma-
tickd hodnota Mg nezmenila. :

Zistili sme minimélny pokles hodnét plazmatického
vapnika (obr. 2) pri pokusnych kimnych davkach. Malé
zmeny v obsahu Ca pri vy§§om prijme Mg per os za-
znamenali Heaton a Parson (1961). Kimne div-
ky s vy$§im obsahom Mg v8ak zvySovali vylucovanie
Ca mocom (Waterman etal., 1991). Najniz§iu hla-
dinu Ca v krvnej plazme sme zaznamenali pri skrmo-
vani davky s repkovym olejom, ¢o je mozné dat do
vztahu s niZou absorpciou Ca z krmiva v sdvislosti
s jeho reakciou s mastnymi kyselinami pri tvorbe ne- .
rozpustnych soli. Tito skutoCnost potvrdzuji aj vypo-
¢itané koeficienty stravitelnosti Ca, ktoré si najnizsie
pri tejto diéte (7,52 %).

Tendencia zmien hladiny Ca v bachorovej $tave bo-
la v priebehu sledovania takmer zhodna v skupinach
K a U (obr. 3). PouZitim kafilerického tuku a repkové-
ho oleja sa priebeh krivky zmenil — tri hodiny po kime-
ni prudko klesol, hlavne s pridavkom repkového oleja.

Zistené hodnoty plazmatického fosforu (obr. 2) ma-
ju opacni tendenciu v porovnani s droviiou plazmatic-
kého vapnika. Vy3§3i perordlny prijem Mg v pokusoch
autorov Lotz etal. (1968) zapriCinil podstatny pokles
fosforu. Nase vysledky kore$pondujui s vysledkami au-

] T ] I. Zmeny hladi‘ny' Mg v bachorovej §tave
0.4 ! : byckov — Variations of Mg concentra-
s - o g ==t 1 tions in rumen fluid of young bulls
: \r\
%5 0.3 For Figs. 1, 3 and 4: doba odberu = time
o 'Em 2 SKUPINY of collection. skupiny = groups, kontrola
Sk g":’::""’“" = control, dlet = emissions, tuk = fat,
0.2 O 1 olej = oil
ons " A oues
i =
.\.\Nv i
0.1 Y T |
” H T
0.08 L——d. o - & N, I I e -
= 0.5 hod 3 hod & hoa 9 hoa

doba odberu
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2. Koncentricia Mg, Ca a P v krvnej
plazme by&kov — Concentrations of Mg,
Ca and P in the blood plasma of young
bulls

WCa arP OMg l
A | 3. Zmeny hladiny Ca v bachorovej §tave
¥ AN byckov — Variations of Ca concentra-
i R tions in rumen fluid of young bulls
0.55 \
TH 0.5 SKUPINY
. . KONTROLA
o ll)o-ﬂ =N N\ JLer
‘ /¢ 0O v
o ! S s — % |D oes
- B2 i ——
ol L
0.35 ! N i
oiaili |
- 0.5 hod 3 hod 6 hod 9 hod
doba odberu
0.36 ¥ 4. Zmeny hladiny P v bachorovej Stave
0.34 & i byckov — Variations of P concentrations
0.32 0 in rumen fluid of young bulls
0.3 % = ‘,“,’
k = { e |
1 0.28 AV ,ﬁ =,
A% ~ - (— = SKUPINY
O Wo.26 — : 7 xonTrOLA
1 7 QO dLer
0.24 = + Z 0 nx
= s A oes
0.22 i 7
+ 7
0.2 A
- /- e
0.18 i e
= 0.5 hod 3 hod Al_lhod 9 hod

doba odberu

torov Jenc&ik et al. (1991), ktori okrem Ca, P a Mg Predpokladom vyuZitia MgO je reakcia s H,O za
sledovali u vykrmového dobytka aj dalSie biochemické  vzniku Mg(OH), v zaZivacom trakte zvierat. Mg vytvira
ukazovatele. Vyraznejsi vzostup koncentréicie P v plaz- s amoniakom dobre rozpustné komplexné soli, iba pri al-

me bol v skupine s repkovym olejom. kalogénne pdsobiacich kfmnych dévkach vznik4 neroz-
Hladiny P v bachorovej §tave byckov (obr. 4) vyka-  pustny fosforecnan hore¢nato-aménny Mg(NH,)PO,.
zovali znacné rozdiely tieZ v diétach s pridavkom kafi- Na zédklade mikrobiologického vy3etrenia bachoro-
lerického tuku a repkového oleja v porovnani s diétami  vého obsahu sme zistili, Ze celkové mnoZstvo infuzérii
KaU. v kontrolnej diéte bolo 1,55 x 107/g susiny. Pridavok

Mg posobi synergicky s Ca, v mnohych pripadoch tletu ku kfmnej ddvke nemal depresivny vplyv na po-
v3ak je jeho antagonistom. Vys§i obsah MgO ako CaO  Cet prvokov. Ich mnoZstvo sa dokonca zvysilo 0 0,77 x
je nepriaznivy pre odnimanie Ca bielkovindm bunko- 107/g susiny. Malé zmeny v pH, celkovej acidite, UMK
vého jadra, a naopak, nadbytok CaO spdsobuje neroz- a v poéte infuzérii zaznamenali Slanina et al.
pustnost kyseliny fosfore¢nej a u zvierat dochadza (1969) po magnezitovom poprasku u oviec v davke
k prejavom nedostatku. 0,34 g/kg. Rovnaké mnoZstvo magnezitovej mucky

316 CZECH J. ANIM. SCI, 43, 1998: 313-318



I11. MnoZstvo infuzérii v bachorovom obsahu (l()’lg susiny) - Infusorian counts in rumen contents (l()7/g dry matter)

gkl K v T o
X X X X
1.48 2,40 2,29 1.88
I 1.55 1,55 2,89 2,54 1,65 1,65 - 1,65
1,62 2,32 1,64 1.41
2.14 2,61 3,10 1.36
2 2,07 197 33 2,97 1.80 2,00 1,74 133
171 - 2,19 0.89
117 139 1.38 1.80
3 117 1,14 1.27 1.45 - L4l 119 136
1,08 1,69 1.44 1.10
X 1,55 2.32 1.68 1.44

K - kontrola, U - magnezitovy let. T - kafilericky tuk, O - fepkovy olej
K - control, U — magnesite emissions, T — waste fat, O - rapeseed oil

"bull

vSak vyznamne zniZilo travenie celulézy. Pocty infuzo-
rii boli podstatne nizsie ako u kontrolnych zvierat. Pri-
davok antidot pri ich obsahu 5 % v suSine kimnej dav-
ky redukoval pocet infuzérii na urovei kontrolnej
davky. Tato skutocnost potvrdila, Ze do 5% hladiny
tuku v kfmnej davke sa vSeobecne jeho toxicky vplyv
na infuzorid a baktérie neprejavuje. Vysledky prace po-
ukazuji na dodnes celkom nezndmy mechanizmus to-
xického posobenia nechraneného tuku na bachorovi
mikrofléru. Je zname (Ossowski et al., 1996), Ze
vietky pridavky tuku redukuju pocet prvokov, ale roz-
dielnou intenzitou. Uvedeni autori uvadzaji depresivny
ucinok repkového oleja na pocet infuzorii. Naopak,
Legay-Carmier a Buchart (1989 —cit. Va-
lent, 1989) nezistili toxicky ucinok pridavku 7.9 %
repkového oleja do kfmnej davky na mnoZstvo adhe-
rentnych mikroorganizmov. Niz§i pocet infuzérii bol
v kfmnej davke s repkovym olejom (1,44 x 107/g susi-
ny bachorového obsahu).
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INFLUENCE OF ADDITION OF POLYENZYME
PREPARATIONS INTO FEED MIXTURES ON FATTENING
AND SLAUGHTERING PROPERTIES OF LAMBS

VLIV PRIDAVKU POLYENZYMOVYCH PREPARATU DO KRMNYCH
SMESI NA VYKRMNOST A JATECNOU HODNOTU JEHNAT

Z. Antunovié, Z. Steiner, D. Sentié¢, M. Domacéinovié

University of J. J. Strossmayer in Osijek, Faculty of Agriculture, Department of Livestock
Production Science, Osijek, Croatia

ABSTRACT: Different biostimulating substances are often used in lamb meat production as well as in other types of livestock
production. The aim of this paper was to investigate effect of polyenzyme preparations PolizymR and Polizym-BX added into
feed mixtures at an amount of 0.1% of the total raw material composition of mixtures on fattening and slaughtering lamb
quality. Experimental lamb fattening was conducted with two control (I and III) and two experimental (II and IV) groups.
First (I) and second (II) group of lambs were given feed mixture of the same composition whereas the second one was given
feed mixture with added PolizymR preparation (alpha-amylase, beta-glycanase, n-protease, cellulase, and beta-glycosidase).
Third (ITI) and fourth (IV) groups of lambs were given feed mixture 2 but the fourth group was given mixture with addition
of preparation Polizym-BX (alpha-amylase, beta-glycanase, n-protease, and xylanase) with addition of quality meadow hay.
Significant differences in fattening and in most slaughtering properties of lambs were determined between experimental (II and
1V) and control (I and III) groups of lambs. Average daily gains with II and IV experimental group fed by addition of
polyenzyme preparations were statistically very significant (P < 0.01) higher by 4.97, i.e. 8.83% relative ta lambs of the
control groups (I and III). Feed mixture conversion was better and meadow hay conversion, consumption of feed mixtures
and meadow hay increased with experimental groups of lambs (II and IV). Lambs of the experimental groups (II and IV)
significantly differed concerning most of slaughtering properties relative to the lambs of the control groups (I and III).
Application of polyenzyme preparations PolizymR and Polizym-BX added into feed mixtures adapted to composition of feed
mixtures and lambs age can be recommended on the basis of the results of investigation.

