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GENETIC POLYMORPHISM OF KAPPA-CASEIN LOCUS
IN CZECH PIED AND BLACK PIED CATTLE

GENETICKY POLYMORFISMUS KAPPA-KASEINOVEHO LOKUSU
U CESKEHO STRAKATEHO A CERNOSTRAKATEHO SKOTU

J. Citek, V. Rehout, F. Haji¢, K. Kosvanec, M. Soch

University od South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: Genetic variants of k-casein were studied using PCR/RFLP methods in Czech Pied and Black Pied cattle. In
Czech Pied cattle, there was a frequency of allele A of 0.514, allele B 0.414, allele E 0.071, in Black Pied cattle 0.756, 0.220
and 0.024. The frequencies of genotypes in Czech Pied cattle were for AA 0.257, BB 0.171, EE 0, AB 0.429, AE 0.086, BE
0.057, in Black Pied cattle 0.561, 0.024, 0, 0.366, 0.024, 0.024. The genotype frequencies found and theoretically expected
did not differ significantly in both breeds. The Czech Pied breed significantly exceeded the Black Pied breed with regard to
the rate of genotype BB.

k-casein; PCR; RFLP; Czech Pied cattle; Black Pied cattle

ABSTRAKT: Byly studovany &etnosti alel a genotypil K-kaseinového lokusu u ¢eského strakatého a Eernostrakatého skotu.
Genotypizace byla provedena metodou PCR/RFLP. U &eského strakatého skotu byla frekvence alely A 0,514, B 0,414,
E 0,071, u &ernostrakatého 0,756, 0,220 a 0,024. Frekvence genotypu AA byla u &eského strakatého skotu 0,257, BB 0,171,
EE 0, AB 0,429, AE 0,086, BE 0,057 a u &ernostrakatého skotu 0,561, 0,024, 0, 0,366, 0,024, 0,024. Genotypové frekvence
skute&n¥ zjiténé a teoreticky ofekdvané se u obou plemen statisticky vyznamn& nelidily. Ceské strakaté plemeno mélo ve
srovnani s Cernostrakatym statisticky vysoce vyznamné vy3si frekvenci alely B a genotypu BB.

k-kasein; PCR; RFLP; Cesky strakaty skot; Cernostrakaty skot

INTRODUCTION

The caseins constitute about 78-82% of the milk
proteins in cattle, aS1-casein 43-45%, oS2-casein 10—
12%, B-casein 28-37% and x-casein 10-15%. The ca-
sein genes are tightly linked and are well suited to serve
as genetic markers (Lien, Rogne, 1993). They are
located on chromosome 6 within a 200 kb fragment in
the order aS1, B, aS2 and x (Feretti et al., 1990).

The genetic polymorphism of milk proteins in Hun-
garian Pied and Hungarian Grey cattle were investi-
gated by Baranyi et al. (1992). The frequency of
alleles A, B and C was 0.75, 0.22 and 0.03 in Pied
cattle, 0.64 and 0.36 in Grey cattle, the allele C was not
found in this breed. The observed and expected geno-
type frequencies showed no significant differences. For
the Bavarian Pied breed (Fleckvieh) results by
Schlee et al. (1992), the frequency of allele A was
from 0.63 to 0.75, allele E 0.001. Nebola,
Dvofak (1994) detected the allele E in 4 of the 40
cows which were investigated.

Most of the authors found, in Holstein Friesian and
related breeds, a lower rate of allele B, e.g. Va§icek
et al. (1995) found 0.56 in Pied cattle (Fleckvieh) and
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from 0.21 to 0.24 in Holstein Friesian, Black and White
and Pinzgauer breeds. Pazdera et al. (1995) found,
for Holstein Friesian, a frequency of allele A of 0.82.
Miécha (1992) found, for Czech Pied cattle, a fre-
quency of allele A of 0.53, for Ayrshire 0.88 and for
Holstein Friesian (two populations) 0.74 and 0.85, re-
spectively. The genotyping of bulls could be carried out
on the basis of phenotypes of dams and daughters. The
latest investigation of polymorphism of x-casein locus
used the PCR/RFLP method described; e.g., by
Schlee et al. (1992).

MATERIALS AND METHODS

We stated the occurrence of alleles A, B and E on
the x-casein locus using the PCR (Polymerase Chain
Reaction) method followed by RFLP (Restriction Frag-
ments Length Polymorphism). The investigation was
carried out in the Czech Pied cattle and Black Pied
cattle, which was a product of the crossing of domestic
spotted cows with the Black Pied bulls of European or
American (Holstein Friesian) origin for many genera-
tions, so that their rate was 100%.



DNA was isolated from blood using the quick
method (Kawasaki, 1990). 500 pl of TE was added
to 100 pl of blood, afterwards thorough countercurrent
distribution was centrifugated and supernatant was re-
moved. This process was repeated twice. 200 pl of lysis
solution and 12 pl of proteinase K were added to the
pellet of isolated leucocytes. After incubation at a tem-
perature of 50 °C, the aforementioned DNA was used
for the polymerase chain reaction, before proteinase
K was inactivated by warming it up to 94 °C for 5
minutes.

Polymerase chain reaction, necessary for genotyping
of kappa-kasein locus in a reaction volume of 50 pl,
was continued using the following conditions: 10 pl of
DNA liquid, 100 pM of each dNTP, 2.5 mM of MgCl,,
1 x PCR buffer, 10 pMol of each primer 5-CACGT-
CACCCACACCCACATTTATC-3 and 5-TAATTA-
GCC CATTTCGCCTTCTCTGT-3, 1 U Taq polymera-
se, sterile water, 94 °C 60 seconds, 55 °C 60 seconds,
72 °C 75 seconds, 35 cycles. These primers synthetized
amplifikat 379 bp. To distinguish alleles A and B, the
PCR product was digested by enzyme HindIIl. The
PCR product of allele B carriers was split into frag-
ments 225 and 154 bp. To distinguish alleles A and E,
the PCR product of allele A carriers was digested by

1. Analysis of x-casein using PCR/RFLP. Digestion
with HindIII: genotype AA (1); AB (2); BB (3);
marker pBR 322/Haelll (4)

Haelll enzyme. During analysis of the Restriction Frag-
ment Length Polymorphism, it had the following reac-
tion mixture composition: 15 pl PCR product, 1 x
buffer, 15 U of appertained enzyme, ad 20 pl of sterile
water. Incubation was continued at 37 °C for 2 hrs.
Afterwards, the fraction was split electrophoretically to
2.5% of agarose gel with ethidium bromide (Fig. 1).
Gene and genotype frequencies were determined. To
test differences between the genotype frequencies
found and theoretically expected, a XZ analysis was
performed. To test the gene and genotype differences
between two breeds examined, a test of difference of
relative values was used.

RESULTS AND DISCUSSION

Gene and genotype frequencies of alleles A, B and
E for the Czech Pied cattle are given in Tab. I. The
differences between A and B alleles were not large.
Schellander et al. (1992) stated, for fylogeneti-
cally related Austrian Pied cattle, a frequency of allele
A of 0.73, allele B 0.27, for Austrian Brown cattle 0.36
and 0.64, for Austrian Grey cattle 0.56 and 0.46. Also,
the genotype frequency of homozygote carriers of

1. Frequencies of genotypes and alleles of x-kasein in Czech Pied cattle

Frequency Sawtypes
AA BB EE AB AE BE
Absolute 9 6 0 15 3 2
Relative 0.257 0.171 0 0.429 0.086 0.057
Theoretical 0.265 0.172 0.005 0.426 0.073 0.059
alleles
A B E
Absolute 36 29 5
Relative 0.514 0414 0.071
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I1. Frequencies of genotypes and alleles of x-kasein in Black Pied cattle

- Genotypes

R EIE AA BB EE AB AE BE

Absolute 23 1 0 15 1 1

Relative 0.561 0.024 (1] 0.366 0.024 0.024

Theoretical 0.572 0.048 0.001 0.332 0.037 0.011

alleles
A B E

Absolute 62 18 2

Relative 0.756 0.220 0.024
II1. The test of difference of relative values between the breeds

Alleles Genotypes
A B E AA AB BB AE BE
P=0.01 P =0.01 NS P =001 NS P=0.01 NS NS

allele B of 17.4% in Grey cattle was very similar to our ~REFERENCES

results, in Pied cattle it was only 5.3%, in Brown cattle
it was 42.3%. Ortner et al. (1995) found in the Pied
cattle (Fleckvieh) a frequency of allele A of 0.695,
allele B 0.288 and allele C 0.017. As compared to the
other data (Schlee et al, 1992; Nebola, Dvo-
fak, 1994), the frequency of allele E 0.0714 was high.

The observed and theoretically expected frequencies
of genotypes did not differ statistically, x2 = (0.746, the
table value )(42).05 =11.07.

The results for Black Pied cattle are shown in
Tab. II. The frequency of allele B, as compared to
Czech Pied cattle, is one half, the frequency of allele E
is one third. Corresponding are the differences in geno-
types frequencies, for BB 17.14% in Czech Pied cattle,
2.44% in Black Pied cattle. These findings are in ac-
cordance with Kaminski, Figiel (1993). They
give the frequency of allele A of 0.763 in Polish Black
Pied cattle, and with an increased rate of Holstein
Friesian, the frequency of this allele increased too.

The theoretical frequency of BB genotype was dou-
bled compared to actual, 4.82% and 2.44%, respec-
tively. The double difference was in the BE genotype
too. However, the theoretical and found frequencies did
not show significance, 2 = 3.781.

We used the test of difference of relative values to
test the significance between the groups (Tab. III). The
predominance of Pied cattle was confirmed through the
mediation of significance in alleles A and B, and geno-
types AA and BB, respectively.

The degree of heteroz gosi?l according to the for-
mula H =1 - (q% + gp + gqp) corresponded to the
differences in gene frequencies. For the Czech Pied
cattle it was 0.559 and for the Black Pied cattle, 0.380.
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STIMULACE RIJE ANESTRICKYCH PRASNIC

ESTRUS STIMULATION OF ANESTRIC SOWS

J. Riha!, J. Vejnar?

'Research Institute for Cattle Breeding, Ltd, Rapotin, Czech Republic
2Demonstration Farm of Secondary Agricultural School, Doudleby nad Orlici, Czech Republic

ABSTRACT: Reproduction level is one of the limiting factors in the economy of slaughter pig production. Reproduction
disorders largely consist of postpartal anestrus of sows and anestrus of pubertal gilts. The objective of this paper is to evaluate
the extent to which the techniques of estrus stimulations of anestric gilts, out-of-estrus sows after piglet weaning and sows
found to be not pregnant in the second month after insemination were successfully applied. The gilts show great variability
in the onset of regular estrus, return to estrus in sows after piglet weaning is sometimes problematic and the period of seasonal
decrease in conception rate in older sows is also critical. To manage these processes successfully becomes important anew
in relation to the use of biotechnological methods of reproduction and embryo transfer. Estrus was induced in exact trials in
out-of-estrus pubertal gilts (age of about 8 months, weight around 120 kg), in sows after weaning and sows found to be not
pregnant in the second month after insemination. The gilts received Regumate, Hoechst (dose of 0.160 g) or Evertas-P, Lonza
Koufim (dose of 0.150 g in 2.5 kg of complete feed mixture) for 15 days in order to stabilize the processes on ovaries. They
were applied 1 000 i.u. PMSG (Serum Gonadotropin, Bioveta, Ivanovice in Hand) in 24 hours following the last dose of
synchronizing preparation, and 500 i.u. HCG (Praedyn, Lé&iva Praha) or 500 i.u. PMSG and 300 i.u. HCG in 76 hours in
the same regime of treatment (group I or II). Then artificial insemination with insemination doses of selected sires followed.
The out-of-estrus sows 14 to 35 days after piglet weaning at about 35th day after parturition and sows found to be not pregnant
by a sonographic check (Aloka SSD 500, linear probe 5 MHz) in the course of the second month after insemination (n = 62)
were treated by single application of a mixture of PMSG 500 i.u. and HCG 300 i.u. without blocking sexual functions by
administration of Regumate or Everts-P (n = 61). A significantly higher number of gilts with full estrus after stimulation with
the higher dose of preparations was observed (group I, 91.7%) than in the gilts applied the lower dose of preparation (group
11, 69%, P < 0.05) — Tab. I and an insignificantly higher conception rate in group I gilts than in group II gilts (79.8%, 69.0%,
P > 0.05) were observed in the first part of trials (n = 84, n = 29). There were not any substantial differences in the other
indicators investigated (P > 0.05) — Tab. I. Estrus was found in 54 sows after their treatment on average in 7.26 days as for
61 out-of-estrus sows after piglet weaning. Conception rate in induced estrus was 77% (Tab. II). Natality indicators were at
a good level. Out of 62 sows found not pregnant in the 2nd month after insemination, forty-five animals (72.6%) returned
to estrus 14 days after treatment. Seventeen pregnant sows delivered 9.74 piglets on average (Tab. IT). The tested method of
treatment seems to be promising for breeders.

pig; sows; reproduction; estrus; anestrus; conception rate; natality

ABSTRAKT: Cilem pokusii bylo propracovavani iginné stimulace fije u anestrickych prasnic a prasni¢ek. V prvni &asti
pokusit byl anestrickym prasni¢kdm (v&k asi 8 mé&sicl, hmotnost cca 120 kg) podévan po dobu 15 dni Regumate (ddvka
0,160 g) nebo Evertas-P (ddvka 0,150 g v 2,5 kg krmné smé&si na kus a den) a dile byly oSetfeny za 24 hodin po posledni
dédvce synchroniza¢niho preparitu 1 000 m.j. PMSG a za dal$ich 76 hodin 500 m.j. HCG (1. skupina, n = 84) nebo 500 m.j.
PMSG a 300 m.j. HCG (2. skupina, n = 29). Smési 500 m.j. PMSG a 300 m.j. HCG byly rovnéZ jednorazové oSetieny
anestrické (nefijici se) prasnice v intervalu 14 aZ 35 dni po odstavu selat (» = 61) a prasnice zji§téné jalové pfi sonografické
kontrole gravidity v prub&hu 2. mésice po inseminaci (n = 62). V prvni &asti pokust (n = 84, n = 29) byl zji¥tén prikkazn&
vy33i podil prasnicek s plnohodnotnou fiji u prasniéek po stimulaci vy3¥3i ddvkou preparatd (1. skupina 91,7 %) neZ u pras-
ni¢ek oSetfenych niZsi davkou preparatu (2. skupina, 69 %, P < 0,05) a neprukazn& vy$§i zabfezavani u prasniek I. skupiny
nez u II. skupiny (79,8 %, 69,0 %, P > 0,05). V ostatnich sledovanych ukazatelich natality nebyly zjiit&ny podstatné rozdily
(P > 0,05). Z 61 nefijicich se prasnic po odstavu selat se fije dostavila po o3etfeni u 54 prasnic prim&mé& za 7,26 dni.
Zabfezavani v indukované ffji &inilo 77 %. Ukazatele natality byly na dobré drovni. Ze 62 jalovych prasnic zjit€nych
v prib&hu 2. mésice po inseminaci se dostavila fije do 14 dni po oSetfeni u 45 prasnic, tj. 72,6 %. 17 oprasenych prasnic
porodilo primémé 9,74 selat. Testované zplisoby oSetfeni se ukazuji jako chovatelsky efektivni.

prase; prasnice; reprodukce; fije; anestrus; zabfezavani; natalita

ZIVOCISNA VYROBA, 42, 1997 (1): 5-8 5



UvVOoD

Jednim z limitujicich faktori v ekonomice vyroby ja-
te¢nych prasat je droveii reprodukce. Na poruchéch re-
produkce se podili velkou mérou postpartilni anestrus
prasnic a anestrus pubertélnich prasnicek. Je to problém
biologicky, vyrobni, organizaini a ekonomicky. Cilem
pfedloZené prace je zhodnotit ispéSnost postupt stimula-
ce fije anestrickych prasniCek, prasnic po odstavu selat
a jalovych subestrickych prasnic pfi pouZiti medikamenti
PMSG - HCG - LHRH c¢eské provenience a jejich riz-
ného davkovani, protoZe v soucasné dobé je 15 az 20 %
prasniéek vyfazovano pro poruchy reprodukce z divodi
anestru, subestru a acyklii.

U prasniCek existuje velka variabilita v nastupu pra-
videlnych fiji, u prasnic po odstavu selat je navrat do
fije nékdy problematicky a u starSich prasnic je pro-
blémové obdobi sezénniho poklesu zabiezavani
(Hithn, 1992; Pressing etal., 1992; Pressing,
1992; Blum-Reckov, 1990), Hoffmann
(1992; Maasz et al.,, 1985). DileZitost zvladnuti
téchto procesti znovu vystupuje do popfedi v souvislos-
ti s vyuZitim biotechnologickych metod reprodukce
a pfenosu embryi (vySe citovani autofi). Sezénni infer-
tilita nebo lépe subfertilita je zpisobovana nejCastéji
tepelnym stresem. Dal$i z mnoha pfi€in je fotoperioda
(Peacock, 1991), kterd bude patrné hlavnim fakto-
rem ve stdjich, ve kterych neni umély svételny reZim.
Cely tento kontext ma v pozadi biologické a fyziolo-
gické pochody, které se odraZeji v individualnich roz-
dilech v adrenokortikdlni odpovédi na stres nebo ve
zménich ACTH existujicich u zvifat vystavenych tém-
to specifickym stresujicim podminkam.

Jak uvadi Pressing (1992), je fije nutné induko-
vat v piipadé projevu acyklie a anestrie rizné etiologie.
Podle jeho nazoru mohou byt tyto poruchy zpisobeny
bud nedostatecnou estrogenizaci béhem folikularni fa-
ze, tzv. tichou fiji, nebo zastavenim ovaridlniho cyklu,
atrezii ovarii. Pfi diagnostice acyklie a anestrie se béz-
nym klinickym vySetfenim jejich podstata neda urcit.

K 1é¢bé a prevenci uvedenych stavi se doporucuje
hormonélni terapie, o$etfeni harmonizujicimi prostied-
ky a akupunkturnimi zasahy. Po stimulaci medikamen-
ty postupem oSetfeni preparaty PMSG — HCG — LHRH
riznych vyrobel, v rizném ddvkovéni, v riznych &a-
sovych intervalech a kombinacich (Hiithn, 1992;
Pressing, 1992 a dalSi) jsou dosaZené vysledky
znacné variabilni. K harmonizaci metabolickych po-
chodui u prasnic a prasniCek se také pouziva pfipravku
z pfirodnich komponenti (Zemanova, Vejnar,
osobni sdéleni; Delakon CZ, firemni literatura). Tyto
postupy jsou ve stadiu ovéfovéni G&innosti, podobné
jako postupy vyuZivajici akupunkturni zdsahy (Kao,
Kao, 1976; Lin etal, 1988; Liu, Lee, 1990).

MATERIAL A METODY

Pokusy probéhly ve tfech Castech a zahrnovaly tfi
kategorie experimentalnich zvifat — pubertdlni prasnic-
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Ky, anestrické prasnice po odstavu selat a prasnice zjis-
téné jalové v prubéhu druhého mésice po inseminaci.
Pokusy byly provedeny'v podminkéich praktickych
$lechtitelskych a uZitkovych chovil v ustijeni bez fize-
ného svételného rezimu.

Pubertélni prasnicky

V' pfesnych pokusech provadénych v podminkéch
Slechtitelského a uZitkového chovu Skolniho statku
SZeS v Doudlebéch nad Orlici v letech 1993-1995 by-
la testovana Gcinnost zvoleného postupu a davkovani
medikamentu. Rije byla indukovéna u nefijicich se pu-
bertalnich prasni¢ek (vék cca 8 mésicl, hmotnost cca
120 kg). Prasni¢kdm byl podavan po dobu 15 dni Re-
gumate — Hoechst (davka 0,160 g a¢inné latky altreno-
gest na kus a den) nebo Evertas-P — Lonza Koufim
(davka 0,150 g ucinné latky zinkmetallibur ve 2,5 kg
kompletni krmné smési na kus a den) s cilem stabiliza-
ce pochodii na ovariich. 24 hodin po posledni davce
synchroniza¢niho preparatu byly prasnicky oSetfeny
i.m. bud 1 000 m.j. PMSG (Sérovy gonadotropin, Bio-
veta, Ivanovice na Hané) a za 76 hodin po PMSG
500 m.j. HCG (Praedyn, Léciva Praha), nebo 500 m.j.
PMSG a 300 m.j. HCG ve stejnych terminech oetfeni
(L., resp. II. skupina). Nasledn& byly pfi zji§t€ném ref-
lexu nehybnosti, cca za 12 aZ 48 hodin po aplikaci
preparatu HCG, inseminovany a reinseminovany in-
seminaCnimi davkami uréenych plemeniku. Reflex
nehybnosti byl kontrolovan dvakrat denné kancem, re-
inseminace byla provedena za 6 aZ 10 hodin po inse-
minaci.

Anestrické prasnice

Anestrické, nefijici se prasnice (n = 61) 14. aZ 35. den
po odstavu selat, provedeném cca 35 dni po porodu,
chované v 3lechtitelském a uZitkovém chovu SS SZeS
Doudleby nad Orlici, byly v pribéhu uvedenych let
jednorazové oSetfeny i.m. smési 500 m.j. PMSG (Sé-
rovy gonadotropin, Bioveta, Ivanovice na Hané)
a 300 m.j. HCG (Praedyn, LéCiva Praha) bez blokace
pohlavnich funkci zkrmovanim Regumate nebo Everta-
su-P. DalSi vySetfeni za G¢elem upfesnéni diagnézy ne-
byla provadéna. Po oSetfeni byl dvakrat denn& kontro-
lovan reflex nehybnosti a prasnice byly inseminovany
a reinseminovany podle pfipafovaciho planu.

Jalové prasnice

Do oSetfeni a sledovani bylo zahrnuto 62 prasnic
jalovych, subestrickych pfi sonografickém stanoveni
gravidity (Aloka SSD 500, lineirni sonda 5 MHz)
v pritbéhu druhého mésice po inseminaci, u kterych ne-
byla od provedeni inseminace zaznamenéna fije. Dalsi
vySetieni s cilem upfesnit diagnézu nebylo provadéno.
Prasnice byly chovany v podminkach &tyf praktickych
uzitkovych chovi a oSetfeni bylo provedeno v pribéhu
kalendainiho roku 1995. Kontrola fije, inseminace a re-
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inseminace prob&hly ve stejném reZimu jako u anestric-
kych prasnic po odstavu selat.

Zpracovani vysledki

K vyhodnoceni bylo pouZito béZnych variatné sta-
tistickych metod — f-testu, xz-leslu Myslivec,
1957). Uspé&snost postupl byla vyhodnocena na zékla-
dé intervalu od oSetfeni do fije a ukazateli zabfezavani
a natality.

VYSLEDKY A DISKUSE

Indukci fije jsme vyvolali poddvanim Regumate ne-
bo Evertasu-P, podanim 1 000 nebo 500 m.j. PMSG
a 500 nebo 300 m.j. HCG. DosaZené vysledky jsou
shrnuty v tab. I.

(P > 0,05). Na zikladé uvedenych vysledku se ukazuji
oba zpisoby oSetieni jako efektivni a mohly by byt
schidnou cestou k indukci a stimulaci fiji u anestric-
kych prasnicek. Anestrus je Eastou pfi¢inou zhor§enych
reprodukénich ukazatelii (autofi citovani v literarnim
piehledu). Pfi vy$8ich davkéch preparati je ponékud
vy$§i podil prasniek s vyraznou fiji, ale ostatni sledo-
vané ukazatele jsou téméf stejné.

V dalsi skupiné byla fije stimulovéna u 61 nefijicich
se prasnic po odstavu selat (tab. II). Do cca 10 dni po
oSetfeni se dostavila fije (primérné za 7,26 dni)
u 54 prasnic (88,5 %) a po inseminaci v indukované
fiji zabfezlo 77 % prasnic. Ukazatele natality (10,92
narozenych selat, z toho 10,13 narozenych Zivé) jsou
na velmi dobré drovni. RovnéZ u nefijicich se anestric-
kych prasnic po odstavu selat se jednorizové stimulag-
ni o$etfeni 500 m.j. PMSG a 300 m.j. HCG ukazuje
jako vhodné ke stimulaci plnohodnotnych fiji.

I. Vysledky indukce fije a ovulace u anestrickych prasniéek v provoznich podminkdch pfi zkrmovéni Evertasu P nebo Regumate po dobu
15 dni — The results of estrus induction and ovulation in anestric sows in operations after application of Evertas P or Regumate for 15 days

Ukazatel Skupina!!
n 84 29
Indukce Fije! — PMSG mj. 1 000 500
- HCG m.j. 500 300
Potet prasnicek s plnohodnotnou iji2 n 77 20
% | 91,7 69,0
Primémy interval od PMSG do fije a inseminace® dny'? 4,83 5,14
Zabfezivani (pocet a podil zabl‘ezlich)“ n 67 20
Jo 79,8 69,0
Natalita®
~ narozeno selat celkem® x 8,44 9,05
— narozeno selat Zive’ X 7.83 8,36
— odstavenych selat® x 7,28 7,21
Podil oprasenych prasni¢ek z pottu oetfenych® n 54 18
% 64,3 62,1
*P < 0,05
'estrus induction, “number of gilts with full estrus, 3avcmge interval from PMSG to estrus and i ination, *cc P rate (number and

?ercen! of pregnant sows), “natality, “piglets born in total, "live-born piglets, "weaned piglets, gpropcnion of pregnant gilts in treated gilts,

ﬂdays. ' lgmup

Ve vyhodnocenych ukazatelich nejsou mezi skupi-
nami vyrazné rozdily (P > 0,05, P < 0,05). Pfi vysSich
davkach hormonalnich pfipravki byl zjistén prikazné
vy$8i podil zvifat s vyraznou fiji (P < 0,05) a vys38i
zabrezavani. Vys§iho poCtu narozenych selat celkem
a Zivé bylo dosaZeno u zvifat s niz§imi pouZitymi dav-
kami preparétu, ale pocet odstavenych selat byl stejny
v obou skupinach. Témér stejny byl podil oprasenych
prasni¢ek z oSetfenych. Rozdil v podilu oprasenych
prasni¢ek a prasni¢ek zabiezlych z oSetfenych je zpu-
soben provoznimi podminkami chovu a zahrnuje nutné
pordzky, zmetani apod. BliZ3i specifikaci divodi jsme
neprovadéli. Tyto rozdily byly statisticky nepritkazné
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U 62 jalovych prasnic zji§ténych ve Etyfech chovech
(sonografické kontrola v pribéhu 2. mésice od insemi-
nace) bylo pouZito injekéniho oSetieni PMSG
(500 m.j.) a HCG (300 m.j.) k indukci fije. Do 14 dni
po oSetfeni bylo 45 prasnic, tj. 72,6 %, inseminova-
nych. Natalitu je moZné vyhodnotit u ¢asti sledovanych
zvifat. Ze 17 oSetfenych prasnic celkem 10 (58,8 %)
zabfezlo po nasledujici inseminaci a oprasilo se s pri-
mérnym poétem narozenych selat 9,74. Pfi tomto zpu-
sobu ofetfeni je tispéSnost ponékud niZsi, av§ak Casny
névrat jalovych prasnic do reproduké&niho cyklu je eko-
nomicky a chovatelsky nezbytny a po provedeném
odetfeni i efektivni.



I Vy’sledky indukcc fije a ovulace u anestrickych prasnic po odstavu selat a u prasnic jalovych v prib&hu druhého mésice po inseminaci

Xty

ych pouze k

binaci — The results of estrus induction and ovulation in anestric sows after piglet weaning and in sows

found to be barren in the 2nd momh after insemination treated with the combination of preparations only

12

Ukazatel i
anestrické'? jalové'®

Potet o3etfenych zvitat' n 61 62
Interval od odstavu selat do aplikace preparitu? dny? 14-35
Indukce fije PMSG/HCG* mj. 500 (PMSG) 500

m.j. 300 (HCG) 300
Poget prasnic s plnohodnotnou Fiji® (+++) n 54 45

%o 88,5 72,6
Interval od aplikace pfipravku do Fije® dny? 7,26 8,31
Zabf poli i’ % 77,0 58,8
Narozeno selat celkem® x 10,92 9,74
Narozeno selat Zive® X 10,13 =
Odstaveno selat'? x 8,74 e
Poget prasnic oprasenych z poétu ofetfenych!! % 95,1 -

'number of treated animals, %interval from piglet weaning to prcparnu‘on application, ~ days. %estrus mducuon with PMSG/HCG, number of

sows wnth full estrus, lntcrval from preparation app

lication to estrus, ‘¢ e

mte after Ist insemination, plglets born in total, *live-born

plglets “weaned piglets,

Vyzkum byl finanéné podporovin MZe CR, pro-
jekt NAZV & 3111.
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HLADINA ORTUTI PO APLIKACII FENYLORTUTI
U NOSNIC A ICH POTOMSTVA

THE LEVEL OF MERCURY AFTER APPLICATION OF
FENYLMERCURY IN BREEDING HENS AND THEIR OFFSPRING

J. Pribilincova', E, Marettova?, E. Kosutzka’

'Research Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic
2University of Veterinary Medicine, KoSice, Slovak Republic
3Poultry Research Institute, Ivanka pri Dunaji, Slovak Republic

ABSTRACT: We studied the level of mercury in the kidneys, liver and muscle tissue in breeding hens and in 7-day-old
chicks hatched from the eggs of experimental hens. Mercury in the form of phenyl mercury chloride was applied to the feed
at the dose of 5 ppm and 30 ppm. In hens in both experimental groups the highest mercury level was found in the kidney,
a high level in the liver and the lowest in the muscle tissue. The same tendency for mercury to accumulate was found in the
organs of 7-day-old chicks hatched from experimental hens. The increased dose of mercury applied to the hens in the second
group was reflected in a mild increase in mercury level in the kidneys, in the double increase in the muscle tissue and in the
decrease in the liver. A higher increase in mercury level was observed in 7-day-old offspring after 4 and 8 weeks of
experiment. Statistically significant differences in the liver and in the kidneys were observed between the control and the 2nd
group (P < 0.05) and between the 1st and 2 nd experimental group (P < 0.05). The longer the experiment lasted, the more
the mercury level decreased in the chick liver and muscles and increased in their kidneys.

mercury; level; laying hens; chick

ABSTRAKT: Studovali sme hladiny ortuti vo svalovine, pedeni a obli¢k4ch u nosnic a sedemdiiovych kuréiat, vyliahnutych
z vajec pokusnych sliepok. Ortut vo forme chloridu fenylortutnatého sme aplikovali do krmiva v dévke 5 mgkg™ a 30 mgkg™.
V oboch pokusnych skupinich nosnic bola zistend najvy3Sia hladina ortuti v obli¢kich, vysokd hladina v pedeni a nizka
hladina vo svalovine. Rovnaki tendenciu akumuldcie ortuti sme pozorovali v sledovanych organoch i u sedemdiiovych
kur¢iat. Vy38ia dévka ortuti aplikované sliepkam v 2. pokusnej skupine sa prejavila v miernom zvy3eni hladiny ortuti v ob-
lickdch, v dvojnasobnom zvy3eni v svalovine a v poklese hladiny ortuti v peceni. Vyraznejsie zvy3enie hladiny ortuti v 2. po-
kusnej skupine sme pozorovali u sedemdiiovych F1 kuréiat po tyroch, ako aj po 8smich ty#diioch experimentu. Statisticky
vyznamné rozdiely pri peCeni, ako aj pri oblickdch boli zistené medzi kontrolnou skupinou a 2. pokusnou skupinou (P <
0,05) a dalej medzi 1. a 2. pokusnou skupinou (P < 0,05). S pokradujicim ¢asom experimentu hladina ortuti u kur&iat klesala
v pedeni a v svalovine a zvySovala sa v obli¢ké4ch.

ortuf; hladina; nosnice; kuréata

UVOD

Ortut patri medzi najrozsirenejSie polutanty v priro-
de. Je Siroko pouZivana v priemysle aj v polnohospo-
darstve. Retencia v organizme z4visi od formy jej po-
uZitia, organu aj druhu zvierata. ZvySena kumulacia
ortuti bola dok4zan4 v urCitych organoch, ako u volne
Zijucich zvierat, tak aj experimentalne. U srncej zveri
bola zvySena kumulécia potvrdena v oblickach dospe-
lych jedincov, ale aj u mladych kusov. NiZ$ia hladina
bola zistena v peceni a vo svalovine (Tota et al.,
1987). Naopak, u baZantov zistili autori jej zvySeny
vyskyt iba v obli¢kach. Podobne Eide a Wesen-
berg (1993) detekovali najvyssiu hladinu ortuti v ob-
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lickach potkanov. Nielsen a Andersen (1989),
ktori sledovali distribiciu HgCl podavaného perorilne
mysiam a a¢inok davky na ¢revni absorpciu, zistili, Ze
distribicia ortuti priamo zavisi od jej prijatej davky. Pri
zvySujicej sa davke bola pozorovana zvySena kumula-
cia predovietkym v pedeni, kym relativny pokles bol
zisteny v obli€kach.

Marvan etal. (1991) sa zaoberali kumuléciou or-
tuti v pefeni, oblitkdch a svalovine sliepok podas
5 a 20 dni. Zistili, Ze koncentracia ortuti v organoch
nebola pocas sledovaného obdobia signifikantne odli$n4.
Podobne Cibulka etal. (1985) Studovali pouZitim pes-
ticidneho pripravku Agronal u¢inok jednorazovo podané-
ho chloridu fenylortutnatého u brojlerovych kur¢iat.



Cielom préce bolo sledovat hladinu ortuti v orgé-
noch nosnic a kuréiat poch4dzajicich od pokusnych
sliepok pocas aplikécie pripravku.

MATERIAL A METODA

V experimente sme pouZili nosnice (n = 36) znasko-
vého hybrida Shaver Starccross 288, linie 589, pocas
prvého roku znasky, kohity (n = 15) toho istého hyb-
rida linie 579, ako aj F1 kur&ata (n = 15) od pokusnych
nosnic (2. a 3. skupina).

Experiment bol deleny do troch skupin — kontrolnej
(bez aplikicie ortuti), 1. pokusnej skupiny (aplikdcia
5 mg.kg'l) a 2. pokusnej skupiny (30 mg.kg_‘) s rov-
nakym pocétom nosnic (n = 12).

Ortut bola podavané ako pridavok do kimnej zmesi
(NVRM) formou pripravku Agronal Super podas
60 dni. Pred pokusom bola kimna zmes vySetrovana na
obsah ortuti (0,018 mg Hg.kg"). Priemerna denna
kfmna ddvka predstavovala 120 g na kus u nosnic
a 140 g na kus u kohiitov. U vietkych pokusnych zvie-
rat (nosnice, kohuty, kurcata) bola sledovana hladina
ortuti v prsnej svalovine, peceni a oblickach. Kurcata
pochédzali od nosnic po aplikécii ortuti (po 4. aZ 8. tyZ-
dni). Hladina ortuti bola zistovana na siedmy deii po vy-
liahnuti kur¢iat.

Ortut bola stanovena atémovou absorpénou spek-
tralnou fotometriou, pristrojom TMA 254. Ziskané vy-
sledky boli vyhodnotené matematicko-§tatistickymi

metédami. Rozdiely boli testované analyzou rozptylu,
zootechnické ukazovatele boli vyhodnotené pomocou
Duncanovho testu.

VYSLEDKY A DISKUSIA

Hladina ortuti v 1. pokusnej skupine nosnic v sledo-
vanych organoch znagne varirovala (tab. I). Najvyssiu
hladinu sme pozorovali v obli¢kach (10,870 mg.kg"),
kym v peceni dosahovala priblizne polovi¢ni hodnotu
(5,276 mg.kg_l) v porovnani s obli¢kami. V prsnej
svalovine bola v porovnani s predch4dzajicimi organ-
mi hladina velmi nizka a dosahovala len hodnotu
0,152 mg.kg™" (obr. 1).

V 2. pokusnej skupine nosnic bola zistena zvySena
hladina v svalovine (0,318 mg.kg"l), kym pri peceni
poklesla na polovicu hodnoty hladiny 1. skupiny
(tab. I, obr. 1). V obli¢kach bolo zistené mierne zvyse-
nie hladiny (11,966 mg.kg_l) oproti hladine v prvej
skupine. V ramci pohlavia neboli v hladine ortuti po-
zorované rozdiely.

Kurcata pochadzajice od pokusnych nosnic vykazo-
vali podobni tendenciu v kumulacii ortuti, aj ked roz-
diely medzi organmi v 1. pokusnej skupine neboli tak
vyrazné (tab. II). Zistené hladiny zodpovedali mnoZz-
stvu prijatej Hg z vajeéného bielka a Zltka (Pribi-
lincovi et al, 1996).

Aj u sedemdiiovych kurCiat sme zistili najvyssie
hladiny Hg v obli¢kach (obr. 2 a 3) pri prvom a dru-

1. Hladiny rezidui Hg v svalovine (S), peceni (P) a obli¢kich (O) nosnic (mg/kg) — Concentrations of Hg residues in the muscle (S), liver

(P) and kidneys (O) of laying hens (mg/kg)

N P o
Skupina' — — —
x 5 x s x s
Kontrola? 0,010 0,059 0,090
5 0,152 0,032 5,276 1,843 10,870 3,126
2. 0,318 0,115 2,815 2,344 11,966 4,489

lgmup. 2control

I1. Hladiny rezidui Hg v svalovine (S), pegeni (P) a obli¢kdch (O) u sedemdiiovych kurciat (mg/kg) — C ions of Hg residues in the
muscle (8), liver (P) and kidneys (O) of seven-day chicks (mg/kg)
Skupina S P o
kuréiat' % % 5 5 = 5
1. odber?
Kontrola® 0,010* 0,004 0,015* 0,008 0,015* 0,004
1. 0,064° 0,032 0,249 0,092 0,312 0,100
2 0,348° 0,298 1,369¢ 0,630 2,362¢ 0,769
2. odber
Kontrola 0,006* 0,003 0,014* 0,009 0,019* 0,013
L 0,039" 0,008 0,251° 0,077 0,457° 0,123
2. 0,138¢ 0,069 1,228¢ 0,678 4,385¢ 2,723

a, ¢; b, ¢ — Jtatisticky rozdiel pri P 0,05; P 0,01 — statistical difference at P 0.05; P 0.01

Ichick group, zsnmpling. 3control
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Kontrola I 1.

1. Hladiny rezidui Hg v orgénoch nosnic — Concentrations of Hg
residues in the organs of laying hens

For Figs. 1-3: svalovina = muscle, peleii = liver, oblicky = kidneys,
kontrola = control

Hg (mg.kg™)

Kontrola I. .

2. Hladiny rezidui Hg v orgénoch kuréiat pri prvom odbere
(4tyZdiiové) — Concentrations of Hg residues in the organs of (four-
-week) chicks at Ist sampling
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3. Hladiny rezidui Hg v orgénoch kur&iat pri druhom odbere
(8tyZdiiové) — Concentrations of Hg residues in the organs of (eight-
-week) chicks at 2nd sampling

hom odbere. NiZsie hladiny boli detekované v peceni
a najniZSie v prsnej svalovine. Hladina Hg v pegeni
a v obli¢kach vyrazne prevy$ovala hladinu Hg v prsnej
svalovine. V peceni (1. skupina a 1. odber) bolo toto
zvy$enie $tvornasobné a pri oblitkach pitnasobné. Pri
2. odbere bola hladina Hg v peleni vysSia viac ako
6-nasobne a pri obli¢kach takmer 12-nésobne oproti
hladine v svalovine. Rozdiel bol $tatisticky vyznamny
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medzi kontrolnou skupinou a 2. skupinou (P < 0,05)
a medzi 1. a 2. skupinou (P < 0,05).

V 2. skupine kuréiat (ddvka u nosnic 30 mg.kg‘l)
bola pri 1. odbere (4. tyZdeti) hladina Hg vyrazne vys-
$ia a v svalovine a peeni zodpovedala zvy$eniu davky
Hg prijatej krmivom (tab. II). V obli¢kach predstavo-
valo zvySenie aZ 8-ndsobok. Pri 2. odbere (8. tyZdeii)
bola v svalovine a peceni zistena naopak niZ$ia hladina
Hg v porovnani s 1. odberom. Pri obli¢k4ch sme pozo-
rovali vyrazné zvySenie hladiny (1,7-ndsobné) oproti
1. odberu. Vyrazné zvySenie sme pozorovali voci
1. skupine (2. odber), kde dosahovalo aZ 9,5-nasobok.
Rozdiel bol Statisticky vyznamny ako pri 1. skupine,
medzi kontrolnou skupinou a 2. skupinou, ako aj medzi
1. a 2. skupinou (P < 0,05; P < 0,05; P < 0,01).

Nizku hladinu Hg v svalovine sme zistili aj u kur-
¢iat v 1. pokusnej skupine po 8. tyZdni pokusu (tab. II).
V 2. skupine sme u kuréiat oproti nosniciam zistili zvy-
$ent kumul4ciu Hg. Nami zisten4 hladina Hg u kurciat
(2. skupina) bola ovplyvnena zvySenym prijmom Hg
u nosnic, oho dosledkom je aj zvy$ené vyluéovanie vo
vaji¢kach (Pribilincova et al., 1996).