lambs; polyenzyme preparations; additive, fattening; body weights; daily gains; conversion and consumption of forage
mixtures and meadow hay; slaughtering properties

ABSTRAKT: Pii vyrobé jehné&iho masa i v ostatnich odvétvich Zivocisné vyroby se Casto pouZivaji biologické stimula&ni
latky. Cilem této price bylo Setfeni vlivu polyenzymovych preparati PolizymR a Polizym-BX pfiddvanych do krmnych smési
v davce 0,1 % z celkového surovinového sloZeni smési na vykrmnost a jateCnou hodnotu jehiiat. Pokusny vykrm jehiiat
probihal ve dvou kontrolnich (I. a IIL.) a ve dvou pokusnych (II. a IV.) skupinéch. Prvni (I.) a druhé (II.) skupiné jehiiat byla
podavana krmna smés stejného sloZeni, pfitom druha skupina dostavala krmnou smés s dopliikem preparitu PolizymR (alfa-
-amylaza, beta-glykandza, n-protedza, celuldza and beta-glykosiddza). T¥eti (III.) a &tvrtd (IV.) skupina jehiiat dostdvaly
krmnou smés &. 2, &tvrta skupina dostdvala navic pfidavek preparitu Polizym-BX (alfa-amylaza, beta-glycanédza, n-protedza
a xylynédza) a kvalitni lu¢ni seno. Zjistili jsme vyznamné rozdily ve vykrmnosti a ve vétsing€ jatenych vlastnosti mezi
pokusnymi (II. a IV.) a kontrolnimi skupinami jehiiat (I. a III.). Prim&rné denni pfiristky jehiiat II. a IV. pokusné skupiny
byly vysoce vyznamné vysSi (P < 0.01) o 4,97 kg, tj. 8,83 %, neZ u jehiiat v kontrolnich skupindch (I. a IIL.). V pokusnych
skupindch (II. a IV.) byla zjiSt€na lep$i konverze krmiva a luéniho sena a zvyS$ila se spotfeba krmné smési a luéniho sena.
Ve srovnéni s jehilaty z kontrolnich skupin (I. a IIL.) existovaly u jehiiat z pokusnych skupin (II. a IV.) vyznamné rozdily
v jate¢né hodnoté. Na zédklad& vysledkl naSich $etfeni lze doporudit pfiddvani polyenzymovych preparati PolizymR a Poli-
zym-BX do krmnych smési v zavislosti na jejich sloZeni a na véku jehiat.

jehnata; polyenzymové pfipravky; aditivum; vykrm; hmotnost jehiiat; denni pfiristky; konverze a spotieba picninovych smési
a luéniho sena; jatednd hodnota
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INTRODUCTION

Successful lamb’s meat production depends on
a large number of genetic and paragenetic factors. Of
paragenetic factors, food plays a special role. Produc-
tion of lamb’s meat mostly depends on ration price and
its feeding value. In order to increase ration feeding
value different enzymes have been used recently in do-
mestic animals feeding as forage additives (Ka-
livoda, 1990; Mato§i¢-Cajavec, 1987). They
are mainly used at forage with substances which can
hardly be decomposed, in the case when a body still
does not produce its own digestive enzymes. It is also
the time when the body due to different physiological
conditions (incomplete digestive system development,
different stress conditions) does not produce a suffi-
cient amount of enzymes (Salobir, 1994). Use of
enzyme preparations in rations for adult ruminants is
limited by their fast degradation which is the result of
rumen’s microorganisms effect. Thus, many research-
ers claim that enzyme preparation application is more
effective in young ruminants with still undeveloped di-
gestive tract without enzyme system (Baran,
Kmet, 1987; Kung, 1990; Dawson, 1993).

Other authors (W éjcik etal, 1973; Krempa et
al., 1983; Kalous, 1989; Zubok, 1990; Bau-
man et al., 1994) also recorded positive effects of the
enzyme preparations added into calves rations.
Popov (1980), Babijchuk et al. (1981), Ma-
medov (1981), Galiev et al. (1982), Kamin-
ski etal. (1983) and Eranov etal. (1988) achieved
the same positive effect but with bullcalves.

This problem should be paid much more attention
since lambs at the age of seventy days still have neither
sufficiently developed digestive tract nor enzyme sys-
tem for decomposition of nutrients from roughages.

Many authors (Gazdarov etal., 1979; Nechi-
purenko etal, 1981a,b; Tolokonnikov, Ni-
kilburskij, 1982; Modyanov, Zelner, 1983;
Judkins, Storbart, 1988) recorded positive ef-
fects of enzyme preparations of different composition
added into lamb’s feeding rations on fattened lambs
properties.

The aim of this investigation was to determine the
efficiency of polyenzyme preparations added into com-
plete feed mixtures with increased share of oat, barley
and wheat and reduced share of corn with qualitative
meadow hay on slaughtering properties of lambs.

. Experiment scheme

MATERIAL AND METHODS

Biological investigations were carried out with
72 lambs of Wiirtemberg breed type after ablactation at
average age of 70 days. The experimental lambs were
classified into four groups of which two control (I and
III) and two experimental ones (II and IV). Lambs were,
of the equal age, body weight, sex and origin. They were
kept in the same conditions during the experiment.

The investigation was conducted according to the
scheme displayed in Table 1.

Considering the aim of the investigation, forages
used in feed mixtures, their raw material and chemical
composition (analysed according to AOAC, 1960) can
be seen in Table II.

The first (I) and second (II) lamb groups were given
feed mixture of the same composition — feed mixture
1. However, the second group was given feed mixture
with addition of polyenzyme preparation PolizymR.
Third (III) and fourth (IV) group of lambs was given
feed mixture 2, but the fourth group had feed mixture
with added polyenzyme preparation Polizym-BX.

Polyenzyme preparations PolizymR and Polizym-
-BX (Krka, Novo Mesto, Slovenija) represent a stabi-
lized enzyme complex. Composition of polyenzyme
preparations can be seen in Table IIL.

Polyenzyme preparations were in a powdery form.
Due to more uniform mixing and arranging of active
ingredients, a pre-mixture with vitamin-mineral addi-
tion was prepared in advance. Enzyme activity in the
analyzed preparations is maintained for a year at stor-
age in dry and dark place at temperature by 25 °C. The
stability of vitamin-mineral mixture and feed mixture
does not change for at least two months. Activity loss
at pelleting temperatures (80-90 °C) is negligible. Op-
timal pH for enzyme effect from the preparation is from
5 to 6.5. Optimal concentration of enzyme preparations
in feed mixtures was according to the manufacturer’s
recommendation. Polyenzyme preparations activity
was checked after manufacturer’s methodology prior to
their usage.

The lambs were weighed at the beginning of the
experiment, on 20th day and at the end of the experi-
ment (40th day) when consumption and conversion of
feed mixtures and meadow hay were calculated per
groups.

Ten lambs (5 males and 5 females) were chosen
from each group by the method of random sample

Groups Control (I) Experiment (IT) Control (IIT) Experiment (IV)

Type of mixture mixtrure (lf)Dl'«'lgC .rrl\ixture (lf;)l::geel'lzymes ‘r;()i:‘(r\)llrite(;;)mge ::T::r):ll[l’l‘lz e(Zf;)l--:lgeenzymt’.s
Quantity of mixture and meadow hay ad libitum ad libitum ad libitum ad libitum

Number of animals 18 18 18 18

Fattening duration (days) 40 40 40 40

Sex ratio (m : f) 50 : 50 50 : 50 50 : 50 50 : 50
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II. Ingredients and chemical composition of feed mixtures and chemical composition of meadow hay for lamb fattening (%)

* Minimal activity was declared in harmony with declared expiry
date

which were slaughtered at the end of fattening. Warm
carcass weight with viscera, edible viscera weight
(heart, lungs, liver and spleen) were determined after

% \W(’i"ﬁirt

. );u‘))»w*
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Feed mixture | Feed mixture 2
Forages groups groups Mehx:\dow
y
I 11 111 v
Corn 25 25 31 3l
Oat 16 16 16 16
Barley 20 20 - -
Wheat - - 20 20
Wheat bran 5 5 - -
Sunflower meal 19 19 18 18
Soybean meal 12 12 12 12
Limestone 1 0.9 1 0.9
Salt 0.5 0.5 0.5 0.5
VAM (vitamin, antibiotic and mineral ‘mixture) L5 1.5 1.5 1.5
Polizym® - 0.1 - -
Polizym-BX - - - 0.1
Total 100 100 100 100
Water 11.45 11.50 10.35
Crude proteins 18.65 18.98 10.58
Crude fats 3.72 333 3.06
Crude ash 5.67 6.03 7.50
Crude fibre 7.49 6.76 31.29
Calcium 1.72 1.76 1.07
Phosphorus 0.57 0.61 0.33
Oat feeding unit (kg) 1.06 1.08 0.32
111. Composition of polyenzyme preparations (per gram of product)’ performed slaughtering processing of carcasses (within
. — Polizym: 60 min.ules). Weight of cold‘ carcass with viscera was
BX determined after 24 hours of cooling at a temperature
Amylase AU (amylase units) 150.000 8.000 of +4 °C in the ham depth. Meat utilization was calcu-
Glycanase BGU (B glycanase units) 400 800 lated on the basis of body weight_ befqre slaughter%ng
Progease B (protsase: nis) a0 G500 and weight of warm carcasses with viscera. Coo!mg
) loss was calculated on the basis of warm carcass weight
CellulaserFPU, Chilterunts) = - with viscera and weight of cold carcass with viscera.
Glycosidase BGU (B glycosidase units) | 4 Slaughtering quality indicators of lamb carcasses
Xylanase XU (xylanase units) = 20.000 (carcass length, ham length, ham circumference and

ham index was calculated on the basis of ham circum-
ference and its length) were measured after lamb car-
cass processing on slaughtering line according to
Fig. 1.