V naSom experimente hladina Hg v pedeni nosnic
prevysila hladinu vo svalovine aZ 35-nasobne.Vyrazne
mensi rozdiel bol u kur€iat a predstavoval len 4-6-n4-
sobok hladiny v svalovine. Zvy$enie hladiny Hg v pe-
Ceni pozorovaliaj Rubinstein a Soares (1979)
po dlhodobej aplikécii metylortuti. I napriek tomu, Ze
hladinu Hg v Casovych suvislostiach sme nesledovali,
vySka nami pozorovanej hladiny je v siilade s pozoro-
vanim uvedenych autorov. Nérast hladiny Hg v peceni
kurciat potvrdili aj E1-Begearmi et al. (1974) pri
pouZiti metylortuti.

Pokles hladiny Hg v peceni (2. skupina nosnic) bol
pravdepodobne spdsobeny vysokou individualnou od-
chylkou, ako aj zvySenou detoxifika¢nou schopnostou
pecene nosnic. Pokles sme v§ak nepozorovali u kuréiat
2. skupiny pri 2. odbere. Nami zisteny nédrast Hg oproti
1. skupine bol takmer Sestnasobny a bol ovplyvneny
zvySenim davky Hg aplikovanej nosniciam. Pri druhom
odbere (8. tyZdefi pokusu) predstavoval narast Hg tiez
niekolkonasobok. Kumulicia Hg v peéeni mladat je
vysvetlovand viacerymi autormi. Drasch et al
(1993) udavaju, Ze vo fetdlnej peceni je velmi vysoka
hladina metalothioneinu, podobného proteinu, ktord
bréani dal3ej distribicii Hg z fetdlnej pe¢ene. Vzhladom
na vek kurciat po vyliahnuti (7 dni) m6Ze uvedena sku-
to¢nost platit pri prvych diioch Zivota sledovanych kur-
Ciat.

Pri porovnani hladiny Hg u nosnic sme pri obidvoch
skupinach (5 mg, 30 mg) zistili iba maly rozdiel v hla-
dine Hg v obli¢kach. Podstatné zvySenie Hg bolo v ob-
liCkach kurciat (2. skupina) pri obidvoch odberoch, kde
oproti 1. skupine predstavovalo zvySenie 7,5, resp.
9,5-nasobok (obr. 2).

Drasch et al. (1993) vysvetluji zvy$enie hladiny
ortuti ako dosledok jej redistribicie v tele z inych or-
géanov smerom do obli¢iek. Tu moZno predpokladat, Ze
k takémuto presunu doslo u kurdiat, nakolko sme zistili
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2,5-nasobny pokles hladiny v svalovine, ako aj malé
zniZenie hladiny v peleni. Zo skorSich pozorovani
(Clarkson, 1972) vyplyva, Ze uréiti lohu pri ku-
mulécii Hg mdZe zohrat aj schopnost premeny ortuti na
anorganickd formu, ktord ma vicSiu afinitu k obli¢-
kam.
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THE EFFECT OF MICROBIAL PHYTASE APPLIED
IN FEED MIXTURES ON PHOSPHORUS AND CALCIUM
UTILIZATION IN CHICKEN BROILERS

VLIV MIKROBIALNI FYTAZY APLIKOVANE V KRMNYCH SMESICH
NA VYUZITI FOSFORU A VAPNIKU U DRUBEZICH BROJLERU

P. Zobaé'!, L. Kumprecht', O. Volfova?, K. Simegek', J. Dvorakova’

'Research Institute of Animal Nutrition, Pohovelice, Czech Republic
Institute of Microbiology, Academy of Sciences of the Czech Republic, Praha, Czech Republic

ABSTRACT: An enzymic preparation containing phytase, produced in a pilot plant of the Institute of Microbiology of the
Academy of Sciences of CR in Prague-Kr¢ by fermentation of recently isolated strain 921 of Aspergillus niger, was used in
a trial on chicken broilers. Phytase activity of 490 PU/g was determined in the produced preparation. Maximum activity was
observed at temperatures ranging from S0 to 55 °C and at the environmental pH value 5.0. The objective of a comparative
feeding trial on chicken broilers was to determine the most effective concentration of the phytase-containing preparation used.
The trial was conducted on 240 straight-run cockerels of ROSS hybrid. The preparation was applied at a concentration of
0-150 g of the substance per 100 g of BR1 or BR2 feed mixture. As established on the basis of chicken growth and by
calculation of 2nd-degree polynomial, within the above range the optimum preparation concentration was found to be
118 g/100 kg BRI mixture and 160 g/100 kg BR2 mixture while inorganic phosphorus (DiCaP) was eliminated from the
ration. Administration of 50% DiCaP decreased the optimum phytase level to 102 g/100 kg BR1 mixture in the production
period from the 1st to 21st day, and to 137 g/100 kg BR2 mixture in the period from the 22nd to 42nd day. These results
show that phytase need in BR2 mixture is higher than that in BR1 mixture, which can be explained by the higher percentage
of grains in BR2 mixture, that means by the higher content of phytate phosphorus. The supply of inorganic phosphorus in
form of DiCaP not only decreased the optimum phytase level both in the first and second production periods, but also it
improved chicken growth and feed conversion, which suggests that it is necessary to determine the most appropriate concen-
trations of DiCaP in BR1 and BR2 mixtures in the next trial on chicken broilers.

phytase; activity; concentration, chicken broilers; growth; feed consumption; calcium; phosphorus; tibia; digestibility; droppings

ABSTRAKT: K pokusu na dribeZich brojlerech byl pouZit enzymovy preparéat obsahujici fytdzu, vyrobeny v poloprovoznim
zafizeni Mikrobiologického tistavu AV CR v Praze-Kr&i fermentaci pomoci nové izolovaného kmene Aspergillus niger 921.
U ziskaného preparitu byl ve VUVZ Pohofelice stanovena aktivita fytdzy 490 PU/g. Maximalni aktivity bylo dosaZeno pti
teplotich v rozmezi 50-55 °C a pH prostfedi 5,0. Pfedmé&tem krmného srovnavaciho pokusu na dribeZich brojlerech bylo
stanoveni nejicinnéjsi hladiny pouZitého preparitu s fytdzou ve smésich BR1 a BR2. Do pokusu bylo zafazeno 240 jedno-
dennich kohoutkil hybrida ROSS. Kohoutci byli umist&ni v klecich pokusné haly VUVZ Pohotelice po 10 kusech. Pokus byl
sestaven jako dvoufaktoridlni s opakovanim podle vzorce 2 x 6 x (20), pfi¢emZ faktor A pfedstavoval hladiny dikalciumfos-
fatu (2) a faktor B odstupiiované hladiny fytdzy (6). V pokusu byla sledovdna hmotnost kufat v 1., 21., 35. a 42. dni véku.
Spotieba smési v kg na 1 kg pfiristku byla sledovana za obdobi 1. aZ 21. den v&ku u smési BR1 a v jednotlivych tydennich
intervalech u smési BR2. Bilan¢ni pokus na brojlerech byl proveden jako skupinovy ve véku kufat od 22. do 42. dne. Kufata
byla umisténa po 6 kusech v bilan&nich klecich, které umoZiiuji sledovani kvantitativniho pfijmu krmiva a kvantitativni sbér
trusu. Hmotnost kufat krmenych smésmi s 50% obsahem dikalciumfosfatu (DiCaP) byla ve v3ech sledovanych obdobich
vysoce pritkazné vy33i (P < 0,01) neZ hmotnost kufat, jimZ byl z krmnych smé&i BR1 a BR2 DiCaP iplné vypustén.
Odstupiiované hladiny enzymového preparatu s fytizou ovlivnily prikazné (P < 0,1) hmotnost kufat v 21. a 35. dni v&ku.
Pritkazné rozdily (P < 0,1) v 21. dni v&ku byly zji§tény mezi skupinami by < by a v 35. dni v&ku pak u skupin kufat by < by,
bs. Hmotnost kufat krmenych smésmi BR1 a BR2 s odstupfiovanymi hladinami enzymového preparitu s fytazou byla pru-
mémé o 3 aZz 15 % vy38i v 21., 35. i 42. dni vé_ku (tab. III a 1V). Zavislost mezi hmotnosti kufat v 21. a 42. dni vé&ku
a odstupiiovanymi koncentracemi enzymového preparitu s fytizou v krmnych smésich byla vyuZita k vypo&teni nejicinngjsi
koncentrace enzymového preparitu metodou parabolické regrese. V tab. V jsou uvedeny rovnice polynomu 2. stupné s in-
flexnim bodem, indexy korelace a determinace. Pfi vypusténi DiCaP ze smé&si BRI (do 21. dne v&ku kufat) byl inflexni bod
pfi koncentraci 118 g/100 kg smési, u smési BR2 (22.-42. den véku) byl inflexni bod pfi koncentraci 160 g/100 kg. Pii
zafazeni 50 % DiCaP do smé&si BR1 byl vypocten inflexni bod 102 g/100 kg a v obdobi vykrmu smé&si BR2 137 g/100 kg.
Vypusténi DiCaP z krmnych smési ovlivnilo pritkazné (P < 0,1) negativné spotfebu smési v kg na 1 kg pfirlistku od 1. do
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21. dne i od 22. do 42. dne v&ku kufat v&etné celkové spotfeby smési. Spotieba smési BR1 a BR2 u skupin krmenych bez
DiCaP (ay) byla o § a% 8 % vy38i neZ u skupin kufat krmenych smé&smi s 50% hladinou DiCaP (a,). Spotfeba smési na 1 kg
pfirustku nebyla statisticky vyznamné ovlivnéna odstupiiovanymi hladinami enzymového preparitu s fytdzou. Primérné niZ§i
spotfebu smé&si jak v obdobi krmeni smé&smi BRI, tak i smésmi BR2 vykazovaly skupiny kufat, jimZ byly aplikovany
odstupiiované hladiny enzymového preparatu s fytazou pfi pouZiti 50% DiCaP (tab. VI a VII). Krmné smési s 50% obsahem
DiCaP ovlivnily vysoce priikazné (P < 0,01) jak hmotnost, tak i obsah sudiny, popela, Ca a P v holenni kosti kufat oproti
krmnym smésim, ve kterych DiCaP nebyl zafazen. Odstupiiované koncentrace enzymového preparatu ovlivnily priikazné (P
< 0,1) pouze hmotnost holenni kosti mezi skupinami b; < by (tab. VIII a IX). Vysoce priikazné& niZsi stravitelnost fosforu (P
< 0,01) byla zji§t&na u kufat krmenych sm&mi s 50% obsahem DiCaP ve srovnani se stravitelnosti fosforu u skupiny kufat
krmenych smésmi bez DiCaP. Stravitelnost vapniku u kufat krmenych stejnymi smé&smi nebyla statisticky vyznamné ovliv-
néna (tab. X a XI). Odstupiiované koncentrace enzymového preparitu s fytizou neovlivnily prikazné obsah vépniku ani
fosforu vylou&eného v exkrementech. Vysoce pritkkazné vys$si (P < 0,01) vylu€ovéni fosforu a pritkkazn& vy3si (P < 0,05)
vylu€ovani vipniku bylo pozorovino v exkrementech kufat krmenych smésmi s 50% obsahem DiCaP ve srovnani s exkre-
menty kufat krmenych smésmi, v nichZ nebyl DiCaP obsaZen (tab. XII).

fytaza; aktivita; koncentrace; kufeci brojlefi; rist; spotfeba krmiva; vapnik; fosfor; holenni kost; stravitelnost; exkrementy

INTRODUCTION

Feed mixtures for poultry mostly consist of feeds of
plant origin, grains, seeds, extracted meals and side-
products from grain processing. These ingredients sup-
ply a large amount of phosphorus to feed mixtures, but
this phosphorus is utilizable to a very small extent only
because it is fixed in form of myoinositol hexaphos-
phate. Phosphorus contained in plants in phytate form
is utilizable by monogastric animals from 20-30% only.
Hardly utilizable fixed phosphorus gets through farm-
yard manure into soil and waters, where it is released,
negatively affecting the environment. Phytate hydroly-
sis by help of the enzyme phytase can result in the
release and utilization of phosphate ions from phytate
in the digestive tract of monogastric animals, thus re-
ducing phosphorus elimination in excrements.

Some companies manufacturing biological prepara-
tions tried to cope with this situation that is analogical
in western countries. The Dutch company Gist Bro-
cades believes that by including the enzymic prepara-
tion Natuphos in poultry and pig diets it will be possi-
ble to decrease phosphorus content in the residues of
animal origin by 35-50%. Another company manufac-
turing a preparation containing phytase is Alltech in
the USA. The preparation Allzyme Phytase is compa-
rable with Natuphos. A phytase-producing microorgan-
ism was also isolated in the Institute of Microbiology
.of the Academy of Sciences of CR. Development of
a technological procedure applicable to the industrial
manufacture of phytase is currently in progress.

Practical experience of using phytase-containing
preparations is relatively satisfactory. Schoner et al.
(1993) conducted trials on chick broilers to study the
effect of various levels of microbial phytase at various
concentrations of inorganic phosphorus (monocalcium
phosphate) on performance and calcium and phospho-
rus retention.

Farrell et al. (1993) tested the effectiveness of
phytase of microbial origin in feed rations for chick and
duck broilers. The effectiveness was evaluated on the
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basis of growth rate, feed intake, phosphorus retention
and phosphorus content in tibia ash. Supplementation
of phytase preparation positively affected the indicators
investigated in both trials.

The characteristics, optimum conditions for the effec-
tive use of enzymic preparation ALLZYME PHYTASE
and application in feed mixtures for poultry and pigs were
described by Power and Kahn (1993).

The effect of supplemental phytase on phosphorus
utilization and performance of broiler chickens on feed
ration without inorganic phosphorus supplementation
was tested by Broz et al. (1994). Phytase prepared
from a culture of the Aspergillus niger strain at various
concentrations 125, 250 and 500 PU/kg of feed signifi-
cantly increased both chicken growth and feed intake.
Feed conversion rose insignificantly. Improved phos-
phorus utilization, significant increase in the concentra-
tion of plasma inorganic phosphorus and an increase in
ash per cent content in the tibia of chickens applied
phytase were also observed.

Denbow etal. (1985) studied how to improve the
utilization of phosphorus from soya flour included in
feed mixtures for broilers with supplementation of the
enzyme phytase.

The latest knowledge of the effects of phytase-con-
taining preparations currently available on the market
as demonstrated in poultry and pig nutrition is pre-
sented by Zoba¢ et al. (1995).

The objective of this paper was to use the enzymic
preparation with phytase produced on the basis of re-
cently isolated strain 921 of Aspergillus niger in order
to release phosphate ions from phytate, which is pre-
sent in feed mixtures for poultry, and to determine the
most efficient concentration.

MATERIAL AND METHODS
A phytase-containing enzymic preparation manufac-

tured by fermentation of recently isolated strain 921 of
Aspergillus niger (phytase CZ) in a pilot operation of
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the Institute of Microbiology of the Academy of Sci-
ences of CR in Prague-Kr& was used in a trial on chick
broilers. Production process was optimized and the
phytase-containing preparation was isolated in labora-
tories and pilot operation of the Institute of Microbiol-
ogy of the Academy of Sciences of CR in Prague-Kré
(Volfova etal., 1994). Phytase activity of 490 PU/g
was determined in the produced preparation. Maximum
activity was achieved at temperatures ranging from 50
to 55 °C and pH value of the environment 5.0. Phytase
activity was determined by the method based on hy-
drolysis of dodecane sodium salt of phytic acid using
phytase for salt dissociation while inorganic phosporus
is produced, which forms, with molybdate-vanadate
agent, a yellow complex measurable at 400 nm on
spectrophotometer. A phytase unit (PU) was determi-
ned as the enzyme amount that will release 1 pmol of
inorganic phosphorus from dodecane sodium salt of
phytic acid under standard conditions (pH = 5.0; tem-
perature 50 °C; reaction time 20 minutes) per 1 minute
(Zobac et al., 1994).

The objective of the feeding comparative trial on
chicken broilers was to determine the most effective
concentration of the used phytase-containing prepara-
tion in feed mixtures BR1 and BR2. The trial involved
240 straight-run cockerels of ROSS hybrid, supplied by
the company Lihn& kufat Mach, Litomysl. The cocker-
els were housed in cages of an experimental facility of
the Research Institute of Animal Nutrition at Po-
horelice, each cage containing 10 chicks. The trial lay-
out was a two-factor one with replication according to
the formula 2 x 6 x (20) while:
factor A — dicalcium phosphate concentrations (2)
factor B — various phytase levels (6).

Tab. I shows feed mixture formulations, Tab. II
composition of mineral feed supplement and additives.
The chickens received pre-starter mixtures BRI for
broilers from the 1st to 21st day of age, and feed mix-
tures BR2 for broiler production from the 22nd to the
42nd day of age. Feed mixtures with constant compo-
sition of animal and plant ingredients and biofactor
supplements were used throughout the whole period.
Some changes were adopted in the composition of mi-
neral feed supplement MKP2 SP. Temperatures and

1. Formulation of feed mixtures BR1 and BR2 for chicken broilers

Feed mixtures

Ingredient BRI BR2

per cent content
Fish meal 5 1
Meat-bone meal 3 2
Ethanol fodder yeast 1 1
Soybean meal 25 25
Corn 40 40
Wheat 21 26
DBiovitan BR1-Super 1 -
2Biovitan BR2-Super - 1
Mineral feed supplement 2-SP 4 4
Total 100 100

YBiovitan BR1-Super: vitamin A 1 500 000 i.u., vitamin D 350 000
i.u., vitamin E 5 000 mg, vitamin K, 300 mg, vitamin B, 300 mg,
vitamin B, 600 mg, vitamin B 450 mg, vitamin B, 2.5 mg, niacin
3 000 mg, calcium pantothenate | 250 mg, biotin 7.5 mg, folic acid
100 mg, choline 30 000 mg, DL-methionine 200 000 mg, L-lysine HC
1 200 000 mg, methichlorpindol 10,000 mg + methylbenzoate 835 mg
? Biovitan BR2-Super: vitamin A 1 200 000 i.u., vitamin Dy 250 000
i.u., vitamin E 3 000 mg, vitamin K3 250 mg, vitamin B, 250 mg,
vitamin B, 500 mg, vitamin B4 300 mg, vitamin B, 2 mg, niacin
2 500 mg, calcium pantothenate 1 000 mg, choline 20 000 mg,
DL-methionine 180 000 mg, L-lysine HCI 185 000 mg

relative humidity in the experimental facility were ad-
justed pursuant to standards for broiler production. Illu-
mination was continuous, water and feed intake ad li-
bitum.

Chicken weight was determined at the 1st, 21st, 35th
and 42nd day of age in the trial. Feed intake in kg per
1 kg of weight gain was recorded in the period from
Ist to 21st day of age (BR1 mixture) and in the separate
weekly intervals for mixture BR2. A metabolic trial on
broilers was conducted as a group one at the chicken
age from 22nd to 42nd day. The chickens were placed
in metabolic cages by sixh birds, and this makes it
possible to determine feed intake in terms of its quan-
tity and to collect droppings also with respect to their
amount. Metabolic trial consisted of four metabolic pe-
riods. There were four-day metabolic periods. All drop-

II. Composition of mineral supplement and additives to mixtures BR1 and BR2 per 100 kg

i Mixtures
Ingredient SP:::tﬁ ¢ it
agby | agby | agby | agbs | agbs | agbs | aby | aby | ab, | aby | ajby | ajbs
MKP 2-SP 0% DiCaP g 4000 | 4 000 | 4 000 | 4 000 | 4 000 | 4 000 - - - - - -
MKP2-SP 50% DiCaP g = = = = = - | 4000|4000/ 4000|4000 | 4000|4000
Phytase CZ g - 30 60 90 120 150 - 30 60 90 120 150
MKP2-SP 0% DiCaP: mineral supplement MD II 400 g, fodder li 2 180 g, dicalcium phosphate 0 g, wheat groats 1 220 g, fodder
salt 200 g
MKP2-SP 50% DiCaP: mineral supplement MD II 400 g, fodder li 1 650 g, dicalcium phosphate 760 g, wheat groats 990 g, fodder

salt 200 g

1 kg MD II contains: ferrous sulfate 140 000 mg, cuprous sulfate 14 000 mg, zinc oxide 25 000 mg, manganese oxide 29 500 mg, potassium
"iodide 150 mg, cobalt sulfate 150 mg, Magnovit (70% MgO) 379 000 mg, sodium selenite 100 mg, siloxide 5 500 mg, feed meal ad 1 kg
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pings collected over the metabolic period were stored
in freezer at a temperature of -4 °C. Droppings were
subjected to thawing and homogenized after termina-
tion of each metabolic period, and samples were taken
for lyophilization.

The cockerels included in metabolic trial were pre-
vented an access to feed 12 hours before the beginning
of the metabolic period and 12 hours after its termina-
tion. Feed was available to cockerels ad libitum in the
metabolic period. The chickens were weighed at the
onset of the metabolic period and at its end. Forty-eight
chickens were slaughtered at the end of trial to deter-
mine dressing percentage; tibia samples were also
taken to determine Ca and P contents.

Feed mixtures, droppings and bones were analyzed
following methodologies established by the standard
CSN 46 7007 (1973). Phosphorus content was determi-
ned pursuant to CSN 46 7092 (1985). Calcium was
determined manganometrically. The results were pro-
cessed by multivariate analysis of variance (Snede-
cor, Cochran, 1969) and by the method of para-
bolic regression (Zeman, 1986).

RESULTS

Tab. III shows the effect of various phytase levels
on chicken weight at two dicalcium phosphate (DiCaP)
concentrations; Tab. IV documents various concentra-
tions of phytase preparation x DiCaP interactions. The
weight of chickens receiving feed mixtures with 50%
DiCaP was highly significantly higher in all test periods
(P < 0.01) in comparison with the weight of chickens
receiving feed mixtures BR1 and BR2 in which DiCaP
was not used at all. The various concentrations of phytase

preparation had significant effects (P < 0.1) on chicken
weight at the 21st and 35th day of age. Significant differ-
ences (P < 0.1) were observed between the groups by <
b, at the 21st day of age and in chicken groups by < by,
bs at the 35th day of age. The weight of chickens receiv-
ing feed mixtures BR1 and BR2 with various concentra-
tions of phytase preparation was higher on average by
3-15% at the 21st, 35th and 42nd day of age.

The relation between chicken weight at the 21st and
42nd day of age and various concentrations of phytase-

' -containing enzymic preparation in feed mixtures was

used to calculate the most effective concentration of
enzymic preparation by the method of parabolic regres-
sion. Tab. V shows the equations of 2nd degree poly-
nomial with inflection points, and correlation and de-
termination indexes. When DiCaP was excluded from
BR1 mixture (until the 21st day of chicken age), inflec-
tion point was determined at a concentration of
118 g/100 kg of mixture, while inflection point in BR2
period (22nd to 42nd day of age) was at a concentration
of 160 g/100 kg. After inclusion of 50% DiCaP in BR1
mixture inflection point was calculated for 102 g/100 kg
and in BR2 period for 137 g/100 kg.

Tab. VI shows the effect of various concentrations
of phytase preparation on feed intake in kg per 1 kg of
live weight gain of chickens at two DiCaP concentra-
tions, Tab. VII documents DiCaP x various concentra-
tions of phytase preparation interactions in relation to
the consumption of mixtures BR1 and BR2 in kg per
1 kg weight gain. DiCaP exclusion from feed mixtures
significantly (P < 0.1) negatively affected feed intake
in kg per 1 kg weight gain from 1st to 21st day as well
as from 22nd to 42nd day of age including total feed
intake. The consumption of feed mixtures BR1 and
BR2 in groups receiving no DiCaP (ajp) was by 5-8%

II1. The effect of various phytase concentrations on chicken weight at two dicalcium phosphate levels

Sam sPec.iﬁc DiCaP levels Phytase concentrations Total
unit 2 a bo b, b, by by bs average
Chicken number 103 117 34 37 33 38 39 39 220
Starting weight g 49 49 48 48 47 49 49 48 49
Weight at 21st day g 5014 5518 492! 518" | 5282 | 535! 553° 530" 526
SD g +79 +78 +88 +85 +83 £78 +79 +75 -
Index % 100.00| 109.98 [ 100.00| 105.28| 107.32 10874 | 11240 | 10772 -
Weight at 35th day g 1146 | 1374 | 1162' | 1195'% | 1292'% | 1279"% | 1336 | 12972 1 260
SD g £255 | +194 | +265 |+268 |+234 |[+264 |+226 |=+218 -
Index % 100.00 119.90 100.00 102.84 111.19 110.07 114.97 111.62 -
Weight at 42nd day g 1480 | 1806® | 1548 1563 1676 1661 1670 1711 1 643
SD g + 361 +£247 | £356 | +345 | £301 +354 | £393 | +£299 =
Index % 10000 | 12203 | 100.00| 10097 | 10827 107.30| 107.88| 11053| -

Legend for Tabs. III, IV, V, VI, VII, VIII, IX, X, XI and XII:
2o — 0% dicalci hosphate, a, - 50% dicalci Lot

by — 0 g phytase per 100 kg mixture, b; — 30 g phytase per 100 kg mixture, b, ~ 60 g phytase per 100 kg mixture, b; — 90 g phytase per
100 kg mixture, by — 120 g phytase per 100 kg mixture, bs — 150 g phytase per 100 kg mixture

The values designated by different capital letters are highly significantly different at P < 0.01

The values designated by different Arabic figures are significantly different at P < 0.1
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IV. The effect of DiCaP x various concentrations of phytase preparation interaction on chicken weight

Indi Specific DiCaP x phytase preparation interaction
cator st
a9bo by b, by agby agbs a1bo ab, ab; a;by ajby a;bs

Chicken number 14 18 14 18 20 19 20 19 19 20 19 20
Weight at 1st day g 48 48 48 49 50 48 49 48 48 50 48 49
Weight at 21st day g 464 498 501 512 516 514 519 538 555 559 590 546
Index I % 100.00 107.33 107.97 110.34 111.21 110.78 111.85 115.95 119.61 120.47 127.16 117.67

- Index II % 100.00 107.33 107.97 110.34 111.21 110.78 100.00 103.66 106.94 107.71 113.68 105.20
Weight at 28th day g 738 775 802 777 858 814 867 880 925 980 991 994
Index I %o 100.00 105.01 108.67 105.28 116.26 110.30 117.48 119.24 125.34 132.79 134,28 134.69
Index II % 100.00 105.01 108.67 105.28 116.26 110.30 100.00 101.50 106.69 113.03 114.30 114.65
Weight at 35th day % 1 068 1098 1174 1117 1247 1176 1257 1292 1411 1 440 1425 1418
Index I % 100.00 102.81 109.93 104.59 116.76 110.11 117.70 120.97 132.12 134.83 133.43 132.77
Index II %o 100.00 102.81 109.93 104.59 116.76 110.11 100.00 102.78 112.25 114.56 113.37 112.81
Weight at 42nd day % 1411 1376 1522 1477 1 550 1 546 1 686 1751 1 831 1845 1 849 1877
Index I % 100.00 97.52 107.87 104.68 109.85 109.57 119.49 124.10 129.77 130.76 131.04 133.03
Index II % 100.00 97.52 107.87 104.68 109.85 109.57 100.00 103.86 108.60 109.43 109.67 111.33




V. Polynomial regression of the effect of phytase preparation on chicken weight at 21st and 42 days of age

Day Mixture 0% DiCaP 50% DiCaP

y = 467.86 + 0.824x — 0.003492x> y = 514.68 + 1.052x — 0.005139x>
st BRI correlation index 0.971 correlation index 0.850

determination index 94.3 determination index 72.3

x-extreme 117.95 x-extreme 102.33

y = 1372 + 2.197x - 0.006885x* y =1 687.18 + 2.658x — 0.009703x>
42nd BR2 correlation index 0.925 correlation index 0.984

determination index 85.5 determination index 96.8

x-extreme 159.52 x-extreme 136.98

higher than that in the groups of chickens receiving
mixtures with 50% DiCaP concentration (a;). Feed in-
take per 1 kg weight gain was not statistically signifi-
cantly influenced by the various concentrations of
phytase preparation. Lower feed consumption in aver-
age values both in BR1 and BR2 periods was observed
in chicken groups applied various concentrations of
phytase preparation at 50% DiCaP (Tab. VI).

The effect of DiCaP and various concentrations of
phytase preparation on Ca and P contents in the tibia
of chickens is shown in Tab. VIII, DiCaP x phytase
preparation interactions in Tab. IX. Feed mixtures with
50% content of DiCaP affected highly significantly
(P < 0.01) both the weight and the content of dry mat-
ter, ash, Ca and P in the tibia of chickens in comparison
with feed mixtures without DiCaP. Various concentra-
tions of enzymic preparation significantly affected (P <
0.1) only tibia weight between the groups b; < by.

Tab. X shows the effect of DiCaP and various con-
centrations of phytase preparation on P and Ca digesti-
bility in chickens. Tab. XI documents DiCaP x various
concentrations of enzymic preparation interactions.
Highly significantly lower phosphorus digestibility
(P < 0.01) was observed in chickens receiving feed
mixtures with 50% DiCaP content in comparison with
phosphorus digestibility in the group of chickens on
diet without DiCaP. Calcium digestibility in chickens
receiving the same feed mixtures was not influenced at
a significance level.

Tab. XII shows the results of phosphorus and cal-
cium determination in 1 kg of dry droppings in chick-
ens. The various concentrations of phytase preparation
did not significantly affect either calcium or phospho-
rus content eliminated by droppings. Highly signifi-
cantly higher (P < 0.01) phosphorus elimination and
significantly higher (P < 0.05) calcium elimination
were observed in droppings of chickens receiving feed
mixtures with 50% DiCaP content in comparison with
droppings of chickens on diets without DiCaP.

DISCUSSION

The objective of this feeding comparative and meta-
bolic trial on chicken broilers was to determine oppor-
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tunities for using a new enzymic preparation contain-
ing phytase as an active ingredient, produced by sub-
mersion fermentation of recently isolated strain 921 of
Aspergillus niger, in feed mixtures BR1 and BR2. The
goal was to calculate optimum concentrations of this
enzymic preparation in the above mixtures in relation
to the content of inorganic phosphorus in form of di-
calcium phosphate. The preparation manufactured in
a pilot plant of the Institute of Microbiology of the
Academy of Sciences of CR in Prague-Kr¢ was diluted
to such a ratio to obtain the concentration series rang-
ing from 0 to 150 g of preparation per 100 kg of feed
mixture BR1 or BR2. The results of chicken growth
and calculation of 2nd degree polynomial were em-
ployed and within this range, optimum concentration of
the preparation was found to be 118 g/100 kg BRI
mixture and 160 g/100 kg of BR2 mixture when no
DiCaP was used. After 50% DiCaP supplementation,
which corresponds to we level of inorganic phosphorus
recommended for Natuphos application (Zoba¢ etal.,
1995), optimum phytase level decreased: to 102 g/100 kg
of BR1 mixture in the starter period from the Ist to the
21st day and to 137 g/100 kg of BR2 mixture in the
period from the 22nd to the 42nd day. These results
show that phytase need in BR2 mixture is higher than
in BRI mixture, which can be explained by the higher
proportion of grains in BR2 mixture, that means by the
higher content of phytate phosphorus. Supplementation
of inorganic phosphorus in form of DiCaP not only
decreased the optimum phytase level both in the first
and in the second production periods, but also it im-
proved the growth and feed conversion, which implies
that the most appropriate DiCaP concentrations in mix-
tures BR1 and BR2 should also be determined in the
next trial on chicken broilers. Available literature did
not contain any papers, the results of which could be
compared with the above values.

The efficiency of phytase used in the preparation
which was manufactured by submersion fermentation
of newly isolated strain 921 of Aspergillus niger, evalu-
ated on the basis of growth rate, feed intake, phospho-
rus content in tibia and phosphorus elimination by
chicken droppings is comparable with preparations
used by Farrell et al. (1993), Power, Kahn
(1993), Broz et al. (1994).
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VI. The effect of various phytase concentrations on feed intake in kg per 1 kg of weight gain at two dicalcium phosphate levels

friiaie Spec.iﬁc DiCaP levels Phytase concentrations Total

unit ag a bo b, b, bs b, bs average
Group number 12 12 4 4 4 4 4 4 24
BRI intake per 1 kg weight gain within days 1 to 21 kg 1.800 1.715 1.759 1.690 1.890 1.720 1.735 1.715 1.750
SD kg +0.151 + 0.050 +0.017 +0.023 +0.242 +0.012 + 0.087 + 0.064 -
Index % 100.00 95.28 100.00 96.08 107.45 97.78 98.64 97.50 -
BR2 intake per 1 kg weight gain within days 22 to 42 kg 24331 22312 2.258 2.298 2455 2375 2335 2273 2.330
SD kg +0.274 +0.140 +0.157 +0.119 +0.311 +0.398 +0.147 +0.279 -
Index % 100.00 91.70 100.00 101.77 108.72 105.18 103.41 100.66 -
o fued neak o Ly wolshe sl withindoye:1 o kg 22151 20792 2115 2.008 2255 2.163 2.148 2.105 2.140
SD kg +0.199 +0.109 +0.112 + 0.070 +0.270 +0.242 +0.121 + 0.200 -
Index % 100.00 93.86 100.00 99.20 106.62 102.27 101.56 99.53 -

The values designated by different Arabic figures are significantly different at P < 0.1
VII. The effect of DiCaP x various concentrations of phytase preparation interactions on feed intake in kg per 1 kg weight gain
Indicator Sp.eciﬁc DiCaP x phytase preparation interaction
uny agbo ab; agby agb3 agby agbs ajby ajb; a)b ajby ajb, ajbs

Group number 2 2 2 2 2 2 2 2 2 2 2 2
BRI intake within days 1 to 21 kgkg™! 1.81 1.71 2.10 1.71 1.81 1.66 1.78 1.67 1.68 1.73 1.66 1.77
Index I % 100.00 94.48 116.02 94.48 100.00 91.71 98.34 92.27 92.82 95.58 91.71 97.79
Index 11 % 100.00 94.48 116.02 94.48 100.00 9171 100.00 93.82 94.38 97.19 93.26 99.44
BR2 intake within days 22 to 42 kgkg™! 221 2.39 272 2.52 2.44 2.33 231 221 2.19 2.24 224 2.22
Index I % 100.00 108.14 123.08 114.03 110.41 105.43 104.52 100.00 99.10 101.36 101.36 100.45
Index II % 100.00 108.14 123.08 114,03 11041 105.43 100.00 95.67 94.81 96.97 96.97 96.10
Total feed intake within days 1 to 42 | kgkg™! 2.07 2.15 2.49 2.23 224 2.12 2.16 2,05 2.03 2.10 2.06 2.10
Index I % 100.00 103.86 120.29 107.73 108.21 102.42 104.35 99.03 98.07 101.45 99.52 101.45
Index II % 100.00 103.86 120.29 107.73 108.21 102.42 100.00 94.91 93.98 97.22 95.37 97.22
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VIIL The effect of DiCaP and various concentrations of phytase preparation on the weight, content of dry matter, ash, Ca and P in the tibia of chickens

Indicator Specific DiCaP levels Phytase concentrations Total
unit 2 8 by b, b, by by bs average
Number of determinations 24 24 8 8 8 8 8 8 48
Tibia weight g 12.06* 14.26° 12552 11.96' 12.98'2 13.54'2 14.48 13.44'72 13.16
SD g +191 +1.44 +2.04 +2.12 +1.55 + 1.69 +1.21 +2.70 -
Index %o 100.00 118.24 100.00 95.30 103.43 107.89 115.38 107.09 -
Tibia dry matter gkg! 502.42% 537.26° 515.68 494.51 516.03 534.23 527.48 531.10 519.84
SD gkg! + 41.00 + 38.03 +71.49 + 48.73 + 25.50 +33.54 +25.78 +34.83 =
Index % 100.00 106.93 100.00 95.89 100.07 103.60 102.29 102.99 -
Tibia ash gkg! 383.474 405.05° 401.49 393.42 398.09 387.33 400.53 384.67 394.26
SD gkg! +76.28 + 2691 +15.17 +17.08 +23.66 +12.85 +22.11 + 38.86 -
Index %o 100.00 105.63 100.00 97.99 99.15 96.47 99.76 95.81 -
Ca in 100% dry matter gkg! 138.88" 147.66° 145.50 142.83 143.90 141.42 145.92 140.05 143.27
SD gkg™! +9.90 +7.01 +5.75 +6.91 +722 + 14.01 +8.14 +13.79 -
Index % 100.00 106.32 100.00 98.16 98.90 97.20 100.28 96.25 -
P in 100% dry matter gkg! 66.18% 70.96® 70.76 69.12 68.07 67.85 68.25 67.36 68.57
SD g kg™ +5.09 +4.20 +3.60 +534 +4.83 +6.97 + 3.69 +6.82 -
Index % 100.00 107.22 100.00 97.68 96.20 95.89 96.45 95.20 =

The values designated by different capital letters are highly significantly different at P < 0.01

The values designated by different Arabic figures are significantly different at P < 0.1
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IX. The effect of DiCaP x various concentrations of phytase preparation interactions on the weight, content of dry matter, ash, Ca and P in the tibia of chickens

Indicator gg.(:ciﬁc DiCaP x phytase preparation interaction
agby agb, by b3 by agbs a1bg ab a,b, aby a1by a,bs
Number of determinations 4 4 4 4 4 4 4 4 4 4 4 4
Tibia weight g 1131 10.21 12.02 12.48 14.26 12.07 13.79 13.71 13.95 14.60 14.69 14.81
Index I % 100.00 90.27 106.28 110.34 126.08 106.72 121.93 121.22 123.34 129.09 129.89 130.95
Index I1 % 100.00 90.27 106.28 110.34 126.08 106.72 100.00 99.42 101.16 105.87 106.53 107.40
Tibia dry matter gkg! 467.23 481.43 521.35 51433 521.33 508.85 564.13 507.60 510.70 554.13 533.65 553.35
Index 1. % 100.00 103.04 111.58 110.08 111.58 108.91 120.74 108.64 109.30 118.60 114.22 118.43
Index II % 100.00 103.04 111.58 110.08 111.58 108.91 100.00 89.98 90.53 98.23 94.60 98.09
Tibia ash gkg! 390.14 378.43 392.61 370.84 393.44 375.36 412.85 408.42 403.56 403.83 407.63 393.99
Index I % 100.00 97.00 100.63 95.05 100.85 96.21 105.82 104.69 103.44 103.51 104.48 100.99
Index II % 100.00 97.00 100.63 95.05 100.85 96.21 100.00 98.93 97.75 97.82 98.74 95.43
Ca in 100% dry matter gkg! 141.31 137.10 141.20 134.49 14291 136.24 149.69 148.56 146.61 148.35 148.92 143.86
Index I %o 100.00 97.02 99.92 95.17 101.13 96.41 105.93 105.13 103.75 104.98 105.39 101.80
Index II % 100.00 97.02 99.92 95.17 101.13 96.41 100.00 99.25 97.94 99.10 99.49 96.11
P in 100% dry matter g kg'l 69.37 65.81 66.74 63.56 66.71 6491 72.16 7243 69.41 72.15 69.78 69.81
Index I % 100.00 94.87 96.21 91.62 96.17 93.57 104.02 104.41 100.06 104.01 100.59 100.63
Index II % 100.00 94.87 96.21 91.62 96.17 93.57 100.00 100.37 96.19 99.99 96.70 96.74
XI. The effect of DiCaP x various concentrations of phytase preparation interactions on calcium and phosphorus digestibility in chickens
Tidigsi spec?ﬁc DiCaP x phytase preparation interaction
gut by b, by agbs agby agbs a,by a1by a,by a,bs ajby a;bs

Number of determinations | 3 3 3 3 3 3 3 3 3 3 3
Ca digestibility % 23.51 25.55 19.85 21.12 20.90 21.72 2031 14.73 19.95 16.57 21.25 21.67
Index I % 100.00 108.68 84.43 89.83 88.90 92.39 86.39 62.65 84.86 70.48 90.39 92.17
Index II % 100.00 108.68 84.43 89.83 88.90 92.39 100.00 72.53 98.23 81.59 104.63 106.70
P digestibility % 40.50 43.35 40.10 49.57 42.36 40.16 39.10 36.18 34.87 35.17 40.70 37.09
Index I % 100.00 107.04 99.01 122.40 104.59 99.16 96.54 89.33 86.10 86.84 100.49 91.58
Index 1T % 100.00 107.04 99.01 122.40 104.59 99.16 100.00 92.53 89.18 89.95 104.09 94.86




X. The effect of DiCaP and various concentrations of phytase prep on cal and phosphorus digestibility in chickens
Tadicator Spec'itﬁc DiCaP levels Phytase ations Total
uni ay a by b, b, by by bs average
Number of
detetmitiafions 18 18 6 6 6 6 6 6 36
Ca digestibility % 22.11 19.08 21.91 20.14 19.90 18.85 21.08 21.69 20.59
SD P +3.67 +7.06 +4.49 + 8.55 +3.46 +7.01 +5.26 +6.42 -
Index %o 100.00 86.30 100.00 91.92 90.83 86.03 96.21 99.00 -
P digestibility % 42.67* 37.18% 39.80 39.77 37.49 4237 41.53 38.62 39.93
SD % +5.12 +5.95 +3.14 +8.07 +4.59 +8.64 +3.20 +6.89 -
Index % 100.00 87.13 100.00 99.92 94.20 106.46 104.35 97.04 -
The values designated by different capital letters are highly significantly different at P < 0.01
XII. Calcium and phosphorus contents in | kg of dry droppings in chickens
Indicator Sp'c[cmc DiCaP levels Phytase Total
uni ay a by b, b, by b, bs average
Number of
deteriinations 18 18 6 6 6 6 6 6 36
Calcium gkg! 16.46° | 2188 | 17.46 18.41 18.99 21.03 19.13 20.01 19.17
SD gkg! + 485 +6.53 +591 +6.83 +5.62 +6.95 +6.79 +7.81 -
Index % 100.00 131.49 100.00 105.44 108.76 120.45 109.56 114.60 -
Phosphorus gkg! 3514 6.11% 4.45 4.61 4.97 5.01 4.63 5.21 481
SD g.kg" + 1.06 + 1.77 +1.85 +2.01 +2.07 +2.28 +1.73 +2.49 -
Index Jo 100.00 174.07 100.00 103.60 111.69 112.58 104.04 117.08 -

The values designated by different capital letters are highly significantly different at P < 0.01
The values designated by different small letters are significantly different at P < 0.05

REFERENCES

BROZ, J. - OLDALE, P. — PERRIN-VOLTZ, A H. - RY-
CHEN, G. — SCHULZE, J. — SIMOES NUNES, C.: Effects of
supplemental phytase on performance and phosphorus utilization
in broiler chickens fed a low phosphorus diet without addition
of inorganic phosphates. Brit. Poult. Sci., 35, 1994: 273-280.
DENBOW, D M. - RAVINDRAN, V. - KORNEGAY, E. T.
- YI, Z. - HULET, R M.: Improving phosphorus availability
in soybean meal for broilers by supplemental phytase. Poult.
Sci., 74, 1995: 1831-1842.