Of the indicators of lamb carcass slaughtering qual-
ity which were estimated by subjective method, confor-
mation and carcass covering with fat tissue including

I. Measuring scheme of indicators of lamb carcass
slaughtering quality

A - B = ham length (tuber calcanei —
ischii)

C - D = ham circumference (the widest part)
E - G = length of carcass (os pubis — atlas)

E - F = length of carcass (os pubis - first rib)

tuberculum ossis
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kidney fat were analysed. They were evaluated accord-
ing to Zivkovié et al. (1981) using points from 1
to 5 (mark 1 = poor, mark 2 = sufficient, mark 3 =
good, mark 4 = very good and mark 5 = excellent).

Statistical processing was carried out according to
HadZivukovié (1973).

RESULTS AND DISCUSSION

Average lamb body weight and daily gains can be
seen in Table IV. Starting lamb body weights within
and between the groups were fairly equal. Thus, analy-
sis of variance did not show any statistically significant
differences between groups.

Body weights measured on 20th day of the experi-
ment in experimental group II of lambs which received
feed mixture with addition of polyenzyme preparation
Polizym® were statistically significantly (P < 0.05)
higher by 1.96% relative to lambs of control group I.
On the other hand, body weights in lambs of experi-
mental group IV which received feed mixture with ad-
dition of polyenzyme preparation Polizym-BX were
statistically significantly (P < 0.01) higher by 2.64%
than in lambs of control group IIL.

Differences between final body weights were also
statistically significantly (P < 0.05) higher by 1.92% in

IV. Average body weights and daily gains

lambs of experimental group II in relation to lambs of
control group I. Body weights in experimental group
IV were statistically significantly (P < 0.01) higher by
2.80% relative to lambs of control group III.

Gazdarov etal (1979) obtained better results by
0.58% and 6.9% in lambs receiving feed mixtures with
addition of enzyme preparation combination (Amylo-
suptilina and Pectofoetidina) whereas Nechipu-
renko etal. (1981b) had better results by 5.13% and
7.14%.

Lambs of experimental groups II and IV obtained
statistically significantly (P < 0.01) higher daily gains
measured on 20th day of the experiment by 8.18% and
13.25% relative to lambs of control groups I and III.

Differences between daily gains measured on 40th
day were higher by 1.81% in lambs of experimental
group II relative to the lambs of control group I but
they were not statistically significant. Daily gains of
the lambs of experimental group IV were statistically
significantly (P < 0.05) higher by 4.58% relative to the
lamb of control group III.

Average daily gains (measured from 1st to 40th day)
were statistically significantly (P < 0.01) higher by
4.97% and 8.83% in lambs of experimental groups II
and IV receiving feed mixtures with addition of polyen-
zyme preparations PolizymR and Polizym-BX relative
to lambs of groups I and III.

Y Statistical Groups Significance of differences
Indicators
parameters 1 i 1 v 1:11 1 v
it ] x 16.25 16.26 16.06 16.06 ns ns
o s 0.64 0.67 0.49 0.59
Vk 3.94 4.12 3.05 3,67
X 21.40 21.82 20.82 21.37 “ *
Body weight 20th day ) 0.62 0.50 0.56 0.48
(kg) Vk 2.90 2.30 270 225
% 100.00 101.96 100.00 102.64
x 26.62 27.13 25.72 26.44 * **
Final body weight 40th day s 0.64 0.52 0.58 0.70
kg).. ... Vk 2.40 1.92 2.26 2.65
10000 . | 101,92 100.00 102.80
X 257.44 278.55 235.22 266.39 *x *
Daily gdins by 20th day ¥ 8.70 16.37 5.70 18.13
® Vk 338 5.88 242 6.81
% 100.00 108.18 100.00 113.25
x 261.11 265.83 24478 256.00 ns *
Daily gains by 40th day s 7.66 9.27 9.00 18.06
(® Vk 293 3.49 3.68 7.05
% 100.00 101.81 100.00 104.58 .
o x 259.28 272.16 240.00 261.19 o+ o
2“” ::“lg; fg%‘i“ﬁy 5 4.97 8.01 5.70 11.30
) Vk 1.92 2.92 238 4.32
% ‘| 100.00 104.97 100.00 108.83

ns — non significant; * P < 0.05; ** P < 0.01
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Gazdarov et al. (1979) achieved daily gain in-
crease by 5.5% to 13.9%. On the other hand
Nechipurenko et al. (1981b) obtained daily gain
increase from 10.1% to 10.55. Modyanov and
Zelner (1983) recorded daily gain increase by 11.7%
to 14.1% and 13.5% to 15.6% with addition of enzyme
preparations (Amylorisin and Glukavomorin) into
lambs’ rations.

Obtained daily feed consumption and conversion
(feed mixtures and meadow hay) is shown in Table V.
Lambs of experimental group II and IV measured on
20th day of the experiment had better appetite by 3.9
and 7.8% whereas those measured on 40th day of the
experiment had better appetite by 1.2 and 2.4% relative
to lambs of control groups I and IIIL.

Average consumption of feed mixtures measured
from Ist to 40th day was also higher by 2.4% i.e. 4.9%
with lambs of experimental group II and IV receiving
feed mixtures with addition of polyenzyme prepara-
tions (PolizymR and Polizym-BX) in relation to lambs
of control group I and IIL

Judkins and Storbart (1987) achieved similar
results with lambs fed by addition of enzyme prepara-
tion Vitaferm. They determined digestion rate increase
by 9% in lambs of the experimental groups.
Nechipurenko etal (1981a) also obtained similar
results.

Average meadow hay consumption which was
measured from 20th to 40th day increased in lambs of
experimental groups II and IV by 15.4 and 17.9%,
9.1% relative to lambs of control groups I and III.

Average daily meadow hay consumption measured
from Ist to 40th day was higher in lambs of experimen-
tal groups II and IV by 13.8 and 16.7% in reference to
lambs of control groups I and III.

Lower consumption of feed mixtures I and 2 by 3.6
and 3.1%, 0.6% measured on 20th and 40th day was

V. Average daily feed consumption (kg/day) and conversion (kg/kg)

obtained by lambs of experimental groups II and IV
which received feed mixtures with addition of polyen-
zyme preparations (PolizymR and Polizym-BX) rela-
tive to lambs of I and III control group.

Also, better feed mixture conversion measured from
Ist to 40th day by 1.9 and 1.8% was achieved by the
lambs of experimental groups II and IV relative to
lambs of control groups I and III.

Gazdarov etal (1979) recorded better feed con-
version by 0.7% and after Ist and 15th week of the
experiment by 13.55 and 12.01% in the investigations
with lambs after 3rd week of the experiment. Investi-
gations of Modyanov and Zelner (1983) also
showed better feed conversion by 7.1 to 9.8% and 4.1
to 7.9% whereas with Nechipurenko et al
(1981b) it was by 5.9 t0o17.6% depending on the ex-
periment length. ‘

Conversion of meadow hay measured on 20th and
40th experiment day increased by 6.9 and 6.0%, 5.6
and 5.1% relative to the lambs of control groups I and
III with lambs of experimental groups II and IV.

Average obtained conversion of meadow hay mea-
sured from Ist to 40th experiment day was also higher
by 6.1 and 5.6% with lambs of experimental groups II
and IV receiving feed mixtures with addition of polyen-
zyme preparations (PolizymR and Polizym-BX) rela-
tive to lambs of control groups I and III.

Average body weight of lambs before slaughtering,
carcasses weight, meat utilization, cooling loss and
weight of edible viscera can be seen in Table VI
Lambs of experimental group II which received addi-
tion of PolizymR had statistically significant (P < 0.05)
higher body weight before slaughtering, warm carcass
weight with viscera and weight of cold carcass with
viscera relative to lambs of the control group I. Lambs
of experimental group IV which received mixtures with
addition of Polizym-BX had statistically significantly