FARREL, D. J. - MARTIN, E. - DUPREEZ, J. J. - BON-
GARTS, M. - BETTS, M. - SUDAMAN, A. - THOMSON,
E.: The beneficial effects of a microbial feed phytase in diets
of broiler chickens and ducklings. J. Anim. Physiol. Anim.
Nutr. — Z. Tierphysiol. Tierernihr. Futterm.-Kde, 69, 1993:
278-283.

POWER, R. — KAHN, N.: Phytase: The limitations to its
universal use and how biotechnology is responding. Biotech-
nol. Feed Industry, 1993: 355-368.

SCHNER, F. J. - HOPPE, P. P. - SCHWARZ, G. - WIES-
CHE, H.: Comparison of microbial phytase and inorganic
phosphate in male chickens — The influence on performance
data, mineral retention and dietary calcium. J. Anim. Physiol.

Anim. Nutr. — Z. Tierphysiol. Tierernihr. Futterm.-Kde, 69,
1993: 235-244.

SNEDECOR, G. W. - COCHRAN, W. C. : Statistical Meth-
ods. 6th ed. Ames, The Towa State Univ. 1969.

VOLFOVA, O. - DVORAKOVA, J. - HANZLIKOVA, A.
— JANDERA, A.: Phytase from Aspergillus niger. Folia Mic-
robiol., 39, 1994: 481-484.

ZEMAN, L.: Matematické metody a vypocletni technika ve
vyZivé zvifat. In: Zbor. Ref. VII. letnej $koly biometriky.
Bratislava, Ustav veterinarnych informacii a osvety 1986
(128): 60-66.

ZOBAC, P. - KUMPRECHT, 1. — SIMECEK, K. : Omezeni
kontaminace Zivotniho prostiedi fosforem pochazejicim z ex-
krementi monogastrickych zvifat aplikaci enzymovych pre-
paréti. [Final Report.] Pohotelice, VUVZ 1994, 82 p.
ZOBAC, P. - KUMPRECHT, 1. - SIMECEK, K.: The appli-
cation of enzyme phytase in feed mixtures for reduction of
the phosphorus content in poultry faeces. Zivo&. Vyr., 40,
1995: 119-128.

CSN 46 7092. Metody zkouseni krmiv — stanoveni fosforu.
Praha, UNM 1985.

CSN 46 7007. VyZivna hodnota krmiv. Praha, UNM 1973.

Received for publication on July 15, 1996

Contact Address:

RNDr. Petr Zobag, CSc., Vyzkumny ustav vyZivy zvifat, 691 23 Pohotelice, Ceska republika, tel.: 0626/93 15 41,

fax: 0626/93 13 66

22

ZIVOCISNA VYROBA, 42, 1997 (1): 13-22



REPKOVE VYLISKY V DIETACH NOSNIC
RAPESEED CAKE IN LAYING HEN DIETS
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ABSTRACT: 288 brown-egg laying hens of the hybrid Hisex Brown received six experimental diets since 19 weeks of age
during the first laying stage. Feed mashes comprised 0, 3, 6 and 9% of rapeseed cake and various amounts and combinations
of both pigments. No significant effects were observed with respect to the indicators of laying intensity and egg weight or
to the indicators of egg quality, except a moderate yolk depigmentation effect with the increasing content of rapeseed cake.
Even though a slight increase in feed intake per 1 kg of egg contents was recorded, the use of rapeseed seems to be
advantageous while economic relations of proteinaceous ingredients are positive.

hens; rapeseed 00; cake; glucosinolates
ABSTRAKT: 288 hnédovajecnych nosnic bylo rozdéleno do Ctyt skupin a krmeno dietami s 0, 3, 6 a 9 % fepkovych vylisku.

RovnéZ byl sledovén vliv obsahu fepky na zbarveni vaje¢ného Zloutku. Nebyly zji§tény priikkazné rozdily ve snd$ce a kvalité
vajec, pouze byl zji$tén mirny vliv na intenzitu snasky u 9% podilu fepkovych vyliskii a rovnéZ mirny negativni vliv na

zbarveni vaje¢ného Zloutku.

nosnice; fepka 00; vylisky; glukosinolaty

UvVoD

Price navazuje na naSe pfedchozi pfispévky (Vy-
mola etal., 1995, 1996), ve kterych jsme se zabyvali
uplatnénim fepkovych vyliski ve vykrmu brojlerovych
kurat a té€zkych krat. Zatimco se ve vykrmu dribeZe
doporucuje, v zéavislosti na obsahu glukosinolati, obec-
né asi 10 % fepkového Srotu ¢i pokrutin, u nosnic jsou
doporuc¢ované hodnoty asi o polovinu niz§i. Chtéli
jsme tedy prispét ke zmirnéni obav producentii vajec
z vlivu antinutri¢nich litek obsaZenych v fepce na pa-
rametry uZitkovosti nosnic.

Roth-Maier (1988) sledoval vliv &tyf pokus-
nych diet, které obsahovaly 0, 10, 15 a 20 % fepkového
extrahovaného 3rotu (00), na intenzitu sna$ky nosnic.
Jako horni hranici doporucil na zakladé vysledki 15 %
RES, nebot statisticky prikazné niZ3i piijem krmiva
a nasledné niZs§i hmotnost vajec pozoroval jen u diety
s obsahem 20 % RES. Av3ak ani u této skupiny nena-
lezl rozdily v senzorickém hodnoceni vajec. V navazu-
jici praci se shodnym schématem potvrdili Roth-
Maier a Kirchgessner (1988) tyto zavéry
a upozornili i na vy$§i dhyny nosnic s 20% podilem
RES v krmné smési.

Podobné diety provéfoval ve stejné dobé i Bagu-
y o (1988), ktery v8ak neprokazal signifikantni vliv na
pfijem krmiva, vajeénou produkci, hmotnost vajec,
konverzi krmné smési, barvu Zloutku ani na tloustku
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skofapky, a to dokonce ani u diety s 20% zastoupenim
00-fepkového Srotu. Dokumentoval vSak sniZeni nakla-
di na vejce se stoupajicim zastoupenim fepkového
Srotu.

Rada autori nedoporuduje pouZiti fepkovych pro-
dukti v krmnych smésich pro hnédovajecné slepice
s ohledem na jejich zvy$enou citlivost na glukosinola-
ty. Schulte (1986) upozoriiuje na moznost tvorby
trimetylaminu v travicim traktu dribeZe, jsou-li ji
v krmné smési podavéany fepkové produkty. Trimetyla-
min pak zpisobuje ve vejcich rybi pach a chut. Z to-
hoto diivodu nedgporucuje piekrodit u nosnic hranici
10 % fepkového Srotu (00) ve smési, kdeZto brojlerim
Ize zafadit do smési i 30 % tohoto $rotu. Hnédovajed-
nym nosnicim nedoporuduje zafazovat fepku do smési
vubec.

Larbier a Leclerq (1992) uvadéji, Ze snaska
nosnic neni ovlivnéna do 6% podilu fepkovych pokru-
tin. Nad tento podil uvadéji sniZeni snasky o 0,5 % na
kazdé procento zafazeni fepky bohaté na glukosinolaty
a 0,25 % na kaZdé procento podilu fepky nizkogluko-
sinolatové.

MATERIAL A METODA

Byly ovéfovany fepkové vylisky smési dvounulo-
vych odrid CERES, FALKON a LIRAJET s obsahem

23



glukosinolatu 25,89 umol/g. Vylisky byly ziskidny po-

moci tlaku a teploty a na zikladé analyzy laboratofe

KRV-CZU v Praze byl stanoven u glukosinolati obsah

glukonapinu 7,02 %, glukobrasicanapinu 0,90 %

a progoitrinu 17,97 %. Tyto hodnoty tedy pIné odpovi-

daly poZadavkim na dvounulové odridy ozimého typu.
Bylo uplatnéno toto schéma pokusu:

1.RO — bez fepkovych vyliski — 15 mg CY +
15 mg CRkg™!

2.R3 — 3 % fepkovych vyliski — 15 mg CY +
15 mg CRkg!

3.R3B -3 % fepkovych vyliski — 29 mg CY +
25 mg CRkg™!

4.R6 — 6 % fepkovych vyliski — 15 mg CY +
15 mg CRkg!

5.R6B - 6 % fepkovych vyliski — 29 mg CY +
25 mg CRkg™!

6.R9B - 9 % fepkovych vyliski — 29 mg CY +
25 mg CR.kg™!

Pozn.: CY - Zluty karofyl fy ROCHE, CR - &erveny
karofyl fy ROCHE

Krmné smési byly programovény jako izoproteinové

a izoenergetické s uréenim pro prvni fazi sna¥ky. Séja

byla cilené nahrazovana fepkou a ibytek dusikatych

latek byl vyrovnavan Zivoisnymi mouckami, ibytek
energie pak fepkovym olejem. U smési typu B byla
zvy$ena davka barviva. Smési byly vyrobeny v sypkém
stavu ve dvou $arZich (KRMIVA, s.r.o., Cernin, okr.
Beroun). Repkové vylisky byly kalkulovény za cenu
4 000 K¢ za tunu a olej za 15 000 K¢ za tunu. SloZeni
smési a vypolteny obsah Zivin jsou uvedeny v tab. L.
V klecové hale VUZV v Praze-Uhfinévsi bylo zasta-
veno 6 x 48 hnédovajednych nosnic hybrida Hisex hné-
dy v 19 tydnech veéku do dvouetdZovych kleci, po ¢ty-
fech kusech v kleci. Nosnice byly rozdéleny na Sest
skupin pfi rovnomérném rozdéleni do spodni a horni
etaZe. Svételny den v bezokenni hale byl stanoven na
16 hodin. Smési byly v jednotlivych klecich zkrmova-
ny individualn€. Hmotnost vajec byla sledovéna v étyi-
tydennich intervalech pocinaje 24. tydnem véku nosnic.
Byla zvaZena vSechna vejce snesena v prib&hu dvou
dnu a byl vypodten primér. Nebyla vdZena extrémné
velka vejce (dvouZloutkova) ani pfili§ mala vejce, po-
kud se nevyskytovala pravidelng&. Uhyn byl sledovan
denné podle data dhynu a podle jednotlivych kleci.
Kvalita vajec byla hodnocena jedenkrat ve druhé &asti
pokusu prostfednictvim sily skofdpky v mm, indexu
bilku, indexu Zloutku a barvy Zloutku podle 15stupiio-

1. Z p p u a kalkul bsahu Zivin v krmnych smésich — Feed mash formulation and of nutrient c in

mashes
Komponent' (%) RO R3 R 6 R9
Psenice? 70,46 69,18 67,84 66,44
P3eniéné otruby® 7.0 7,0 7.0 6,0
Séjovy extrahovany Srot? 7,0 50 2,0 -
Masokostni moucka® 6,5 6,0 6,0 6,5
Rybi moucka® 04 1,0 2,0 2,0
Repkové vylisky? 00 - 3,0 6,0 9,0
Repkovy olej® 08 1,0 1,3 1,7
Lyzin krystalicky® 0,14 0,13 0,13 0,13
DL-metionin!® 0,05 0,04 0,03 0,03
Vipenec krmny!! 7.0 7,0 7,0 7.5
Sil krmna'? 0,15 0,15 0,20 0,20
TK DB N A-M 0,5 % 0,5 0,5 0,5 0,5
Celkem'? 100 100 100 100
Obsah Zivin v 1 kg — kalkulace'*
NL'S (8) 165,4 165,6 166,3 165,7
Lyzin'® [€3) 72 73 74 7.4
Metionin'? (®) 35 3,5 3,6 3,6
Sirné aminokyseliny'® @) 6,5 6,6 6,7 6,8
Vléknina'® (g) 30,7 31,9 32,5 32,7
ME MJ) 11,30 11,28 11,30 11,30
Ca ®) 34,7 34,6 35,0 37,5
P vyuZitelny?® (®) 4,6 45 47 4,9
Na ®) 1.6 1,6 1,9 1,9

'ingmdient. 2wheat, *wheat bran, 4soybean meal, *meat-bone meal, *fish meal, 7rapeseed 00 cake, 8mpeseed oil, gcrlysmlline ll¥sine, pL-

hionine, !'fodder li
"sulfuric amino acids, ’ME, “available P

24

2fodder salt, Ptotal, *nutrient content per 1 kg — calculati

6,

crude p lysine, ~'methionine,
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vé §kaly ROCHE. RovnéZ byla sledovéna spotieba po-
kusnych krmnych smési podle jednotlivych skupin. Na
zavér pokusu byly provedeny jednoduché chufové
zkousky vajec vafenych na tvrdo.

Statistické hodnoceni intenzity snaSky a hmotnosti
vajec bylo provedeno metodou analyzy rozptylu a né-
sledné rozdily priméri mezi skupinami byly testovany
Scheffeho testem.

VYSLEDKY A DISKUSE

Do pokusu byly zafazeny kufi¢ky odchovavané ve
VUZV na podestylce. Adaptace na klece se patrn& od-
razila na dosaZené intenzité snasky, kterd byla u viech
skupin pod urovni intenzity genetického potencidlu
nosnic (tab. II), dosahovaného v pfedchozich pokusech
nebo ve Spickovych podminkich. RovnéZ piijem krmi-
va nosnicemi na kus a den byl v prvni fazi ponékud
vy$§i a projevil se v hodnotich ukazatelii spotfeby kr-
miva. Rozdily mezi skupinami nebyly pfili§ vyrazné

II. Ukazatele snasky — Laying indicators

a zejména snaSka na jednu nosnici poate¢niho stavu
byla pomé&rné vyrovnani; rozdily mezi jednotlivymi
skupinami nebyly statisticky prikazné, coZ je v relaci
s vysledky autori Roth-Maier (1988) i Ba-
guyo (1988). Castené sniZeni sna¥ky u skupiny R 9
by korespondovalo se zji§ténim, které uvadéji Lar-
bier a Leclerq (1992). RovnéZ ukazatel primér-
né hmotnosti vajec (tab. III) nepfinesl zdvaZné rozdily
mezi skupinami. Tato skutednost se odraZi i v ukazateli
produkce vajecné hmoty na jednu nosnici.

Denni pfijem krmiva byl mezi skupinami prakticky
bez rozdili (tab. IV). U spotfeby krmiva na 1 kg vaje¢-
né hmoty byla méné pfizniva relace mezi kontrolou
a skupinou R 6, resp. R 9.

Vysledky méfeni barvy Zloutku jsou shrnuty v tab. V.
Tyto tdaje upozoriiuji na mirny depigmentacni efekt
fepky, zejména porovnanim skupin R 0 a R 3, resp.
R 6 B a R 9 B, ktery jiZ popsali napf. Vymola
a Kos§af (1993).

Ostatni ukazatele kvality vajec nepfinaseji Zadny ne-
gativni poznatek ve vztahu k obsahu fepky v krmivu.

RO R3 R3B R6 R6B R9B
Procento sné¥ky' 82,3 79,7 81,2 76,2 81,0 78,6
Snaska na 1 nosnici pocate¢niho stavu? (ks) 116,6" 114,6* 117,0° 112,0* 116,0* 114,6*
Sné¥ka na | nosnici primémého stavu®  (ks) 120,8* 117,3* 119,6" 112,0* 119,2* 115,5"
Uhyn z poite&niho stavu® (%) 6,2 6,2 8,3 - 8,3 2,1
* priméry skupin &ené stejnym p se ticky vy & nelidi (P < 0,05) podle Scheffeho testu

" the means of groups designated by the same letter are not statistically significantly different (P < 0.05) according to Scheffe’s test

llaying percentage, zpmduction per layer of original stock, lproducdon per layer of average stock, ‘mortulity out of original stock

III. Prim&m4 hmotnost vajec a vaje¢nd hmota — Average egg weight and egg contents

Meésic snasky' RO R3 R3B R6 R6B R9B
1 (8 55,6 54,9 56,5 553 55,9 54,9
2 (g) 59.0 58,6 59,3 59,5 58,4 579
3 (g) 59,5 59,1 63,4 59,0 58,9 58,1
4 (g) 61,7 60,8 61,8 60,7 60,5 59.8
5 (8) 62,4 63,3 63,1 63,4 62,1 62,8
Priimér? (g) 59,64 59,34 60,82 59,58 59,16 58,70
Produkce vajeéné hmoty na 1 nosnici poééteéniho stavu® (kg) 6,954 8,664 7,116 6,673 6,863 6,727
'month of laying, 2average. meducﬁon of egg contents per layer of original stock
IV. Spotieba krmiva — Feed consumption
RO R3 R3B R 6 R6B R9B
Spotfeba celkem! (kg) 900 907 900 914 921 933
Spotteba krmiva®
- na 1 krmny den® (€3] 132 131 130 130 134 133
- na 1 vejce? (g) 161 165 160 170 165 170
- na | kg vaje&né hmoty’ (kg) 2,70 2,78 2,63 2,85 2,79 2,89
Yotal 2feed pti 3per feeding day, 4per egg, sper 1 kg of egg contents
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V. Vysledné hodnoty sled

ych ukazateld kvality vajec — Resultant values of egg quality indicators

RO R 3 R3B R6 R6B R9B
Barva Zloutku'* 8,3 6,8 11,7 10,2 11,2 9,0
Sila skofapky? (mm) 0,500 0,486 0,511 0,514 0,483 0,514
Index bilku® 100,47 90,64 98,44 101,86 85,92 89,59
Index Zloutku? 519,17 499,61 504,91 506,76 478,65 482,65

% podle 15stupiiové kdly ROCHE - according to 15-degree scale ROCHE

lyolk color, 2eggshell strength, 3albumen index, "yolk index

V souvislosti s ekonomickymi parametry je nutné do-
dat, Ze vhodnost zafazeni fepky by zifejmé vynikla pfi
vyraznéjSich rozdilech mezi cenou vylisku (4 000 K&
za tunu) a cenou dalSich bilkovinnych komponenti (s6-
ja, masokostni moucka, rybi moucka atd.). Ani 9%
podil fepky ve smési pro nosnice nezpiisobuje vyraz-
néjsi pokles uZitkovosti nosnic, i kdyZ relace u krut
a zvl4sté u kufat vychazeji pozitivnéji. Nebyla rovnéz
potvrzena udajnad pachut vajec hnédovajeénych slepic
ani po zafazeni 9 % fepky do receptury, a tudiZ nebylo
potvrzeno konstatovani autora Schulte (1986) a dal-
Sich.

Uhyny slepic nelze vzhledem k jejich povaze (pora-
néni, vyhfez vejcovodu apod.) divat do souvislosti
s pokusnym zasahem.