Groups
Indicators ::\2:;::;::5 ! 1 ] 1Y
4 meadow : meadow ; meadow - meadow
mixture hay mixture hay mixture hay mixture hay
Feed consumption by | ¥ 0.78 0.26 081 0.30 0.77 0.28 0.83 033
20th day % 100.0 100.0 103.9 115.4 100.0 100.0 107.8 117.9
Feed constimpiion X 0.86 0.33 0.87 036 | 085 0.33 0.87 036
from 20th to 40th day | ¢, 100.0 100.0 101.2 109.1 100.0 100.0 102.4 109.1
Féed consumplion ¥ 0.82 0.29 0.84 0.33 0.81 0.30 0.85 035
from Ist to 40th day % 100.0 100.0 102.4 113.8 100.0 100.0 104.9 1167
Feed conversion by ¥ 3.03 1.02 2.92 1.09 322 1.16 3.12 1.23
20th day % 100.0 100.0 96.4 106.9 100.0 100.0 96.9 106.0
eedicanversion Bom. || 28 328 1.25 3.26 132 345 136 3.43 1.43
20th to 40th day % 100.0 100.0 99.4 105.6 100.0 100.0 99.4 105.1
Fesd conversion from | ¥ 3.16 1.14 3.09 121 334 1.26 328 133
Ist to 40th day % 100.0 100.0 98.1 106.1 100.0 100.0 98.2 105.6
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VI. Lamb body weights before slaughtering, carcass weights and meat utilization of the slaughtering

fadicatons Statistical Groups Significance of differences
parameters 1 11 1 v 1:11 1 : TV
Body weight before x 25.92 26.41 25.25 26.06 * ok
slaughtering s 0.49 0.50 0.48 0.57
) Vi 1.89 1.89 1.90 2.19
Weight of warm carcass * 14.30 14.67 13.72 14.37 * "
with viscera s 0.38 0.37 0.39 0.38
&) Vk 2.66 2.52 2.84 2.64
Meat utilization of warm % 55.17 55.55 54.33 55.14 ns *
carcass with viscera 5 1.48 2.13 0.99 1.53
(%) Vk 2.69 3.83 1.82 2.76
Weight of cold carcass x 14.05 14.40 13.46 14.10 * o
with viscera 5 0.28 0.27 0.31 0.27
(ke) Vk 1.99 1.88 230 1.91
n x 1.74 1.83 1.89 1.87 ns ns
e s 0.58 0.48 053 0.72
Vk 33.33 26.23 28.04 38.50
. 1 . x 1.56 1.65 1.50 1.78 ns *
X;;gh( of edible viscera 5 033 0.48 023 031
Vk 21.15 29.09 15.33 17.42

ns - non significant; * P < 0.05; ** P < 0.01

VIL Indicators of slaughtering lamb carcass quality

A Statistical Groups Significance of differences
Indicators
parameters I mn m v 1:11 I : v
Length of carcass (cm):
x 78.50 79.60 75.20 77.60 ns ns
— os pubis — atlas K 295 4.03 5:87 4.53
Vk 3.76 4.06 7.41 5.84
x 63.60 64,30 62.60 65.60 ns ns
— os pubis - first rib s 3.50 4.08 453 471
Vk 5.50 6.35 7.24 7.27
Ham measures (cm):
x 26.60 27.30 26.80 27.40 ns ns
— ham length (tuber calcanei -
tuberculum ossis ischii) s 1.99 1.43 151 1.70
Vk 7.48 5.24 5.63 6.20
& - x 28.70 28.90 28.10 28.20 ns ns
— ham circumference
(the widest part) K 1.90 1.22 1.58 2.18
Vk 6.62 422 5.62 7.73
x 92.68 94.47 95.38 97.74 ns ns
Ham index (%) s 4.87 5.95 5.69 7.51
Vk 5.25 6.30 597 7.68
Carcass estimation (1-5):
X 3.90 4.30 3.90 4.20 ns ns
— conformation s 0.74 0.82 0.74 0.92
Vk 18.97 19.07 18.97 21.90
8 kit x 4.30 4.10 3.90 4.20 ns ns
aracass covered by fat
tissue + kidney fat K 0.82 0.74 0.74 0.63
Vk 19.07 18.05 18.97 15.00

ns — non significant
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(P < 0.01) higher body weight before slaughtering,
warm carcass weight with viscera and weight of cold
carcass with viscera relative to lambs of the control
group IIL

Values of meat utilization of warm carcass with vis-
cera and weight of edible viscera were not statistically
different with lambs of experimental group II and
lambs of control group I whereas the same values with
lambs of experimental group IV were statistically sig-
nificantly (P < 0.05) higher relative to lambs of control
group IIL -

Values of the cooling loss were fairly equal with
experimental and control groups.

Similar results were obtained by Nechipuren-
ko etal. (1981b) when they recorded higher meat yield
with lambs of the experimental groups with addition of
enzyme preparation Pectofoetidin.

Indicators of slaughtering quality of lamb carcasses
can be seen in Table VII. Indicators of slaughtering
quality of lamb carcasses were somewhat more favour-
able for lambs of experimental groups II and IV relative
to lambs of control group I and III. However, they were
not statistically significantly higher.

CONCLUSION

On the basis of polyenzyme preparations PolizymR
and Polizym-BX in mixtures for lamb fattening the fol-
lowing conclusions can be drawn:

Average daily gains were statistically very signifi-
cantly (P < 0.01) higher by 4.97 and 8.83% with ex-
perimental groups IT and IV received addition of
polyenzyme preparations relative to lambs of control
groups I and IIL.

Average consumption of feed mixtures and meadow
hay was increased by 2.4 and 13.8% i.e. 4.9 and 16.7%
whereas average feed conversion was better by 1.9 and
1.8%. Average conversion of meadow hay was in-
creased by 6.1 and 5.6% with lambs of experimental
groups II and IV in relation to lambs of control groups
I and IIL

Body weight before slaughtering, warm carcass
weight with viscera and cold carcass weight with vis-
cera were very significantly (P < 0.01) higher with
lambs of experimental group IV whereas these values
with lambs of experimental group II were statistically
significantly higher (P < 0.05) in reference to the con-
trol groups.

Meat utilization of warm carcass with viscera and
weight of edible viscera were statistically significantly
(P < 0.05) higher with lambs of experimental group IV
whereas these values with lambs of experimental
group II were also higher but not statistically signifi-
cant in relation to the control groups.

Values of cooling loss as well as indicators of slaugh-
tering quality of lamb carcasses were roughly equal
with lambs of experimental and control groups.
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THE EFFECT OF BACILLUS SP. BASED PROBIOTIC
PREPARATIONS IN DIETS WITH DIFFERENT PROTEIN
CONTENTS ON PERFORMANCE AND NITROGEN
METABOLISM IN CHICK BROILERS’

VLIV PROBIOTICKYCH PREPARATU NA BAZI BACILLUS SP.
VE SMESICH S RUZNOU HLADINOU N-LATEK NA UZITKOVOST
A METABOLISMUS DUSIKU U KURECICH BROJLERU

1. Kumprecht, P. Zobac

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The objective of an experiment in vitro was to determine the activity of proteolytic enzymes produced by
Bacillus C.1.P. 5832, an active ingredient of probiotic preparation PACIFLOR, and by Bacillus subtilis CCM 2216, an active
ingredient of probiotic preparation AVIBION. Proteolytic activity of Bacillus C.I1.P. 5832 and Bacillus subtilis CCM 2216
microorganisms was determined in relation to cultivation time in acid, neutral and alkaline media. The highest proteolytic
activity was recorded in medium with pH = 7.0 in both cases. the two time curves being linear from the 72nd hour of
cultivation. Proteases produced by Bacillus C.I1.P. 5832 tolerate alkaline medium better (pH = 8.2) than do the proteolytic
enzymes produced by Bacillus subtilis CCM 2216, and their activity is higher in acid medium (pH = 5.8). The effects of both
preparations used in diets with different protein contents were determined in a trial in vivo, as exerted on broiler performance
with respect to N output in droppings. An extensive comparative feeding trial was conducted on 480 sexed chick broilers of
ROSS hybrid. A metabolic trial included 48 cockerels in total, four individuals per balance cage from the 21st day of age.
Chicks received BR1 feed mixtures (starters) from 1st to 21st days of age. and BR2 feed mixtures from 22nd to 42nd days
of age. The comparative feeding trial was a three-factor one, with replications according to the design f A — probiotic
preparations (3) x { B — diets with different protein contents (2) x f C - sex (2) x (40) for growth, f A 3) x fB (2) x f C
(2) x (4) for feed consumption. The metabolic trial was a two-factor one according to the design f A (3) x f B (2) x (2). The
effect of Bacillus C.1.P. 5832 bacteria (a; +4.47%) on chick weight at 21 days of age was highly significant (P < 0.01) while
the effect of Bacillus subrtilis CCM 2216 bacteria (a; +1.70%) was significant (P < 0.1) if compared with the control (ag).
Chicks receiving BRI feeds with a protein content of 24.31% (a;) had the live weight higher by 14.23% at 21 days ol age
(P < 0.01) than chicks receiving BRI feeds with a protein content of 20.85%. Significantly higher live weight was recorded
at 35 days of life in groups of chicks receiving BR2 feeds with Bacillus sp. based probiotic preparations. Higher live weight
of chicks on average for the groups (a,, a,) was determined at the end of trial (+2.47% and +2.00%. resp.), but the value
was not at a significance level. Highly significantly higher live weight of chicks (P < 0.01) was also determined in the second
period of feeding BR2 feeds with a higher content of proteins (a;). Substantial positive effects of Bacillus sp. bacteria
application on chick weight were observed in chicks receiving BR1 and BR2 feeds with lower contents of proteins (groups
ayb,. a,b). Bacillus sp. based probiotic preparations significantly (P < 0.1) decreased BR1 mash consumption in the
production period from Ist to 2Ist days of chick age. The lower content of proteins in BRI feeds resulted in the highly
significantly higher feed consumption per | kg of weight gain (b, +9.18% against by). There was no statistically significant
difference between the groups of chicks receiving feeds containing Bacillus sp. based preparations and the control. On the
contrary, chicks receiving BR2 feeds with lower contents of proteins (b)) had the significantly (P < 0.05) lower feed
consumption per | kg of weight gain in the production period from 22nd to 42nd days in comparison with the groups of
chicks receiving higher contents of proteins (by). Total feed consumption did not show any statistically significant difference
in any of the parameters under observation. Total feed consumption was found to be lower on average in chicks receiving
diets containing Bacillus sp. based probiotic preparations, mainly in feeds with lower protein contents. Average nitrogen
retention was insignificantly higher in diets containing Bacillus sp. based probiotic preparations (ay, a,) if compared with the
control group (ag). This difference was in the relative range of +5.5%. A slight decrease in average nitrogen retention was
determined in diets with lower protein contents. A substantial increase in nitrogen retention was observed in groups of chicks
receiving a higher content of proteins in BR2 feeds containing Bacillus sp. based probiotic preparations (a,by, a,by). The
lowest average nitrogen retention was determined in the control group (aghy) — higher content of proteins without any probiotic
additives. The groups (agh;, a;b;, a;b,) showed higher nitrogen retention than the control (agby) +3.50-+4.44%, but the
probiotic preparations were not found to influence retention. The groups of chicks receiving Bacillus sp. based probiotic
preparations (a,, a,) had by 5.81-6.31% lower N output per | kg of weight gain. But this difference was just at a significance

* The study was supported by the National Agency for Agricultural Research (Project No. RE 0960996553).
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level. The groups of chicks receiving BR2 feeds with lower protein contents (b;) had by 13.31% lower N output in droppings
in comparison with the groups receiving feeds with higher protein contents (bg). The difference between the groups was
statistically significant at (P < 0.05). The substantially lower N output than in the control (aghy) in droppings of chicks
receiving Bacillus sp. based probiotic preparations was determined in groups (a; by and a,by), in BR2 feeds with higher protein
contents. The effect of Bacillus sp. applied to diets with lower protein contents on this parameter was much higher.

proteolytic activity; Bacillus C.I.P. 5832; Bacillus subtilis CCM 2216; chick broilers; growth; feed consumption; nitrogen
retention, nitrogen output in droppings

ABSTRAKT: Pfedmétem pokusu in vitro bylo stanoveni aktivity proteolytickych enzymi, produkovanych Bacillus C.LP.
5832, které tvofi u¢innou sloZku probiotického preparatu PACIFLOR, a Bacillus subtilis CCM 2216, tvoficiho iéinnou sloZku
probiotického prepardtu AVIBION. Hodnoty proteolytické aktivity mikroorganismi Bacillus C.1.P. 5832 a Bacillus subtilis
CCM 2216 stanovené v zavislosti na dobé kultivace v kyselém, neutrdlnim a alkalickém prostfedi jsou uvedeny v tab. II.
Zavislost proteolytické aktivity Bacillus C.I.P. 5832 na dob& kultivace v prostiedi pti pH 5,8, 7,0 a 8,2 je znizornéna na
obr. 1. Stejna zavislost pro Bacillus subtilis CCM 2216 je patrna z obr. 2. Nejvyssi proteolytickd aktivita byla v obou
piipadech naméfena v prostfedi o pH = 7, obé Casové zavislosti maji od 72. hodiny kultivace linedrni charakter. Proteazy
tvofené Bacillus C.I.P. 5832 1épe toleruji alkalické prostfedi (pH = 8,2) ve srovnéni s proteolytickymi enzymy tvoienymi
Bacillus subtilis CCM 2216, které jsou aktivnéj§i v slab& kyselém prostiedi (pH = 5,8). V pokusu in vivo byl stanoven t&inek
obou preparatii aplikovanych do krmnych smési s riiznou hladinou N-litek na uZitkovost brojlerii s ohledem na mnoZstvi
dusiku vyludovaného v exkrementech. Byl uspofddan rozsdhly krmny srovnavaci a bilanéni pokus se 480 sexovanymi
kufecimi brojlery hybrida ROSS. V bilan¢nim pokusu bylo umisténo celkem 48 kohoutkii od 21. dne v&ku po 4 kusech v jedné
bilanéni kleci. Od 1. do 21. dne véku pfijimala kufata smési BR1 a od 22. do 42. dne véku smési BR2. Krmny srovnavaci
pokus byl uspofadan jako tfifaktorialni s opakovanim podle vzorce f A — probiotické preparaty (3) x f B — smési s rozdilnou
hladinou N-latek (2) x f C — pohlavi (2) x (40) pro rast, f A (3) x f B (2) x f C (2) x (4) pro spotfebu smési. Bilan&ni pokus
byl veden Jako dvoufaktorialni podle vzorce f A (3) x f B (2) x (2). Hmotnost kufat (tab. IIT) v 21. dni véku byla vysoce
prikazné (P < 0,01) pozitivn& ovlivnéna pouZitim bakterii Bacillus C.LP. 5832 (a, +4,47 %) a prikazné (P < 0,1) pouZitim
bakterii Bacillus subtilis CCM 2216 (a, +1,70 %) oproti kontrole (ay). Kufata krmena smésmi BR1 s hladinou 24,31 %
N-latek (ay) méla v 21. dni véku o 14,23 % vy38i hmotnost (P < 0,01) neZ kufata krmena smésmi BR1 s 20,85 % N-litek.
Priikazn& vy$§i hmotnost (P < 0,1) byla zaznamenana i v 35. dni véku u skupin kufat krmenych sm&mi BR2 s preparaty na
bazi Bacillus sp. Pramérné vy3$3i hmotnost kufat skupin a;, a, byla zji§t€na i na konci pokusu (+2,47 %, resp. +2,00 %),
aviak zde nebyla jiZ zji§téna statistickd priikaznost. Vysoce priikazné vy3$§i hmotnost kufat (P < 0,01) byla zji§téna i ve druhém
obdobi vykrmu smésmi BR2 s vy33i hladinou N-latek (aj). Rozdil mezi skupinami a; a a; byl v3ak na konci pokusu niZ3i
neZ v pripad& vykrmu smésmi BR1, a to 0 7,62 %. Vyrazné&jsi pozitivni efekt aplikace bakterii Bacillus sp. na hmotnost kufat
byl zji§t€n u kufat krmenych sm&mi BR1 a BR2 s niZ§i hladinou N-ldtek (tab. IV, skupiny a,b;, a,b,). Probiotické preparaty
na bazi Bacillus sp. prikazné (P < 0,1) sniZily spotfebu smé&si BR1 v 1.-21. dni v&ku kufat (tab. V). NiZs§i hladina N-litek
ve smésich BR1 méla za nésledek vysoce priikazné (P < 0,01) vy33i spotfebu smési na 1 kg pfirtstku (b, +9,18 % oproti by).
V obdobi vykrmu smésmi BR2 nebyl zji$tén statisticky vyznamny rozdil mezi skupinami krmenymi smésmi s preparity na
bazi Bacillus sp. a kontrolou (ap = a; = a,). Naopak kufata krmend sm&€smi BR2 s niZ3i hladinou N-létek (b;) m&la ve 22.42.
dni vé&ku prikazné (P < 0,05) niZ§i spotfebu smési na 1 kg pfirlistku oproti skupindm kuiat krmenych smési s vy33i hladinou
N-litek (by). Celkova spotieba smési nevykazovala statisticky vyznamny rozdil v Zddném ze sledovanych ukazateli. Primérné
niZ§i celkovou spotiebu smési méla kufata krmend smésmi, do kterych byly aplikovany probiotické prepardty na bazi Bacillus
sp., zejména ve smésich s niZ3i hladinou N-ldtek (tab. VI). Primérnd retence N-latek (tab. VII) byla u smési s probiotickymi
preparaty na bazi Bacillus sp. nepriikazn€ vy33i (a,, a,) oproti skupin€ a; (rozdil +5,5 %). U smé&si s niZ8i hladinou N-litek
byl zaznamendn nepatrny pokles primérné retence. Vyrazné zvy3eni retence N-litek bylo zaznamendno u skupin a, b, a aybg
(tab. VIII). Nejniz8i primérnd retence N-litek byla v3ak zjit€na u kontrolni skupiny (agby) — vy38i hladina N-litek bez
probiotickych aditiv. U skupin agb;, a;b;, a,b, byla zaznamendna vy33i retence N-litek oproti kontrole aghy (+3,50 aZ
+4,44 %), aviak nebylo zde zji§téno ovlivnéni retence probiotickymi preparaty. U skupin kufat, jimZ byly aplikoviny pro-
biotické preparaty na bézi Bacillus sp. (a,, a,), byl zaznamenéan o 5,81-6,31 % niZ3i podil vylouceného N na | kg pfiristku
(tab. IX). Tento rozdil se viak pohyboval pouze na hranici statistické pritkaznosti. Skupiny kufat, jimZ byly poddvéiny smési
s niz§i hladinou N-latek (b;), mély v exkrementech o 13,31 % niZ3i podil N oproti skupinim s vy33i hladinou N-litek ve
smésich (bg). Rozdil mezi skupinami byl statisticky vyznamny (P < 0,05). Vyrazn& niZ8i podil dusiku vylou¢eného v exkre-
mentech kufat byl zjistén u skupin a;by a ajby. Bacillus sp. aplikovany do smési s niZ$i hladinou N-ltek tento ukazatel
ovlivnil mnohem vyrazngji (tab. X). NiZ§i mnoZstvi dusiku vylouceného v trusu kufat krmenych smésmi s probiotickymi
preparaty na bazi Bacillus sp. naznaluje, Ze i pouZitim vhodnych biologickych preparatii v krmnych smésich lze pfispét ke
sniZeni zdt€Ze Zivotniho prostfedi dusikatymi ldtkami.

proteolyticka aktivita; Bacillus C.I.P. 5832; Bacillus subtilis CCM 2216; kufeci brojlefi; rist; spotfeba smési; retence dusiku;
vyluéovéni dusiku exkrementy
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INTRODUCTION

Reduction in N amounts getting to the soil via ani-
mal excrements is one of the requirements for environ-
ment protection improvement. This is the reason why
research is aimed at ways of avoiding a decrease in
animal performance, and at ensuring better utilization
of proteinaceous components ingested. Besides studies
of the effect of so called Ideal Protein it is possible to
use existing probiotics which contain stabilized bacte-
rial strains of the genus Bacillus as active ingredients
that produce proteolytic enzymes at the spot of their
action, i.e. in digestive tracts of animals.