Vysledky pokust nasv€dCuji opravnéni pouZiti fep-
kovych vyliski do trovné 6 % receptury u hnédovajeé-
ného hybrida. Zafazeni 9 % bude vhodné podle aktual-
nich ekonomickych relaci cen komponentu.
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EUROPEAN CATFISH (SILURUS GLANIS L.) EARLY
FEEDING WITH FOUR STARTERS AND ZOOPLANKTON

ODKRM RANEHO PLUDKU SUMCE VELKEHO (SILURUS GLANIS L.)
CTYRMI DRUHY STARTERU A ZOOPLANKTONEM

J. Haméékovél, M. Szlaminskaz, J. Koui"ill, R. Vachtal, I. Stibranyiovai1

! Research Institute of Fish Culture and Hydrobiology, University of South Bohemia,
Vodriany, Czech Republic

2 International Ecological Center, Polish Academy of Sciences, Dziekanéw Lesny,
Lomianki, Poland

ABSTRACT: Four starter feeds and zooplankton were tested in early European catfish fry in 20 | flow-through aquaria at a
water temperature 24-26 °C for the period of 25 days. Following starter feeds were tested: trout starters (TROUVIT and
TACO), European catfish starter (ALMA Welsfutter) and the universal starter feed (INRA). Zooplankton caught in ponds
was a control group. At the beginning of rearing, Rotatoria, Copepoda and small Cladocera were given to the fry; later,
medium and bigger Cladocera were the food of the fry. Initial (0 day of rearing) weight of fish was 8.9 mg. At the end of
experiment, apart from zooplankton, the best results were reached with ALMA feed. The highest final individual weight
(420.7 mg.ind'l) was reached with ALMA feed followed by zooplankton (384.9 mg.ind"), but the cumulated survival rate
was lower (36% and 59%, respectively). The specific growth rates of fish with ALMA starter and zooplankton were 10.7-26.2
and 10.2-21.6, respectively, and feed conversion ratio 0.8-2.7 and 5.4-14.3, respectively. The results of feeding the fry with
trout starter were inferior to ALMA and zooplankton. Fry fed INRA feed manifested an excellent survival but grew slowly.
It can be concluded that the ALMA Welsfutter starter feed is suitable for feeding young catfish under conditions of controlled
environment just from the beginning of food acceptance.

European catfish (Silurus glanis L.); early fry; feeding; starter feeds; zooplankton

ABSTRAKT: Pfi odkrmu raného plidku sumce velkého byly v kontrolovanych podminkdch prostfedi pfi odchovu ve
dvacetilitrovych akviriich s priitokem vody o teplot& 24 aZ 26 °C testovény &tyfi druhy krmiv ve srovnani s Zivym zooplank-
tonem bez opakovani. Pokusnd akvaria byla po dobu 16 h denné osvétlena Zarovkami. PouZita byla tato startérova krmiva:
pstruZi startéry (TROUVIT a TACO), startér pro sumce (ALMA Welsfutter) a univerzalni experimentélni francouzské star-
térové krmivo (INRA). Zooplankton pouZity ke krmeni plidku byl loven siti v rybnicich a velikostné tfidén. Na podatku
tvofily nabidku Rotatoria, Copepoda a mensi velikosti Cladocera, postupné se zvysujici se velikosti nabizené potravy pte-
vaZovala Cladocera stfedni a vEtSi velikosti. Cely pokusny odchov v délce 25 dnli byl rozdélen na pgt pétidennich dil&ich
odchovnych obdobi, po jejichZ ukongeni bylo zjiSt€no pfeZiti a prumérna individualni hmotnost, byla vypoétena specificka
rychlost ristu a koeficient konverze krmiva a pomoci poéitatového programu byly stanoveny denni krmné davky pro dal3i
dil¢i odchovné obdobi. Po¢ate¢ni priméma individudlni hmotnost plidku pfed zahajenim pokusu ¢inila 8,9 mg. Po&atedni
obséddka byla 1 500 ks na akvérium, obsddka v poslednim dil¢im odchovném obdobi 135 ks na akvarium. Nejvy$§i prim&rné
individualni hmotnosti bylo dosaZeno pfi krmeni startérem ALMA (420,7 mg.ks“'), na rozdil od skupiny krmené zooplan-
ktonem, kterd méla individudlni hmotnost o 8,5 % niZ3i (384,9 mg.ks™"). Pofadi pti hodnoceni tisp&¥nosti podle kumulativniho
preZiti bylo opaéné (ALMA 36 %, zooplankton 59 %). Specificka rychlost ristu plidku krmeného startérem ALMA se
pohybovala v rozpéti 10,7 aZ 26,2, pfi krmeni zooplanktonem 10,2 aZ 21,6; koeficient konverze krmiva kolisal mezi 0,8 aZ
2,7, u zooplanktonu byl 5,4 aZ 14,3. Vysledky odkrmu pfi pouZiti dvou pstruZich startérii byly poné&kud hor§i neZ u vyse
uvedenych skupin. Pfi pouZiti krmiva INRA bylo dosaZeno velmi dobrého pfeZiti, ale ponékud pomalejsiho ristu, coZ bylo
zpisobeno malou velikosti granulace, na rozdil od ostatnich startérovych krmiv. Zavérem je moZné konstatovat, Ze startérové
krmivo ALMA Welsfutter je vhodné pro rany plidek sumce pfi odkrmu v kontrolovanych podminkach prostfedi — plidkem
je od zacatku exogenni vyZivy dobfe pfijimano.

sumec velky (Silurus glanis L.); rany plidek; odkrm; startérova krmiva; zooplankton
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INTRODUCTION

The European catfish (Silurus glanis L.) is a prom-
ising fish for intensive rearing (Horvath, 1979). One
of the most important factors of rearing the early fry
stages is the feeding problem (Krasznai etal., 1980;
Ronyai, Ruttkay, 1990).

Hilge (1988), Wie§niewolski (1989), Pies-
ker, Reich (1990) and Mare§ (1991) report that
it is necessary to feed wels larvae from the beginning
of exogenous feeding with live food for the period of
3to 17 days. Hilge (1988) does not recommend utili-
zation of starters for salmonid fish, emphasizing the
necessity of developing special feed for wels.

In the recent period Wolnicki (1995) and
Wolnicki, Starzonek (1996) fed wels fry with
salmonid starter for the first 9-10 days of exogenous
feeding. They stressed that a new generation of starters
can be used for successful rearing of early stages of
wels as well as for other fish species. Schlumber-
ger etal. (1995) tested ALMA diet. They proved that
this diet may be accepted in rearing of wels early stages
and juveniles.

In our experiment, other more recent starter feeds
for trouts were utilized, as well as a special starter mix-
ture for wels and a multi-species starter. These feeds
were tested just from the beginning of exogenous feed-
ing. The objective was to find the most suitable starter
for feeding of early fry stages of wels.

MATERIAL AND METHODS

The experiment lasting 25 days was carried out in
the Research Institute of Fish Culture and Hydrobio-
logy, Vodiiany in the course of July and August, 1991.
Fish were propagated after induction with carp pitui-
tary according to Koufil, Hamackova (1982).
Eggs were incubated in Zuger jars.

Three-day-old larvae were stocked in flow-through
glass aquaria of 20 liters volume. The initial stock was
1 500 individuals per aquarium. The stock density was
reduced every five days as follows: on day 5 to 600
individuals (ind), on day 10 to 300 ind, on day 15 to
200 ind and on day 20 to 135 ind.

Aquaria were supplied with water from the Blanice
River, which was filtered and heated to 24-26 °C be-

hour at the beginning of experiment and twice an hour
later on. The oxy%en content in aquaria was maintained
above 4 mg O,.I7" (incidentally 2 mg 0,.17 1Y, ammonia
[N (NH; + NH")] 0.05-0.42 mg 1", nitrites [N (NO')]
0.003-0.095 mg.1™!, nitrates [N (NO3)] 2.62—4.50 mg. -
alkalinity 0.75-1.20 mmol. i, ac1d1ty 0.05-0.10 mmol.I” '
COD (Mn) 6.9-13.3 mg 0,. i pH 7.15-7.4. The foto-
period was 16 : 8 (L : D).

Larvae were fed with 4 feeds (in one replicate):
TROUVIT trout starter (Milkvit, Germany), TACO
trout starter (Tagger, Austria), ALMA wels starter
(Alma, Germany), INRA multi-species experimental
starter (INRA, France). Chemical composition of feeds
is in Tab. I. Pellet sizes were appropriate to larval sizes
with the exception of INRA feed in which only the
smallest fractions (200-430 pm) were disposable and
as a result in the final period of experiment the INRA
pellets were too small for larvae and this group was
excluded from the experiment at day 20. Control group
(ZOOP, one replicate) was fed with zooplankton caught
in ponds and graded to appropriate size. Number and
composition of zooplankton organisms found in the
water is shown in Tab. II.

Feeds were given to larvae every hour during the
daylight period (15 times a day) and zooplankton every
two hours (8 times a day). Daily doses were calculated
according to Pfikryl et al. (1990). Calculations
were based on the temperature of rearing, mean indi-
vidual wet weight of larvae, specific growth rate
(SGR), stocking rate of aquaria and food conversion
ratio (FCR).

Aquaria were cleaned twice a day. Starting at day 5,
fish were infested by parasites (Chilodonella sp. and
Trichodina sp.). Since that day, fish were treated for
one week every day alternatively with bath in 1% NaCl
solution with 30 min exposure or with bath in V.
Penicilin at the dose of 10 TU.I" ! with 2 hrs exposure.

The calculation of survival rate was based on count-
ings of larvae recovered at the end of every 5 days
lasting experimental subperiods. Samples for growth
performance were taken every 5 days. Larvae were
weighed in groups (28-33 ind) to the nearest 0.1 mg.

The following indices were computed:

Specific Growth Rate (SGR, %.d™):

SGR = {exp [(In W,~In W,) /] - 1).100
Feed Conversion Ratio (FCR):

fore use. Water exchange rate in aquaria was once an FCR=F/B
I. Chemical composition of feeds (% dry matter)
Composition Pecds
TROUVIT TACO ALMA INRA
Dry matter 93.5 91.8 94.0 90.7
Crude protein 47.1 458 47.0 48.7
Crude fat 13.8 14.9 14.5 6.5
Raw carbohydrates 29.5 25.1 27.6 34.6
Raw ash 9.6 14.2 10.9 10.2
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11. Composition of zooplankton (number) given to fry (1 1 vol of water d4 g bi of organisms)

Day of feeding 1-3 4-5 6-10 11-25

Size of organisms < 300 pm < 500 pm 500-700 pm 700-1000 ptm

Number 10% ind.dm™ % 10% ind.dm™> % 10% ind.dm™3 % 10%nd.dm™ %

ROTATORIA 28 45 - -
Brachionus sp. 141.6 22 132.0 35 - - - -
Asplanchna sp. 39.0 6 40 10 - - - -

COPEPODA 38 24 2 3
Adult C. 117.0 18 54.6 14 0.66 2 - 0133 3
Nauplia 129.6 20 39.2 10 - - - -

CLADOCERA 33 21 97 96
Bosmina + Chydorus 207.2 31 69.2 18 2.83 8 0.233 6
Ceriodaphnia sp. 6.5 1 32 1 9.83 26 0.701 19
Daphnia sp. - - 34 1 24.00 62 2333 60
Moina micrura 2.7 1 - - - - 0.367 10
Other Cladocera - - 1 1 1

Other 1 10 1 1

Ws index (g), which presents the theoretical biomass
of surviving larvae from the initial stock of 100 ind:

Ws=W, S/1000

where: W; and W, - final and initial mean wet weight (mg)

t — duration of experimental period (5 days)

F — amount of food given to larvae (g)

B - increase of fry bi for each experi 1
period (g)

N - survival (%)

RESULTS

The survival is evident from Tab. III. Remarkably
lower survival after 5 days was observed in the group
fed with TACO feed (72%) and with zooplankton
(66%), survival in other groups was higher than 88%.
In the following period the lowest survival was reached

with ALMA feed (53%) and TROUVIT (64%). Using
zooplankton, well-balanced survival was reached for
the whole feeding period, while with other feeds the
cumulated survival was substantially lower after day
10. In groups fed with TACO and/or with zooplankton,
survival after 25 days was higher than 50%, while in
groups fed with ALMA and/or TROUVIT this value
reached 36% and 39%, respectively.

After 5 days of feeding, well-balanced mean indi-
vidual weight (Tab. III) was reached within the groups,
from 20.2 mg.ind™! (with INRA feed) to 23.7 mg.ind™!
(with zooplankton), except for group fed with ALMA
feed, where this value reached 28.5 mg. ind~!. This
situation was maintained till day 15, when the
weights of fry fed with TACO and ALMA feeds were
balanced (106.3 and 110.1 mg.ind'l) and the highest
value was registered in the group fed with zooplankton
(130.4 mg.ind'l). Fish fed with TROUVIT and/or

III. Cumulated survival (S, %) and mean wet weight (Ww, mg.ind.PPP') of fry during the experiment

Days Diets

of experiment TROUVIT TACO ALMA INRA ZOOP

3 s 94 72 88 90 66
Ww 233 222 28.5 20.2 237

" S 64 70 53 89 64
Ww 39.9 455 66.2 429 53.6

" s 49 60 46 76 63
Ww 78.0 106.3 110.1 71.9 130.4

4 s 43 53 41 71 60
Ww 136.3 176.2 2296 114.9 236.6

e s 39 50 36 - 59
Ww 208.8 257.9 4207 - 384.9

Initial Ww: 8.9 mg.ind.”"
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INRA feeds were substantially smaller (78.0 a
719 mg.ind‘l). After 25 days of feeding, the highest in-
dividual weight was reached with ALMA feed (420.7 mg),
i.e. higher than with zooplankton (384.9 mg). Fish fed
with TROUVIT were one half smaller than those fed
with ALMA, weight of fish fed with TACO was 40%
lower than that fed with ALMA.

Concerning the SGR, there was a generally decreas-
ing tendency from day 5 to day 25 of the feeding pe-
riod, from 26.2 to 7.9%.d™" (Tab. IV). Comparing the
SGR in different feeds, the highest value was reported
with ALMA feed, i.e. from 26.2%.d7" after 5 days to
12.9%.d7" after 25 days, except for 3 periods, where
the value decreased to 10.7%.d”"; it can be stated that
it was even higher than by feeding with zooplankton,
where the level ranged from 21.6%.d™! after 5 days to
10.2%.d7! after 25 days.

The feed conversion ratios of the feeds used ranged
from 0.8 to 4.7 during the particular subperiods as it is
evident from Tab. V. The best results were reached in
fry fed with ALMA starter feed (FCR 0.8-2.7). No
outstanding difference was registered in the FCR val-
ues in relation with the age of fry reared. In the group
fed with zooplankton, FCR reached 14.3 in days 1-5
and ranged in 5.3-5.7 later on.

The lowest Ws index (Fig. 1) was reached after
5 days of feeding with TACO feed and with zooplank-
ton (1.6 g). In other feeds it was higher or equal to
1.8 g. From day 15, the highest Ws index was reached
in group fed with zooplankton (i.e. 8.2 g). Nearly the
same values were registered in group fed with TACO
and/or ALMA feeds (9.3 and 9.4 g, respectively), start-
ing on day 20; the lowest value was found in group fed
with TROUVIT (5.9 g). The Ws index in fry fed with
TROUVIT after 25 days was nearly the same as in fry
fed with INRA feed after 20 days (8.1 g against 8.2 g).

After 25 days similar values were registered in fry fed
with TACO and ALMA feeds (12.9 g and 15.1 g) while
fry fed with zooplankton reached Ws index 22.7 g at
the same time.

DISCUSSION

Results of this experiment revealed that feeding of
wels early fry from the first day of exogenous feeding
was possible and successful in duration of 25 days at
water temperatures 24-26 °C. The mean individual
weight of fry after 5 days of feeding (20.2—
28.5 mg.ind'l, Tab. IIT) was homogeneous and slightly
higher than as reported by Szlaminiska (1986)
where the registered mean individual weight was
23 mg.ind'l after 7 days at water temperature 30 °C.
Our results were also better than those reported by
Hilge (1988), who fed wels fry with artemia for
17 days and with feed for salmonids for the next
14 days; the highest mean weight was 326 mg.ind’l at
the end. Results of Wiesniewolski (1989) in
feeding with a starter for wels according to a Hungar-
ian recipe, where the weight of 210 mg.ind‘l was
reached in 27 days at water temperature 21-25 °C,
were worse than results of this experiment, although he
fed the fry initially with zooplankton for the first few
days.

Present results were inferior to results of experi-
ments by Wolnicki (1995) and Wolnicki,
Starzonek (1996). They fed wels early fry with
commercial trout starter at a high temperature (30 °C)
and very low stocking rate (11.5 ind.dm‘3). The fry
reach the weight of 134 mg (9 days of rearing) or
175 mg (10 days of rearing). Surprisingly, Wol-
nicki (1995) obtained the high growth of wels fed

IV. Specific Growth Rate (SGR, %.d” 1) for wet weight of fry fed different diets at consecutive experimental subperiods

Days Diets
of experiment TROUVIT TACO ALMA INRA ZOOP
1-5 212 20.1 262 17.8 21.6
6-10 114 15.4 184 163 17.7
11-15 144 185 10.7 109 ) 19.5
16-20 11.8 106 158 98 127
21-25 8.9 79 129 - 102
V. Food Conversion Ratio (FCR) for fry in different experimental subperiods
Days . Diets
of experiment TROUVIT TACO ALMA INRA ZOOP
1-5 1.0 1.4 08 13 143
6-10 47 22 27 2.1 54
11-15 2.0 2.8 27 32 53
16-20 22 2.3 13 27 54
21-25 22 22 12 - 57
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Ws index (g)

TACO

INRA

with live Artemia: 193 mg during 10 days of rearing.
Artemia is not a good nutrient source for bigger size
early fry of fish because of small size and lack of es-
sential fatty acids. Schlumberger et al. (1995) fed
wels fry with ALMA feed at the stocking rate of
25 ind.dm™. Fish reached the weight of 87 mg after
14 days of rearing and 10.19 g after 60 days at the
temperature of 24-26 °C; the survival was 40.4%.
Those results were also slightly superior to the present
ones. Contrarily to us, the authors quoted above reared
fish in circular systems. It is possible that those systems
were contaminated with nutrients (bacteria, protozoans,
fungi). Thus, the excellent results of rearing might be
explained by supplementary food intake by fish.

The ALMA starter feed for wels gave good growth
of fry. Weight of fry fed with ALMA feed for 25 days
(420.7 mg.ind") was in accordance with the weight of
fry fed with chopped Tubifex for 14 days (420 mg.ind™",
Krasznai et al., 1980).

Low final cumulated survival of larvae fed with
ALMA feed (36%, Tab. III) was caused by high mor-
tality of larvae between days 5 and 10 of feeding.
A slightly higher cumulated survival than with ALMA
feed was reached with trout starters TROUVIT and
TACO (39% and 50%, respectively).

The results reached with INRA feed were not unam-
biguous. Fry fed with a starter with low granulation
reached low individual weight (114.9 mg.ind™! after
20 days of feeding, Tab. III) but high cumulated sur-
vival (71%). Low weight was compensated by high
survival. This feed can be recommended for further
testing.

The individual weight of fry fed with zooplankton
was lower after 25 days than that of fry fed with ALMA
feed (384.9 mg.ind™", Tab. III), this is related to the
small size of the zooplankton fed. Kainz,
Oseguera Green (1982), Koufil, Hamac-
kova (1982)and Koufil etal. (1984) obtained bet-
ter weight gains in fry initially fed with zooplankton

ZIVOCISNA VYROBA, 42, 1997 (1): 27-32
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and then with Tubifex, or with Tubifex only, than if it
were fed exclusively with zooplankton.