Paciflor (PRODETA VANNES, FRANCE) is an im-
portant probiotic preparation containing spores of
a specified strain Bacillus as an active ingredient; the
strain is kept in the Collection of Pasteur’s Institute
(C.LLP.) under No. 5832. It belongs to the species Ba-
cillus cereus (Michard, Levesque, 1989). This
probiotic is an antidiarrheal agent and is applied in
human medicine. The preparation was studied with re-
spect to its use as a biological growth stimulator, and
most studies confirmed this effect: Nguyen et al.
(1988a, b), Nguyen (1990), Roberton (1991,
1992), Kumprecht, Zobac (1996), etc.

Preventive antidiarrheal probiotic containing Bacil-
lus subtilis CCM 2216 is manufactured in the Czech
Republic; it is an active ingredient of probiotic prepara-
tions Avibion and Selbion (manufactured by BIOVETA,
s.r.0., Ivanovice in Hand). Krupkova and Harnach
(1987, 1990) published the results describing applications
of these preparations in animal nutrition.

The objective of an experiment in vitro was to de-
termine the activity of proteolytic enzymes produced
by Bacillus C.1.P. 5832, which is an active ingredient
of the probiotic preparation PACIFLOR, and by Bacil-
lus subtilis CCM 2216, which is an active ingredient of
the probiotic preparation AVIBION. The effects of
both preparations used in feeds with different protein
contents were determined in a trial in vivo, as exerted
on broiler performance with respect to N output in
droppings.

MATERIAL AND METHODS

These probiotic preparations were used in both trials:
a) PACIFLOR - manufactured by PRODETA Vannes,
France
b) AVIBION - mfd by BIOVETA, Ivanovice in Hana, CR.
Proteolytic activity of both microorganisms was de-
termined in an experiment in vitro in relation to culti-
vation time. Microorganisms were cultivated under
constant conditions: temperature 37 °C, cultivation
time 24-192 hours, pH - 5.8; 7.0; 8.2.
Formulation of culture media:
pH = 5.8 — 1.25 g lactose, 2 g sucrose, 1.25 g glucose,
5 g casein, 23.4 g NaH,PO,, 3 ml 20% NaOH, filled
up with distilled H,O to 500ml volume
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pH = 7.0 — 1.25 g lactose, 2 g sucrose, 1.25 g glucose,
5 g casein, 6.8 g NaH,PO,, 3 ml 20% NaOH, filled up
with distilled H,O to 500ml volume
pH = 8.2 — 1.25 g lactose, 2 g sucrose, 1.25 g glucose,
5 g casein, 6.8 g NaH,POy, 4 ml 20% NaOH, filled up
with distilled H,O to 500ml volume

Casein was the only source of proteins in all culture
media. The media were sterilized in an autoclave for
20 minutes at 110 °C. Bacillus C.I.P. 5832 obtained
from Paciflor preparation was inoculated to sterilized
medium pre-heated to 37 °C. Agar-inoculated Bacillus
subtilis CCM 2216 (supplied by Bioveta Co.) was re-
-inoculated to liquid medium under the same condi-
tions. Samples were taken from both groups in 24-hour
intervals in the period of 24-192 hours to determine
proteolytic activity. Proteolytic activity (casein units/g)
was determined by biuret reaction (Slavik, Sme-
tana, 1952). Determination was performed in a cul-
ture medium in which casein at a concentration com-
plying with the methodology was used as the only
source of proteins. Casein splitting with proteolytic en-
zymes and the reaction of its products soluble in
trichloroacetic acid with biuret reagent under blue-vio-
let coloration underlie the principle of the method.

To achieve the goal set up in a trial in vivo, exten-
sive comparative feeding and metabolic trials were
conducted on sexed chick broilers of ROSS hybrid sup-
plied by Lihné kufat Mach Co. (Mach Chick Hatcheries
Co.), Litomysl, CR. A feeding trial involved 480 straight-
-run chicks in total (240 cockerels and 240 pullets),
kept in cages with ten birds each, males and females
separately, in an experimental house of Research Insti-
tute of Animal Nutrition at Pohofelice. A metabolic
trial was conducted on 48 cockerels from the 21st day
of age, housed in balance cages with four birds each.
Chicks received BR1 feeds from l1st to 21st days of
age, and BR2 feeds from 22nd to 42nd days of age.
Tab. I shows the formulation and nutrient contents of
basic feeds BRI and BR2. Comparative feeding trial
had a three-factor design with replications according to
the design f A (3) x f B (2) x f C (2) x (40) for growth,
fA@B)xfB(2)xfC(2)x (4) for feed consumption.
The metabolic trial was a two-factor one according to
the design f A (3) x f B (2) x (2).

Factor design was as follows:
f A — probiotic preparations
ap — feeds without Bacillus sp.
a; — feeds with Bacillus C.I.P. 5832 (10 g Pacif-
lor/100 kg feed, 1 g Paciflor — 1 x 10'°
B. C.IP. 5832
a, — feeds with Bacillus subtilis CCM 2216 (100
g Avibion/100 kg mixture, 1 g Avibion —
1 x 10° B. subt.)
f B — feeds with different contents of proteins
by — 24.31% protein — BRI
— 20.85% protein — BR2
by - 20.16% protein — BR1
— 18.22% protein — BR2
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1. Formulation and nutrient contents in feeds BR1 and BR2

Feed mixtures
Ingredient by by
BRI BR2 BR1 BR2
per cent

Fish meal 5 1 1 1
Meat-bone meal 3 2 1 1
Yeasts 1 1 | 1
Soybean meal 25 25 25 19
Corn 40 40 46 47
Wheat 21 26 21 26
DBiovitan BR1 1% . 1 - 1 L
2)Biovitan BR2 Super - 1 - 1
IMeineral feeding suppl 2 SP 4 Ya 4 4 4
Total 100 100 100 100
Dry matter 89.34 89.21 89.15 89.18
Protéins 2431 20.85 20.16 18.22
Fat 275 2.52 2.55 2.60
Fibre 3.19 335 3.25 3.08
Ash 7.40 6.74 6.69 6.46
Nitrogen free extract 51.69 55.75 56.50 58.82
Metabolizable energy in Ml/kg 11.60 11.62 11.74 11.94

R4 | kg of biofactor supplement BR1 contains: vitamin A 1 000 000 I.U., vitamin D3 200 000 I.U., vitamin K3 200 mg, vitamin E 1 500 mg,
vitamin B, 200 mg, vitamin B; 400 mg, vitamin B; 400 mg, vitamin B, 2 mg, niacin 3 500 mg, folic acid 50 mg, calcium pantothenate 1
000 mg, cholinechloride 25 000 mg, methionine 50 000 mg, anhydrous sodium sulphate 150 000 mg, halofungion 300mg, Neox 20 000 mg,
feeding meal ad | kg

2 kg of biofactor supplement BR2 contains: vitamin A 800 000 L.U., vitamin D5 80 000 L.U., vitamin K; 200 mg, vitamin E 1 500 mg,
vitamin B, 280 mg, vitamin B, 2 mg, methionine 50 000 mg, anhydrous sodium sulphate 150 000 mg, Monensin 10 000 mg, Neox 20 000
mg, feeding meal ad 1 kg

R kg of mineral feeding supplement MKP 2 SP' contains: mineral supplement MD Il - 10%, feeding calcite 29%, dicalcium phosphate
39%, wheat meal 17%, feeding salt 5%

I kg of mineral supplement MD II contains: ferrosulphate 140 000 mg, copper sulphate 14 000 mg, zinc oxide 25 000 mg, manganese oxide
29 500 mg, potassium iodide 150 mg, cobalt sulphate 150 mg, Magnovit (70% MgO) 379 000 mg, sodium selenate 100 mg, Siloxid 5 500

mg, feeding wheat meal ad | kg

f C - sex microorganisms determined in relation to cultivation
¢o — cockerels time in acid, neutral and alkaline media. Fig. 1 shows
¢y — pullets the curve of proteolytic activity of Bacillus C.1.P. 5832

Chick weight in g was determined by weighing at 1,
21, 35 and 42 days of life as a part of the comparative
feeding trial. Feed consumption in kg per 1 kg weight
gain was recorded continually. Metabolic experiment
was aimed at N retention from 22nd to 42nd days of
life as well as at N output in droppings. Chemical
analyses of feeds and droppings were performed pursu-
ant to methodology established by the standard CSN
46 7007 (1973). Temperatures and relative atmospheric
humidity in an experimental hall were adjusted in keep-
ing with the standard for chick broiler fattening, illu-
mination was continuous, water and feed intake ad li-
bitum. Data were processed by multifactorial analysis
of variance (Snedecor, Cochran, 1969).

RESULTS

Tab. II shows the values of proteolytic activity of
Bacillus C.I.P. 5832 and Bacillus subtilis CCM 2216
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as related to cultivation time in media with pH values
5.8, 7.0 and 8.2, the same relationship for Bacillus sub-
tilis CCM 2216 is plotted in Fig. 2. The highest pro-
teolytic activity was recorded in medium with pH = 7.0
in both cases, the two time dependences have a linear
course from the 72nd hour of cultivation. Proteases
produced by Bacillus C.1.P. 5832 tolerate alkaline me-
dium (pH = 8.2) better than proteolytic enzymes pro-
duced by Bacillus subtilis CCM 2216, which show
higher activity in slightly acid medium (pH = 5.8).

The effect of these preparations was examined in
feeds for chick broilers with different protein contents
in the following trials in vivo.

Tab. III shows the effect of Bacillus sp. based pro-
biotic preparations and the effect of feeds with different
protein contents on chick weight, Tab. IV shows the
interaction of the effect of Bacillus sp. based probiotic
preparations applied to feeds with different protein con-
tents.
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I1. Determination of proteolytic activity of Bacillus C.1.P. 5832 and Bacillus subtilis CCM 2216 microorganisms in relation to cultivation

time in acid, neutral and alkaline media

Bacillus C.1.P. 5832 Bacillus subtilis CCM 2216

Hours protease activity (cas.u./g) protease activity (cas.u./g)
pH 5.8 7.0 pH 5.8 7.0 8.2
24 0.10 0.15 0.19 0.10 0.18 0.09
48 0.11 0.21 0.30 0.17 0.23 0.17
72 0.31 0.82 0.67 0.64 0.90 0.70
96 0.34 1.05 0.78 1.32 1.36 0.94
120 0.42 1.20 0.92 1.55 1.80 1.20
144 0.50 1.38 1.07 1.75 2.20 1.45
168 0.58 1.52 1.18 1.93 258 1.66
192 0.79 1.63 1.29 2.04 2.70 191

1. Proteolytic activity of Bacillus C.I.P. 5832

x-axis — hours, y-axis — casein units/g

Chick weight at 21 days of age was highly signifi-
cantly (P < 0.01) positively influenced by the use of
Bacillus C.1.P. 5832 bacteria (a; +4.47%) and signifi-
cantly (P < 0.1) influenced by the application of Bacil-
lus subtilis bacteria (ay +1.70%) in comparison with the
control (ag). Chicks receiving BR1 feeds with a protein
content of 24.31% (ay) had the live weight higher by
14.23% at 21 days of age (P < 0.01) than the chicks
receiving BR1 feeds with a crude protein content of
20.85%. Significantly higher live weight (P < 0.1) was
recorded at 35 days of age in the groups of chicks
receiving BR2 feeds with Bacillus sp. based probiotic
preparations. Higher live weight of chick groups on
average (a|, a,) was determined at the end of the trial
(+2.47% and 2.00%, resp.), but the difference was not
statistically different. Highly significantly higher chick
weight (P < 0.01) was determined in the second period
of feeding BR2 feeds with increased contents of pro-
teins (ap). The difference between the groups a; and a,
was however lower, by 7.62%, at the end of the trial
than in the case of BRI feeds.

CZECH J. ANIM. SCI, 43, 1998: 327-335

2. Proteolytic activity of Bacillus subtilis CCM 2216

x-axis — hours, y-axis - casein units/g

Higher positive effects of Bacillus sp. bacteria on
chick weight were determined in chicks receiving feeds
BRI and BR2 with lower contents of proteins (Tab. IV,
groups a;by, asb)).

Bacillus sp. based probiotic preparations signifi-
cantly (P < 0.1) decreased the consumption of BRI
feeds in the feeding period from Ist to 21st days of
chick age (Tab. V). A lower protein content in BR1
feeds resulted in significantly higher (P < 0.01) feed
consumption per 1 kg of weight gain (b, +9.18%
against bg). No statistically significant difference be-
tween the groups receiving diets with Bacillus sp.
based preparations and the control (ay = a; = a,) was
determined in the period of feeding BR2 feeds. On the
other hand, chicks receiving BR2 feeds with lower pro-
tein contents (b;) had significantly (P < 0.05) lower
feed consumption per | kg weight gain in the feeding
period from 22nd to 42 days in comparison with the
groups of chicks receiving diets with higher protein
contents (by). None of the studied parameters of total
feed consumption showed any statistically significant
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11I. The effect of Bacillus sp. based preparations and feeds with different protein contents on chick weight

: Probiotic preparation (A) Proteins (B) Sex (C)

Parameter Unit
4 a ) by b, S c

Chick number number 160 160 160 240 240 240 240
Weight on day | g 52 52 53 53 52 53 52
Weighton day 21 | g 646™! 675° 657182 7100 609° 686" 6338
S.D. g +97 +96 +87 +81 +77 +95 + 84
Index % 100.00 104.49 101.70 100.00 85.77 100.00 9227
Weighton day 35 | g 1471 1515° 1 493" 15724 14158 1 566" 1421°
S.D. g +195 +188 + 194 +171 +179 +193 +161
Index % 100.00 102.99 101.50 100.00 90.01 100.00 90.74
Weight on day 42 | ¢ 1941 1 989 1 980 2 048% 1 8928 2 077% 1 863%
S.D. g +262 +242 +232 +227 +236 + 245 +190
Index % 100.00 102.47 102.00 100.00 92.38 100.00 89.70

Legend for Tabs. I1I-X:
a, - feeds without Bacillus sp.
a; - feeds with Bacillus C.L.P. 5832
a, - feeds with Bacillus subtilis CCM 2216
by - 24.31% proteins — BR1
— 20.85% proteins — BR2
b, —20.16% proteins — BR1
- 18.22% proteins — BR2
¢y - cockerels
¢, - pullets

Capital letters designate the values highly significantly different at P < 0.01

Digits designate the values significantly different at P < 0.1

IV. Interactions of the effect of Bacillus sp. based probiotic preparations used in diets with different protein contents on chick weight

St Unit A x B interactions

agby ajby by b, ajb, ab;
Chick number number 80 80 80 80 80 80
Weight on day | g 53 52 53 52 53 53
Weight on day 21 g 700 722 706 591 628 609
Index 1 % 100.00 103.14 100.86 84.43 89.71 87.00
Index I1 % 100.00 103.14 100.86 100.00 106.26 103.05
Weight on day 32 g 1 562 1579 1573 1 380 1451 1412
Index 1 % 100.00 101.09 100.70 88.35 92.89 90.40
Index 11 % 100.00 101.09 100.70 100.00 105.14 102.32
Weight on day 42 g 2039 2051 2055 1 842 1 926 1 906
Index I % 100.00 100.59 100.78 90.34 94.46 93.48
Index 11 P 100.00 100.59 100.78 100.00 104.56 103.47

difference. Total feed consumption was on average
lower in chicks receiving feeds with Bacillus sp. based
probiotic preparations, mainly if applied to feeds with
lower protein contents (Tab. VI).

Tab. VII shows nitrogen retention in relation to pro-
biotic preparations containing Bacillus sp. and in rela-
tion to protein content in BR2 feeds; Tab. VIII docu-
ments nitrogen retention in diets with different protein
contents in which Bacillus sp. based probiotic prepara-
tions were used (A x B interaction). Average nitrogen
retention in feeds with Bacillus sp. based probiotic
preparations was insignificantly higher (a|, a,) than in
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the control group (ag). This difference was within
a relative range +5.5%. A slight decrease in average
retention was recorded in diets with lower protein con-
tents. It is evident from Tab. VIII that a substantial
increase in nitrogen retention was observed in the
groups of chicks receiving higher protein contents in
BR2 feeds containing Bacillus sp. based probiotic
preparations (a by, aybg). The lowest average nitrogen
retention was determined in control group (agb) higher
protein content without probiotic additives. The groups
(agb;, a;by, ajb,) showed higher nitrogen retention
than the control (agby) +3.50 to +4.4%, but retention

CZECH J. ANIM. SCIL., 43, 1998: 327-335



V. The effect of Bacillus sp. based probiotic preparations and different dietary protein

on feed in kg per | kg of weight

L

gain

o B Uik Probiotic preparation (A) Proteins (B) Sex (C)
% a L) by by o 1

Group number number 16 16 16 24 24 24 24
BRI feed consumption
Days 1-21 kg 1.651" 1.607% 1.628"2 1.557% 1.700® 1.623 1.634
S.D. kg +0.111 +0.077 +0.084 +0.033 +0.074 +0.116 +0.061
Index %o 100.00 97.33 98.61 100.00 109.18 100.00 100.68
BR2 feed consumption .
Days 22-35 kg 2173 2.189 2.163 2.204" 2.146" 2.173 2.176
S.D. kg +0.131 2 0.076 +0.076 +0.092 + 0.094 +0.116 +0.074
Index % 100.00 100.74 99.54 100.00 97.37 100.00 100.14
BR2 feed consumption
Days 22-42 kg 2.316 2.307 2.306 2.360" 2.258" 2.303 2316
S.D. kg +0.133 +0.096 + 0.086 +0.102 +0.081 +0.117 +0.093
Index %o 100.00 99.61 99.57 100.00 95.68 100.00 100.56
Total feed consumption
Days 1-35 kg 1.953 1.936 1.944 1.924 1.965 1.940 1.948
S.D. kg +0.085 + 0.049 +0.049 +0.055 + 0.064 +0.074 + 0.050
Index %o 100.00 99.13 99.54 100.00 102.13 100.00 100.41
Total feed consumption
Days 1-42 | kg 2.104 2.076 2.097 2.097 2.088 2.088 2.097
S.D. kg + 0.085 + 0.062 +0.048 +0.074 +0.059 +0.075 + 0.058
Index %o 100.00 98.67 99.67 100.00 99.58 100.00 100.43

Capital letters designate the values highly significantly different at P < 0.01

Small letters designate the values significantly different at P < 0.05

Digits designate the values significantly different at P < 0.1

was not found to be influenced by probiotic prepara- DISCUSSION

tions. Tab. IX shows the effect of Bacillus sp. based
probiotic preparations and different protein contents in
BR2 feeds on N output in droppings per 1 kg of weight
gain. The groups of chicks receiving Bacillus sp. based
probiotic preparations (a;, a,) had N output per 1 kg of
weight gain lower by 5.81-6.31%. This difference was
at the level of statistical significance.