It can be stated in coincidence with Hilge (1988)
that wels fry fed with starter feeds from the beginning
needs a specially adjusted compound diet. It ensues
from our experiment and experiment by Schlum-
berger etal. (1995) that ALMA Welsfutter is a suit-
able starter feed for feeding wels fry under conditions
of controlled environment, due to the best results either
in individual weight, SGR or Ws index.
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OBJEKTIVIZACIA HODNOTENIA ZMASILOSTI
OSIPANYCH POMOCOU PODIELU CHUDEJ SVALOVINY

OBJECTIFICATION OF EVALUATING PIG MEATINESS BY MEANS
OF THE LEAN MEAT CONTENT

P. Demo, J. Poltarsky

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: The objective of the paper was to evaluate hybrid pig meatiness by using carcass detailed dissection as well
as instrumentally (Fat-O-Meater) in the conditions of packing plants. Hybrids (n = 92) SLOVHYB-1 and SLOVHYB-2 were
used to comply with the goals of the first part of experiments. The former cross combination has been most frequently used
in Slovakia until now; it consists of domestic breeds Large White and White Meaty and of so called synthetic line in the
terminal position (Belgian Landrace x Duroc cross). Newly produced cross combination SLOVHYB-2 is based on a domestic
and imported gene pool while the main breeds contributing to its creation are White Meaty, Landrace, Duroc and Yorkshire.
Hybrid pigs were fattened in identical conditions, receiving feed mixture with the content of digestible substances 15.33%,
energy 12.73 MJ ME, lysine 0.92% and fiber max. 5.0%. Their slaughter at average live weight of 105 kg was followed by
detailed dissection of dressed carcasses while the per cent of lean meat, fat, skin and bones in the parts of the side of pork
were determined. Thirty-five pigs with live weight of 100 kg were selected out of the evaluated set in order to determine the
observed indicators in this weight category (Tab. I). The analyzed set was also divided by the sex into gilts — barrows (Tab. III)
and by genotype constitution (Tab. IV). In the second part of study (Tab. V) the lean meat in slaughter pigs (» = 14 011)
with average dead weight of 97.57 kg was estimated instrumentally in operating conditions of slaughterhouses using the
instrument Fat-O-Meater (FOM). The per cent of valuable lean cuts and/or lean meat content (LMC) made 50.35 and 54.38%,
respectively, in the analyzed set while 46.7% of animals were included in classification grades S and E. The pigs under
evaluation were divided into final hybrids SLOVHYB 1 and 2 on the basis of cross combination (Tab. IV). SLOVHYB-1
has recently represented a major part of carcass pig production in Slovakia. The other cross combination has beed bred for
increased per cent of LMC in keeping with the prepared grading of slaughter hybrids pursuant to EU regulations. Differences
in the observed indicators of the cross combinations concerned are statistically significant for all analyzed carcass parts, with
better values for the newly produced hybrid combination, in which 71.9% of animals against 5.7% were included in érades
S and E. In the conditions of packing plants (Tab. V) the group of 14,011 carcass hybrids showed the LMC at the value of
46.51 while about 22% of pigs were included in grades E and U. Increasing dead weight was accompanied by a decrease in
the relative LMC in the specific weight categories. In the largest subgroup (95.18 kg, n = 3 933) the LMC determined
instrumentally was 46.87% while grades E and U involved 22.2% of animals. The meatiness of slaughter pigs in operating
conditions, estimated instrumentally, did not reach such a level as in the EU countries with advanced breeding programs. It
was also lower in the cross combination SLOVHYB-1. We believe that besides the worse factors of external environment
(low-quality nutrition, level of management and breeding work, lack of long run breeding of produced types for an increased
portion of LMC) an unsuitable regression equation of the instrument for our hybrids could be a cause of lower meatiness.
One of the producers’ tasks will be to decrease variability of this trait substantially since the present slaughter weight ranges
from 90 to 150 kg in many cases. It is expected to examine both in theoretical and practical terms the problems of an all-in
all-out system of filling and unloading the fattening facility with respect to balanced live weights, separate fattening of gilts
and barrows to various slaughter weights and possible substantial increase in the LMC in dressed carcasses.

pig; carcass; detailed dissection; lean-meat content; EUROP system

ABSTRAKT: V prici je hodnotena zmisilost hybridnych o3ipanych pomocou podielu chudej svaloviny, ktord bola stanovo-
vand detailnou rozrabkou. Podiel CMC, resp. celkovej svaloviny dosiahol v analyzovanom siibore (n = 92) v Zivej hmotnosti
cca 105 kg 50,3, resp. 54,4 %. Hodnotené hybridné kombinécie (SLOVHYB 1, resp. SLOVHYB 2) dosiahli podiel chudej
svaloviny na trovni 50,42, resp. 56,81 %. Uvedené je aj relativne zastiipenie svaloviny, tuku a kosti v jednotlivych &astiach
jatoéného tela, zatriedenie podla systému S-EUROP, ako aj korelaéné koeficienty medzi sledovanymi parametrami. V siibore
jato¢nych oSipanych v podmienkach misokombinatov (n = 14 011) dosiahol podiel chudej svaloviny zisteny pristrojovou technikou
v priemernej mftvej hmotnosti 97,6 kg troveii 46,5 %, pricom pribliZne 22 % jedincov bolo zatriedenych v triedach E a U.

ofipand; jato¢né telo; detailna rozrabka; podiel chudej svaloviny; systém EUROP
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Ulohou §lachtitelov i chovatelov ofipanych je pro-
dukcia kvalitného, ekonomicky vyhodného bravéového
misa. Nemalym problémom transformujiceho sa pol-
nohospodarstva stredoeurépskych krajin je harmoniza-
cia s predpismi a zdkonnymi nariadeniami v oblasti
produkcie i realizicie Zivo&isnej vyroby, ktoré si plat-
né v EU. Cielom prispevku je zhodnotif systémy po-
uZivané k stanovovaniu zmisilosti o§ipanych v pod-
mienkach bitinkov.

V chovatelsky vyspelych §titoch EU je u# mnoho
rokov zauZivana metdda klasifikdcie jatone opracova-
nych tiel ofipanych podla podielu chudej svaloviny
(systém EUROP). Podla definicie, ktord uvadza
Sack (1982), sa fiou rozumie ervena priecne pruho-
vané svalovina, oddeliteInd noZom.

Hodnotenim Casti jatone opracovanych tiel oSipa-
nych sa u polskych plemien zaoberali Kondracki
a Zebrowski (1991), pricom v karé zistili podiel
svaloviny, resp. tuku v rozpiti od 63,8 do 64,6 %, resp.
12,4 aZ 13,6 %. Medzi pohlaviami (bravce — prasnicky)
stanovili pri poraZkovej hmotnosti okolo 115 kg preu-
kazné rozdiely vo vsetkych sledovanych Castiach. Rov-
nako diferencie medzi plemenami boli Statisticky vy-
znamné.

Anastasijevic et al. (1992) skimali zloZenie
jatoénych tiel troch genotypovych skupin, pri¢om po-
diel chudej svaloviny sa pohyboval od 60,8 do 62,9 %,
zastipenie tuku s koZou, resp. kosti bolo na drovni 24,7
az 26,6, resp. 12,4 aZ 12,6 %.

Pulkréabek etal. (1992) analyzovali vy$ku miso-
vej tuzitkovosti u 132 hybridnych oSipanych. Podiel
CMC u sledovaného typu dosiahol 46,8 % a zastipe-
nie svaloviny jato¢ného tela, resp. misa zo stehna
50,3 %, resp. 18,4 %. Medzi podielom CMC a podie-
lom svaloviny zistili korel4ciu r = 0,96 a medzi podie-
lom svaloviny a podielom misa zo stehna r = 0,94.

Radnéczi a Fésiis (1993) uvadzaji podiel
misovych Casti, svaloviny a tuku u ¢istokrvnych i hyb-
ridnych populécii v Madarsku. Obsah oddelitelného tu-
ku sa podla ich tidajov pohyboval na trovni 23,4 aZ
31,0 %, podiel hodnotnych misovych Casti od 45,9 do
54,2 % a podiel svaloviny 52,7 aZ 58,7 %.

Demo et al. (1995) skimali kvalitu jato¢ne opra-
covanych tiel dvoch skupin hybridov s réznou uroviiou
zmisilosti. Pri poraZkovej hmotnosti cca 110 kg zistili
podiel cennych miasovych &asti 48,6 a 51,3 %, zatial ¢o
zastipenie chudej svaloviny dosiahlo 51,3 a 56,9 %.

Zmiisilost oSipanych v testaénych staniciach je v na-
Sich podmienkach, ako aj okolitych krajinich (Cesk4
republika, Madarsko, Polsko) hodnotend podielom
cennych misovych Easti, pri¢om metodika ich stanovo-
vania vykazuje len mélo podstatné odchylky. Uréenie
zastipenia celkovej svaloviny detailnou rozrdbkou je
velmi naroéné z hladiska pracnosti i finanénych nakla-
dov, aviak najmi pri prvotnom monitoringu zmisilosti
jato¢nych oSipanych a konStrukcii regresnych rovnic pre
aparativnu klasifikaciu bude nevyhnutnou potrebou.
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MATERIAL A METODA

K hodnoteniu zmisilosti jatoéne opracovanych tiel
ofipanych detailnou rozriabkou boli pouZité hybridy
(n = 92) v priemernej porazkovej hmotnosti cca 105 kg.

OSipané boli pofas vykrmu ustajnené v skupino-
vych kotercoch a kimené jednotnou kfmnou zmesou
(obsah SNL 15,3 %, energie 12,7 MJ ME, lyzinu
0,92 % a vldkniny max. 5,0 %).

Technika kfmenia, ustajnenie, o¥etrovatelska sta-
rostlivost, ako aj manipulacia pocas vykrmu, pred po-
razkou i pocas porazky boli u vSetkych jedincov iden-
tické. Po odporazeni v podmienkach experimentilneho
bitinku sa sledovali jatoéné ukazovatele v silade
s STN 46 6164. Z pliecka, krkoviZky, karé a stehna
(tj. parcidlnych &asti CMC) bol oddeleny povrchovy
tuk k stanoveniu podielu cennych misovych Casti
z hmotnosti jatocnej poloviky. Nasledne sa uskuto&ni-
la detailnd rozrabka uvedenych &asti, ako aj bdcika,
predného a zadného kolietka na zakladné tkaniva
(miso, tuk, kosti, koZa).

Vo vietkych disekovanych &astiach jato&ného tela
bol vypocitany ich relativny podiel, priCom v pliecku,
krkovicke, karé a stehne je uvedeny podiel medzisva-
lového tuku, do ktorého sme zaratali aj $lachy, viziva
a fascie jednotlivych svalovych skupin.

Z hodnoteného siboru ofipanych bolo vybratych
35 jedincov s Zivou hmotnostou 100 kg za tucelom sta-
novenia sledovanych ukazovatelov v tejto hmotnostnej
kategérii. Rovnako sme potom analyzovany siibor roz-
Clenili podla pohlavi (prasnicky — bravce) a genotypo-
vého zaloZenia (SLOVHYB 1, resp. SLOVHYB 2).

V druhej Casti price bol v prevadzkovych podmien-
kach bitinkov odhadnuty podiel chudej svaloviny hyb-
ridov (n = 14 011) pristrojom Fat-O-Meater (FOM),
bez rozrabky jato¢ného tela. Experiment mal za ciel
zistit droveil zmasilosti u nds odpordZanych oSipanych
s vyuZitim aparativnej techniky a preverit jej vhodnost
na tieto u¢ely. Genotypové zloZenie hybridov zodpove-
dalo priemernej skladbe oSipanych odporaZzanych na
Slovensku, ked i$lo prevazne o hybridni kombiniciu
SLOVHYB 1.

U dosiahnutych vysledkov boli stanovené zikladné
variaéno-§tatistické charakteristiky, medzi hodnoteny-
mi ukazovateImi boli vypocitané jednoduché koreladné
koeficienty. Rozdielnost v sledovanych parametroch
bola analyzovand pouZitim F-testu a t-testu. Preukaz-
nost (minimélne na drovni P < 0,05) medzi sledovany-
mi ukazovateImi jato¢nej hodnoty je v tabulkach vy-
znaCend malymi indexovymi pismenami.

VYSLEDKY A DISKUSIA

Charakteristiky sledovanych jato&nych ukazovate-
Tov celého siboru, ako aj hybridov s priemernou Zivou
hmotnostou 100 kg si uvedené v tab. I, korelacie
v tab. II. ZloZenie parcidlnych cCasti jato¢ného tela
v analyzovanych skupinich hybridov potvrdilo, Ze so
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1. ZloZ parcidlnych asti jato&ne opracovanych tiel o¥ipanych — detailné rozrdbka - The position of sep cuts of d d
of pigs — detailed dissection
T Cely sibor spolu™ (n = 92) SHipuass pf'&mﬁg'?'é’ ;‘,,i“‘;‘;)“"“""""“
3 Sp X Sp

Hmotnos jatognej polovicky' (kg) 42,66" 4,82 39,82° 1,58
% CMC? 50,35 4,67 51,57 425
% chudej svaloviny® 54,38 5,34 55,76 5,64
Hmotnost cennych misovych &asti* (kg) 21,43" 2,00 20,53" 1,76
Hmotnost chudej svaloviny® (kg) 23,16 2,52 22,19 2,26
Hmotnost pliecka® (kg) 497 0,49 4,82 0,54
% miisa v pliecku’ 82,93 2,69 83,20 3,47
% medzisvalového tuku — pliecko® 5,54 2,55 531 3,05
% kosti v pliecku® 11,53 1,11 11,49 1,18
Hmotnost krkovitky'” (kg) 3,50 0,55 3,33 0,32
% misa v krkovicke!! 78,25 3,48 78,45 3,29
% medzisvalového tuku — krkovitka'? 5,99 2,79 5,75 3,26
% kosti v krkovicke'? 15,76 2,89 15,80 2,30
Hmotnost karé' (kg) 4,53" 0,65 427° 0,42
% miisa v karé'S 78,33 3,32 79,49 3,05
% medzisvalového tuku — karé'6 4,79 2,25 4,09 1,68
% kosti v karé!’ 16,89 2,24 16,41 2,26
Hmotnost stehna'® (kg) 8,43 0,90 8,11 0,77
% miisa v stehne'? 87,90 2,30 87,93 2,34
% medzisvalového tuku — stehno?® 3,48 1,86 3,53 1,88
% kosti v stehne?! 8,61 0,86 8,54 0,77
Hmotnost bdgika?? (kg) 8,15 1,55 7.45" 0,64
% miisa v botiku?? 52,82 7,83 54,72 8,84
% tuku a koZe — botik?* 38,61 7,97 36,40 9,21
% kosti v bogiku?’ 8,56 1,24 8,88 1,08
H ¢ predného kolienka®® (kg) 0,90 0,08 0,87 0,05
% miisa v prednom kolienku?’ 44,93 3,45 45,24 327
% tuku a koZe — predné kolienko?® 22,55 3,18 22,46 4,16
% kosti v prednom kolienku?” 32,51 3,25 32,58 2,95
H ¢ zadného kolienka® (kg) 1,46 0,14 1,39 0,09
% misa v zadnom kolienku?! 43,62 5,22 43,86 3,57
% tuku a koZe — zadné kolienko®? 26,03 4,17 25,78 4,05
% kosti v zadnom kolienku?? 30,35 3,07 30,36 2,34
Trieda S (% jedincov)™ 11,96 22,86

E 34,78 37,14

u 30,43 25,71

R 19,56 8,57

o 3,26 5,71

P A )

'weight of side of pork, 29 valuu.ble lean cuts, Jlean meat contem (LMC), welght of valuable lean cuts, welght of lean meat, wel ht of
shoulder, "% meat in shouldcr, 89% intermuscular fat — shoulder, °% boncs in shoulder, ' wclght of spare rib,''% meal in spare rib, %% in-
termuscular fat — SPam rib, '>% bones in spare rib, " welght of loin, % meat in loin, '°% intermuscular fat — loin, 1% of bones in loin,
'swelght of ham % meat in ham, "% intermuscular fat — ham, “ % bones i m ham. weight of belly, % meat in belly, e, mtermuscular
fat — beuy. 3% bones in belly, °welght of fore hock, 2% meat in fom hock, %% fat and skm fore hock, °% bones in fore hock welght
of hind hock, *'% meat in hind hock, 2% fat and skin — hind hock, *% bones in hind hock, **class S-EUROP (% of animals), **whole set
in total, plgs with average live weight 100 kg
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II. Koreldcie medzi sledovanymi uk Imi jato¢nej hodnoty (n = 92) — Correlations between the observed indicators of carcass value
(n=92)
:“‘“"""“" 1 2 3 4 5 6 7 8 9 10
1. % CMC? 1 093 | 0,61 0,38 0,63 0,68 0,71 0,48 049 | -035
2. % svaloviny® 1 073 | 042 | 072 | 079 | 088 | 053 | 0,56 | -0,22
3. podiel miisa - pliecko® 1 030 [ 047 | 072 | 065 | 031 034 | -0,18
4. Podiel miisa — krkovitka® 1 0,34 0,33 0,28 0,24 0,30 0,14
5. Podiel miisa — karé® 1 036 | 0,59 0,26 033 | -0,13
6. Podiel misa — stehno’ 1 0,61 0,30 0,37 0,05
7. Podiel méisa — bo&ik® 1 047 | 048 | -0,11
8. Podiel miisa — predné kolienko® 1 0,52 | -0,14
9. Podiel misa — zadné kolienko!'" 1 -0,13
10. Hmotnost jatoZnej polovitky'! 1

r2021:P<0,05
r20,26: P<0,01
rz032:P<0,001

lindicator, % valuable lean cuts, >LMC, 4portion of meat - shoulder, sportion of meat — spare rib, 6portion of meat — loin, 7portion of meat
~ ham, “porlion of meat - belly, gpom'on of meat — fore hock, loportion of meat - hind hock, “wcight of side of pork

stiipajiicou Zivou hmotnostou dochddza k relativnemu
poklesu zastipenia svalového tkaniva, priCom naopak
podiel tuku mé narastajicu tendenciu. Zistenie je
v zhode s poznatkami, ktoré publikovali Hou$ka et
al. (1988) a Demo (1994), ked stanovili pokles pod-
ielu cennych misovych &asti s kaZzdym zvySenim Zivej
hmotnosti o 10 kg v rozpiti 1 aZ 2 %.

Medzi podielom cennych mésovych Casti a zastipe-
nim chudej svaloviny jato¢ne opracovaného tela bola zis-
tend korel4cia s koeficientom r = 0,93, ¢o sa priblizuje
ddajom, ktoré uvadzaji Pulkrabek et al. (1992).

Zmasilost analyzovanych hybridov bola na velmi
dobrej drovni, pri¢om v najvysSich triedach S a E kla-
sifika¢ného systému S-EUROP (tj. podiel chudej sva-
loviny jato¢ného tela minimalne 55 %) bolo 46,7 %,
resp. 60 % jedincov.

V tab. III si uvedené zakladné variaéno-$tatistické
charakteristiky sledovanych jato&nych ukazovatelov
u jednotlivych pohlavi (prasni¢ky, bravce). Vo vicsine
sledovanych parametrov boli medzi pohlaviami zistené
Statisticky preukazné rozdiely v prospech prasniciek,
¢o je v zhode s vysledkami, ktoré zistili Kondrac-
ki a Zebrowski (1991), Pulkrdbek et al.
(1992) a ini.

Hodnotené oSipané sme rozdelili podla kombinécie
kriZenia na findlne hybridy SLOVHYB 1 a 2 (tab. IV).
SLOVHYB 1 tvoril doneddvna na Slovensku preva-
Zujuci podiel z produkovanych jatoénych oSipanych.
Druhid kombinicia je $lachtend na zvySeny podiel
misovych &asti v siilade s pripravovanym hodnotenim
jato&nych hybridov podla noriem EU. Rozdiely v sle-
dovanych ukazovateloch si u hodnotenych kombinéacii
kriZenia vo vSetkych analyzovanych &astiach jato&ného
tela Statisticky preukazné v prospech novotvorenej hyb-
ridnej kombin4cie, u ktorej bolo do tried S a E zarade-
nych cca 72 % jedincov. Vy$ka zmisilosti jato&ne
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opracovanych tiel je porovnatelna s udajmi, ktoré
u troch hodnotenych kombinécii kriZenia uvéidzaji
Anastasijevic et al. (1992) a Kondracki,
Zebrowski (1991), beric do dvahy mierne odli$ni
metodiku stanovenia podielu tuku s koZou, resp. kosti
v oboch uvedenych pracach.

V druhej Casti experimentov (tab. V) si uvedené
prvé vysledky zmisilosti hybridov zistené aparativnym
hodnotenim v podmienkach misokombinatov. V prie-
mernej mftvej hmotnosti 97,57 kg sa u 14 011 jatod-
nych hybridov dosiahol podiel svaloviny na irovni
46,51 %, pri¢om v triedach E a U sa umiestnilo pri-
blizne 22 % oSipanych. V jednotlivych hmotnostnych
kategoridch doSlo so stipajicou mftvou hmotnostou
k poklesu relativneho podielu celkovej svaloviny.
V najpocetnejSie zastipenej podskupine (priemerna
mitva hmotnost 95,18 kg, n = 3 933) dosiahol podiel
svaloviny hodnoteny pristrojom FOM 46,87 % a v trie-
dach E a U bolo zastipenych 22,2 % jedincov.