The groups of chicks receiving lower protein con-
tents in BR2 feeds (b;) showed N output in droppings
by 13.31% lower than the groups with higher protein
contents in diets (by). The difference between the
groups was statistically significant at P < 0.05.

The effect of Bacillus sp. based probiotic prepara-
tions on N output in droppings is documented mainly
in Tab. X showing the values of N output for chicks
receiving diets with higher and lower protein contents,
and with Bacillus sp. based probiotic preparations (A x
B interactions).

Substantially lower N output in droppings of chicks
receiving Bacillus sp. probiotic preparations than in the
control (agby) was determined in the groups (a;by and
aybg) on diets with higher protein contents. The effect
of Bacillus sp. applied to diets with lower protein con-
tents as exerted on this parameter was much higher.
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As indicated by the experimental results, protein
contents in BR1 feeds (starters) as well as in BR2 feeds
for broiler production have dominant effects on growth
rate and feed consumption per 1 kg of weight gain and
on total utilization of N uptake. In the first stage of
feeding, the effect of protein content 23-24% in BRI
feeds on chick growth is positive, and is important with
respect to the good nutrition condition of chicks in the
following period. Protein content in BR2 feeds should
be below 20% at a medium energy level in the period
from 21st day of age. The parameters of chick weight
and feed consumption were better in the feeding period
from 21st to 42nd day, when BR2 feeds with protein
content 18.22% and 11.94 MJ/kg were used than in the
case of BR2 feeds with protein content 20.85% and
11.62 MJ/kg. Nitrogen retention was significantly in-
fluenced by protein content in BR2 feeds, the effect of
the latter parameter on N output in chick droppings was
highly significant. These results are generally well-
-known. But the objective of the trial was to find other
ways of improving utilization of proteins ingested in
feed, and of reducing N output in chick droppings. Pro-
biotic preparations, with their increasing number every
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VL. Interactions of the effect of Bacillus sp. based probiotic preparations used in diets with different protein on feed ¢ ption
in kg per | kg of weight gain
Paramioics Unit A x B interactions
by a,by by by ajb, ab;
Group number number 8 8 8 8 8 8
BRI feed consumption
Days 1-21 kg 1.573 1.541 1.557 1.730 1.673 1.698
Index I Yo 100.00 97.97 98.98 109.98 106.36 107.95
Index 1T To 100.00 97.97 98.98 100.00 96.71 98.15
BR2 feed consumption
Days 22-35 kg 2.190 2.236 2.185 2.156 2.141 2.140
Index I % 100.00 102.10 99.77 98.45 97.76 97.72
Index 11 % 100.00 102.10 99.77 100.00 99.30 99.26
BR2 feed consumption
Days 22-42 kg 2.367 2.355 2.358 2.264 2.259 2253
Index 1 % 100.00 99.49 99.62 95.65 95.44 95.18
Index II % 100.00 99.49 99.62 100.00 99.78 99.51
Total feed consumption
Days 1-35 kg 1.921 1.924 1.926 1.983 1.949 1.961
Index 1 % 100.00 100.16 100.26 103.23 101.46 102.08
Index II % 100.00 100.16 100.26 100.00 98.29 98.89
Total feed consumption
Days 1-42 kg 2.106 2.076 2.108 2.103 2.076 2.086
Index I %o 100.00 98.58 100.09 99.86 98.58 99.05
Index 1T Jo 100.00 98.58 100.09 100.00 98.72 99.19
VIL. The effect of Bacillus sp. based probiotic preparations and different dietary protein contents on nitrogen retention
it Unit Probiotics Proteins
) | L] by b,
Number of determinations number 12 12 12 - 18 18
N retention Yo 44.54 47.02 47.01 46.96 45.42
S.D. % +3.36 +5.67 +3.87 +4.89 +3.94
Index Go 100.00 105.56 105.55 100.00 96.72

VIIL. Interactions of the effect of Bacillus sp. based probiotic preparations used in diets with different protein contents on nitrogen retention

A A x B interactions
Parameter Unit
by a;by by b, a;b, b,
Number of determinations number 6 6 6 6 6
N retention %o 43.73 48.79 48.35 45.35 45.26 45.67
Index I %o 100.00 111.57 110.56 103.70 103.50 104.44
Index II % 100.00 111.57 110.56 100.00 99.80 100.71

year, are mostly used as a preventive agent against in-
testinal diseases. Most of these preparations stimulate
growth and improve feed conversion. Bacillus sp.
based preparations used in our trial contributed to
higher chick weight and moderately lower feed con-
sumption per unit of weight gain, which is in agreement
with our previous results (Kumprecht, Zobac,
1996), and with results reported by Nguyen et al.
(1988a, b) and Nguyen (1990).
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Proteolytic activity of the ’bacterial strains under
study was demonstrated in relation to pH value and
application time by trials in vitro (Figs. 1 and 2). The
highest values in units of activity were recorded at pH
7 in both strains, the lowest values at pH 5.8 in Bacillus
C.ILP. 5832 and at pH 8.2 in Bacillus subtilis CCM
2216. It is possible to state that both strains can pro-
duce proteases in the digestive tract medium from duo-
denum to large intestine.
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IX. The effect of Bacillus sp. based probiotic preparations and different dietary protein contents on N output in droppings per | kg of weight

gain in broilers

, Probiotic preparations (A) Proteins (B)
Parameter Unit
a a a by b,
Number of determinations number 12 12 12 18 18
N output per | kg of weight gain g 36.975 34.642 34.825 38.011" 32.950"
S.D. g +5.307 + 6.049 +6.276 +6.973 £:2:752
Index % 100.00 93.69 94.19 100.00 86.69

Small letters designate the values significantly different at P < 0.05

X. Interactions of the effect of Bacillus sp. based probiotic preparations used in diets with different protein contents on N output in chick

droppings per | kg of weight gain

x A x B interactions
Parameter Unit ,
ayby a;by by agb, a;b, a5b,
Ni b .Of determi b 6 6 6 6 6
;‘ni‘;““’“‘ peclckgobweight: | 5. 40.400 36.633 37.000 33.550 32,650 32,650
Index I % 100.00 90.68 91.58 83.04 80.82 80.82
Index II Yo 100.00 90.68 91.58 100.00 97.32 97.32

Comparison of data obtained both in vitro and in
vivo after applications of Bacillus C.I.P. 5832 as well
as Bacillus subtilis CCM 2216 bacteria to diets shows
a striking agreement of data on higher nitrogen reten-
tion as well as on N output in droppings of chicks from
experimental groups.

Lower N output in droppings of chicks receiving
diets with Bacillus sp. probiotic preparations indicated
that the use of appropriate biological preparations in
diets can contribute to a decrease in the environmental
nitrogen load.
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Nazev price (titul) nema presdhnout 85 hozi. Jsou vylou-
Ceny podtitulky ¢lankua.

Kritky souhrn (Abstrakt) je informa¢nim vybérem obsa-
hu a zdvéru &lanku, nikoliv viak jeho pouhym popisem. Musi
vyjadfit viechno podstatné, co je obsaZeno ve védecké prici,
a ma obsahovat zikladni Ciselné daje vCetné statistickych
hodnot. Musi obsahovat kli¢ovi slova. Nemi pfekrocit rozsah
170 slov. Je tfeba, aby byl napsan celymi vétami, nikoliv hes-
lovité. Je uvefejiiovin a mél by byt dodan ve stejném jazyce
jako védecka price.

Roziifeny souhrn (Abstract) je uvefejiiovan v angliting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentoviny vysledky price a uvedeny odkazy na tabulky a ob-
razky, popf. na nejdaleZitéjsi literarni citace. Je vhodné jej
(v&etn€ ndzvu prace a klitovych slov) dodat v angli¢ting, popi.
v Cedtiné ¢i slovendting jako podklad pro pieklad do anglictiny.

Uvod mié obsahovat hlavni divody, pro¢ byla price realizovina
a velmi stru¢nou formou mé byt popsan stav studované otazky.

Literarni prehled ma byt kritky, je tfeba uvadét pouze
citace majici Gzky vztah k problému.

Metoda se popisuje pouze tehdy, je-li pivodni, jinak posta-
Cuje citovat autora metody a uvadét jen pfipadné odchylky. Ve
stejné kapitole se popisuje také pokusny materidl.

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot dédva prednost grafium pfed tabulkami. V tabulkach je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
Cast by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické nilezy.

Diskuse obsahuje zhodnoceni price, diskutuje se o moz-
nych nedostatcich a prace se konfrontuje s vysledky dfive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované praci bliZzsi vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat statni normé& CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autori. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydani. Do se-
znamu se zafadi jen prdce citované v textu. Na préice v sezna-
mu literatury musi byt odkaz v textu.

Na zvlastnim list¢ uvadi autor plné jméno (i spoluautori),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovidté s PSC, ¢islo telefonu a faxu, popf. e-mail.
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