Zmisilost jatoénych oSipanych v prevadzkovych
podmienkach, odhadnuta pristrojom FOM, nedosiahla
taki troveti ako v chovatelsky vyspelych krajinich EU.
Rovnako bola niZSia ako u kombinécie kriZzenia SLOV-
HYB 1, ktorej jatocné tela boli detailne disekované na
podiel celkovej svaloviny v prvej &asti naSho pokusu
a o ktorej je mozné predpokladat, Ze v prevadzkovych
podmienkach tvorili podstatni ast hybridov hodnote-
nych aparativnou technikou. Domnievame sa, Ze okrem
zhorSenych faktorov vonkaj$ieho prostredia (nekvalitnd
vyZiva, droveii chovatelskej i plemenarskej prace, ne-
preslachtenost produkovanych typov na zvyseny podiel
svaloviny), mohla byt pri¢inou niZ8ej irovne zmisilosti
regresna rovnica pristroja nevyhovujiica pre nase hyb-
ridy. Preto je potrebné vypracovat a navrhnit nové tva-
ry regresnych rovnic, ktoré by boli pre naSe hybridné
kombinacie vhodnejSie. V regresnej rovnici bude prav-
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I11. ZloZenie parcidlnych &asti jato&nych tiel rozdielnych pohlavi — The composition of separate cuts of carcasses in the two sexes

ke Prasnicky>® (n = 48) Bravee’® (n = 44)
X Sp X Sp

Hmotnost jato¢nej polovicky' (kg) 41,88 3,39 43,61 3,88
% CMC? 52,09 3,49 48.21° 2,67
% chudej svaloviny’ 56,60 4,17 51,65 3,94
Hmotnost cennych misovych Zasti* (kg) 21,77 1,83 21,01 2,00
Hmotnost chudej svaloviny’ (kg) 23,67 2,22 22,54 2,65
Hmotnost plieckuli (kg) 4,97 0,47 4,98 0,50
% miisa v pliecku’ 83,39 2,84 82,38 2,83
% medzisvalového tuku — pliecko® 4,99 2,22 6,21 2,81
% kosti v pliecku’ 11,63 1,30 11,41 0,84
Hmotnost krkovicky!? (kg) 3,56 0,40 343 0,38
% miisa v krkovitke'! 78,20 2,96 78,32 3,21
% medzisvalového tuku - krkoviZka'? 539° 2,71 6,73" 2,75
% kosti v krkovitke'? 16,41* 2,66 14,95 2,44
Hmotnosf karé'* (kg) 4,65° 0,56 438" 0,48
% miisa v karé'® 79,97 2,35 76,31" 3,26
% medzisvalového tuku — kar€!6 3,68° 1,31 6,15° 2,44
% kosti v karé'? 16,35 1,75 17,55° 2,49
Hmotnost stehna'® (kg) 8,60 0,77 8,23 0,94
% miisa v stehne!® 88,38 1,89 87,32 2,65
% medzisvalového tuku — stehno®’ 3,22 1,51 3,81 2,11
% kosti v stehne?! 8,40° 0,71 8,88" 0,82
Hmotnost botika?? (kg) 7,88" 1,13 8,50 1,06
% misa v bogiku2 55,81° 7,08 49,14° 6,48
% tuku a koZe — botik?* 35,50° 7,32 42,45" 6,58
% kosti v bogiku?® 8,69 1,17 8,41 1,33
Hmotnost predného kolienka®® (kg) 0,90 0,08 0,90 0,07
% miisa v prednom kolienku?’ 45,94° 2,41 43,68" 3,96
% tuku a koZe — predné kolienko?® 21,29 3,25 22,44 3,64
% kosti v prednom kolienku?’ 32,94 2,63 33,53 2,75
Hmotnost zadného kolienka® (kg) 1,43 0,13 1,50" 0,12
% miisa v zadnom kolienku?! 44,35 2,87 42,72 3,60
% tuku a koZe — zadné kolienko®? 25,04 3,62 27,25 3,97
% kosti v zadnom kolienku?? 30,61 2,48 30,03 2,48
Trieda S (% jedincov)** 18,75 4,55

E 50,00 18,18

U 25,00 36,36

R 4,17 36,36

o} 2,08 4,55

P = =

For 1-34 see Tab. I; 35gilts. parrows

depodobne nevyhnutné uvaZovat aj so zaradenim ko-
rekéného koeficienta pre rézne hmotnosti, nakolko pre-
menlivost tohto znaku je v naSich prevadzkovych pod-
mienkach velmi vysoki. Jednou z uloh producentov
jato¢nych ofipanych bude podstatne zniZif variabilitu
tohto znaku, pretoZe pordzkova hmotnost v siucasnej
dobe v nejednom pripade koli$e od 90 do 150 kg. Pred-
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poklada to zaoberat sa teoreticky i prakticky otdzkami
problematiky turnusového naskladnenia a vyskladnenia
s ohladom na vyrovnanost Zivej hmotnosti a vykrmu
podla oddelenych pohlavi do réznych pordZkovych
hmotnosti s moZnostou podstatného zvySenia zastipe-
nia misovych Casti jatone opracovanych tiel oSipa-
nych.
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IV. ZloZenie parcidlnych &asti jato&nych tiel rozdielnych dZitkovych typov hybridov — The

different commercial types of hybrids

composition of separate cuts of carcasses in

SLOVHYB 2 (n = 57)

SLOVHYB 1 (n = 35)

Ukazovatel = —
x Sp X Sp

Hmotnost jatognej polovitky' (kg) 43,13 3,64 41,99 3,71
% CMC2 51,75 3,54 43,03 2,53
% chudej svaloviny® 56,81 3,63 50,42° 3,39
Hmotnost cennych misovych &asti* (kg) 22,24* 1,38 20,16 1,99
Hmotnost chudej svaloviny® (kg) 24,42° 1,54 21,17° 2,34
Hmotnost pliecka® (kg) 5,15 0,35 4,70° 0,53
% misa v pliecku’ 84,16 2,14 80,88" 2,70
% medzisvalového tuku — pliecko® 4,61° 1,93 L1t 2,69
% kosti v pliecku’ 11,22° 1,08 12,01 0,98
Hmotnost krkovigky'” (kg) 3,67 0,33 3,23 0,33
% miisa v krkovigke'! 78,90 2,94 7736 3,07
% medzisvalového tuku — krkovigka'? 5,63 3,11 6,54 2,06
% kosti v krkovitke'? 15,47 2,79 16,11 2,41
Hmotnost karé'® (kg) 4,64* 0,49 436" 0,58
% miisa v karé'S 79,47 2,44 76,59 3,80
% medzisvalového tuku — karé!6 4,25° 1,74 561 2,70
% kosti v karé!? 16,28" 1,79 17,80 2,44
Hmotnost stehna'® (kg) 8,79° 0,61 7.87° 0,91
% miisa v stehne!? 88,96" 1,41 86,20 2,42
% medzisvalového tuku — stehno?” 2,74* 1,24 4,70 1,93
% kosti v stehne?! 8,30° 0,57 9,10" 0,85
Hmotnost bdgika?? (kg) 8,11 1,20 8,28 1,05
% miisa v bdtiku? 57,16 5,26 45,63 4,55
% tuku a koZe — bogik?* 34,36" 5,69 4572 5,00
% kosti v bogiku?’ 8,49 1,17 8,65 1,28
Hmotnost predného kolienka®® (kg) 0,93 0,07 0,86 0,07
% miisa v prednom kolienku?’ 45,60 3,44 43,95 3,03
% tuku a koZe — predné kolienko®® 21,69 3,07 21,90 4,02
% kosti v prednom kolienku?® 32,62° 2,48 34,15° 2,70
H »st zadného kolienka® (kg) 1,50 0,12 1,40° 0,12
% miisa v zadnom kolienku®! 44,78* 2,91 42,72 3,60
% tuku a koZe — zadné kolienko™? 24,89" 3,60 27,25 3,97
% kosti v zadnom kolienku®? 30,33 2,18 30,03 2,48
Trieda S (% jedincov)™ 19,30 =

E 52,63 5,71

U 17,54 51,43

R 8,77 37,14

o 1,75 5,71

P o =

Diferencie medzi hodnotami ukazovatelov (tab. I az III)

(P < 0,05)

Differences between the values of indicators (Tabs. I to III) designated by different letters are statistically significant for the given indicator

(P < 0.05)
For 1-34 see Tab. I
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ZIVOCISNA VYROBA, 42, 1997 (1): 33-39




V. Zatriedenie jatotnych ofipanych v prevddzkovych podmienkach v zdvislosti od mftvej hmotnosti (n = 14 011) — Grading of slaughter

pigs in operations (n = 14 011) as depending upon dead weight

Mgtva hmotnost® (kg)
" Spolu’
Ukazovatel <80 80,1-90 90,1-100 100,1-110 > 110
n=12384 n=2906 n=30933 n=3193 n=2595 n=14011
Priemernd mftva hmotnost? (kg) 73,37 85,62 95,18 104,76 118,63 97,57
% svaloviny“ (FOM) 49,28 47,92 46,87 45,53 4412 46,51
percento jedincov®
Trieda® E 10,7 6,2 3,0 1,1 038 3,6
u 324 25,6 19,2 12,6 8,0 18,3
R 36,5 43,6 45,2 39,2 31,9 40,2
(6] 18,4 21,9 27,7 40,4 42,7 31,2
P 2,0 2,7 4,9 6,7 16,6 6,7

Yindicator, 2uver:.\gc dead weight, 3lean meat content (FOM), 4class, *dead weight, 6per cent of animals, "total
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EPIDEMIOLOGIE BOVINNI SPONGIFORMNI
ENCEFALOPATIE (BSE)

EPIDEMIOLOGY OF BOVINE SPONGIFORM ENCEPHALOPATHY (BSE)

A. M. Celko', J. Rosina®, M. Starec’
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Charles University, Praha, Czech Republic

2 Department of Medical Biophysics, 3rd Medical Faculty, Charles University, Praha,
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3Department of Pharmacology, 3rd Medical Faculty, Charles University, Praha, Czech
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ABSTRACT: Basic epidemiological characteristics of a new transmissible disease of cattle, bovine spongiform encephalo-
pathy, are described in the present paper. The most probable theories of the origin of etiological agent and its characteristics
are summarized. A brief survey of the occurrence of bovine spongiform encephalitis in Great Britain and throughout the
world is presented. The reservoir and routes of infection transmission are described as well as the expected incubation period,
infectivity period, followed by measures taken to protect people’s and animal health.

bovine spongiform encephalopathy (BSE); epidemiological characteristics; occurrence; control measures

ABSTRAKT: Prace popisuje zakladni epidemiologické charakteristiky nového pfenosného nemocnéni skotu, transmisivni
spongiformni encefalopatie. Shrnuje nejpravdépodobnéjsi teorie vzniku etiologického agens a jeho charakteristiky. Poddva
struény piehled vyskytu bovinni spongiformni encefalopatié ve Velké Britanii i ve svété. Popisuje rezervoar a cesty pienosu
ndkazy, jakoZ i pfedpoklddanou inkubaéni dobu a obdobi nakaZlivosti Jsou uvedena opatieni k ochrang zdravi lidi i zvifat.

bovinni spongiformni encefalopatie (BSE); epidemiologické charakteristiky; vyskyt; kontrolni opatfeni

Charakteristika

BSE, poprvé diagnostikovana ve Velké Britanii
v roce 1986, je pfenosné, pomalu progredujici smrtelné
degenerativni onemocnéni, postihujici centrlni nervo-
vy systém dobytka.

Klinicky obraz zahrnuje abnormalni chuzi s vyso-
kym naSlapovanim — stepaZ, zvy$enou senzorickou re-
aktivitu, sv&déni, anorexii a smrt. Charakteristickym
znakem je objeveni se vakuol v neuronech mozku, kte-
ré mu davaji zjev houby, z &ehoZ byl odvozen nazev
spongiformni encefalopatie.

Potvrzeni klinické diagnézy je moZné pouze post-
mortalné vySetfenim mozkové tkan€. Dosud neni k dis-
pozici zadny laboratorni test ke stanoveni diagndzy
u zZivych zvirat.

Roz3ifeny néazev ,nemoc $ilenych krav* se vztahuje

" k abnormalni kontrole motoriky krav, spojené se zvy-
Senou agresivitou.
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Onemocnéni bylo pozorovano jiZz u 22mésicni jalo-
vice, i kdyZ nemoc vétSinou postihuje dospély skot. Po-
¢atek klinickych projevii miZe byt navozen stresem,
estrem nebo telenim kravy a zvife hyne v prubéhu 3Sesti
mésicl.

Infekéni agens

Predpoklada se, Ze agens BSE pochazi z agens skra-
pie, ktera se vyskytuje u ovci ve Velké Britanii jiZ nej-
méné 200 let. PostiZeni skotu se vysvétluje mezidruho-
vym skokem agens skrapie, zpisobenym pfidavanim
Casti tkani a organi ovci do proteinovych koncentrati
uréenych pro piikrmovani skotu. Jakmile zacala zvitata
hynout, také jejich tkané a organy se zaCaly vyuZivat
jako zdroj proteini do krmnych smési, coZ vyrazné ak-
celerovalo $ifeni epidemie BSE.

Etiologické agens neni ani bakterie, ani virus. Zda
se, Ze onemocnéni vyvoldva nekonvenéni infekéni
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agens plivodné popsané jako ,,pomaly virus* nebo ,,sa-
mo se replikujici protein‘* a pozdé&ji jako ,,prion‘* — abe-
rantni sloZeni normalniho proteinu. Priony neobsahuji
nukleovou kyselinu (DNA nebo RNA) a skladaji se
z jednotlivé molekuly nazvané PrP, obsahujici asi
250 aminokyselin. Priony jsou pouze abnormalni va-
riantou proteind b&Zné se vyskytujicich v lidskych
mozkovych buiikach.

Sekvenéni analyza PrP z riznych transmisivnich
spongiformnich encefalopatii ukazala, Ze PrP protein
skrapie se li§i od PrP proteinu BSE pouze v umisténi
Sesti aminokyselin, zatimco PrP protein bovinni spon-
giformni encefalopatie se odliSuje od lidského Creuz-
feldt-Jacobova PrP ve vice neZ 30 aminokyselinich.
Tyto rozdily pomdhaji najit vysvétleni, pro€ priony jed-
noho druhu mohou presko€it snadnéji na jiny druh, ale
jiZ obtiZngji na dalsi.

Vyskyt

Naprosto prevladajici vyskyt BSE je pozorovan ve
Velké Britanii. Do zacatku kvétna 1996 zde bylo pro
suspektni nebo prokdzanou BSE utraceno 158 882 kusu
hovéziho dobytka z 33 292 farem. BSE byla zjiSténa
u dojnych plemen v 59 % stiji a u masnych plemen
v 15 % chovi.

Mimo Velkou Britanii byl vyskyt zaznamenan pou-
ze v zemich, kam Britové vyvazZeli v 80. letech hovézi
dobytek. V Sesti zemich — Kanadé, Omanu, Némecku,
Italii, Dansku a na Falklandech, se BSE nerozsifila na
domici skot, aviak v Irsku, Francii, Svycarsku a Por-
tugalsku byl pozorovan vyskyt BSE v domacich cho-
vech.

Rezervoar nakazy

Pouze mozek, micha a rohovka pfirozené infikova-
nych zvifat predstavuji dosud znamé vehikulum $ifeni
nakazy. U experimentalné BSE infikovaného dobytka
byla prokazana infektivita také ve stievé.

Cesta prenosu nikazy

BSE je povaZovana za epidemii ze spole¢ného zdro-
je, coZ znamend, Ze se zvifata mohou infikovat ze spo-
le¢ného prvku nachézejiciho se v jejich zevnim pro-
stiedi.

Jako vehikulum pfenosu se pfedpoklédda maso a kostni
moucka z infikovanych uhynulych a utracenych pie-
Zvykavcl, pouZivané pro pripravu proteinovych kon-
centrati do krmnych smési pro skot, zejména dojnice.

Semeno, autosomdlni dédi¢nost, chemické latky,
biologické a farmaceutické preparaty byly vyloueny
jako zdroj nékazy.

Inkubaéni doba

Inkubacni doba pro BSE kolisa od dvou do osmi let,
vétSina infikovanych zvifat onemocni klinickou formou
béhem Ctyf aZ péti let.

Obdobi nakaZlivosti

Infekce se pfimo mezi skotem nepfenasi. Nejnovéjsi
fakta svédci pro vertikdlni pfenos z kravy na tele.

Vnimavost a rezistence

U skotu se predpoklada vSeobecna vnimavost k na-
kaze BSE, i kdyZ vétSina piipadi byla pozorovina
u plemene holStynsko-friského.

Pfirozena odolnost k infekci nebyla u hovéziho do-
bytka pozorovéna.

Kontrolni opatfeni k ochrané zdravi zvirat

Zakaz uZivani masa a kostni moucky prezvykavct
pro pfipravu jakéhokoli krmiva pro v8echny druhy hos-
podafskych zvifat vEetné koni, ryb a dribeze.

Opatieni k ochrané zdravi lidi

e Likvidace v8ech kusl hovéziho dobytka suspektnich
a nemocnych niakazou BSE.

e Pfi poraZeni skotu odstrafiovani a znehodnocovani
vSech tkani a organu, ve kterych byla prokdzana in-
fektivita, za u¢elem zabranéni jejich praniku do pot-
ravinového fetézce Clovéka.

e Zakaz prodeje a likvidace hovéziho masa z dobytka
star§tho 30 mésict (tyka se Velké Britdnie).

e Zikaz konzumace mozkl a mich ovci.

Doslo 16. 10. 1996

Kontakini adresa:

MUDr. Alexander M. Celko, CSc., Oddé&leni epidemiologie Centra preventivniho lékafstvi, 3. Lékarska fakulta Uni\/erzity
Karlovy, Ruské 87, 100 00 Praha 10, Ceska republika, tel. 02/67 10 23 36
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BSE VE VELKE BRITANII - HISTORIE A SLED UDALOSTI
BSE IN GREAT BRITAIN - HISTORY AND CHRONOLOGY OF EVENTS
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Charles University, Praha, Czech Republic

2Department of Medical Biophysics, 3rd Medical Faculty, Charles University, Praha,
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ABSTRACT: The present occurrence of bovine spongiform encephalopathy (BSE) in Great Britain is likely to be due to
a change in the technology of manufacturing feed mixtures for cattle which was introduced at the beginning of the eighties
when the use of organic solvents and high temperatures was restricted during the processing of meat and bone meal of
ruminants, mainly of sheep, that are used to prepare these feed concentrates. As the scrapie of sheep has been an endemic
disease in Great Britain for more than 200 years, BSE origin is explained by an ,interspecific leap™ of the scrapie agent as
a result of these technological changes. Since 1986, when the first case of this new transmissible spongiform encephalopathy
was diagnosed, 160 000 head of cattle with suspect or proved BSE have been sacrificed. The paper contains a chronological
description of all important measures taken by the British Government and EU Commission to diminish the risks of potential
transmission to humans and to eradicate BSE occurrence in Great Britain.

bovine spongiform encephalopathy (BSE); chronology of events; occurrence; restrictive measures

ABSTRAKT: Nynéjsi vyskyt bovinni spongiformni encefalopatie (BSE) ve Velké Britdnii ma patrn& sviij piivod ve zm&n&
technologie vyroby krmnych smési pro skot, ke které doslo jiZ pocatkem 80. let, kdy se omezilo pouZivani organickych rozpoustédel
a vysokych teplot v procesu zpracovavani masa a kostni mou¢ky pfezvykavci, hlavn€ ovci, uréenych do téchto krmnych koncen-
tratl. ProtoZe skrapie (klusavka ovci) je endemicka ve Velké Britanii jiZ vice neZ 200 let, vysvétluje se vznik BSE ,,mezidruhovym
skokem' agens skrapie jako nasledek t&chto technologickych zmén. Od roku 1986, kdy byl diagnostikovén prvni ptipad této nové
transmisivni spongiformni encefalopatie, bylo ve Velké Britanii utraceno na 160 000 kust hov&ziho dobytka se suspektni nebo
prokazanou BSE. Prispévek chronologicky popisuje vSechna zdvaZnéjsi opatieni britské vlady a Komise Evropské unie sméfujici
k omezeni rizik moZného pfenosu onemocnéni na ¢lovéka a k eliminaci BSE ve Velké Briténii.

bovinni spongiformni encefalopatie (BSE); chronologie udalosti; vyskyt; restriktivni opatfeni

1981-1982

Doslo k zasadni zméné v technologii komeréni vy-
roby koncentrovanych krmnych smési pro skot, zejmé-
na dojnice, spoéivajici v podstatném omezeni pouZiva-
ni organickych rozpoustédel a sniZeni teplot v procesu
zpracovavani masa a kostni moucky pfeZvykavcu, ze-
jména ovci, uréenych do téchto krmnych koncentrati.

1985

Byl pozorovian prvni klinicky pfipad zahadného one-
mocnéni skotu.
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1986

Centralni veterinarni laboratof Ministerstva zemé-
délstvi, rybolovu a potravinafstvi (MAFF) popisuje na
zakladé histologické diagnostiky mozkové tkdané novou
klinickou jednotku postihujici hovézi dobytek jako bo-
vinni spongiformni encefalopatii (BSE).

1987

Vlada byla informovéna o nové nemoci skotu.

Byly zahdjeny prvni epidemiologické studie s cilem
ziskat detailni informace o jednotlivych pfipadech one-
mocnéni z téméf 200 stad.

43



Je zfejmé, Ze nemoc se jiZ rozsifila — zacala se ob-
jevovat po celé zemi. Pravdépodobnég se ifila ze z4pa-
du do ostatnich &asti britskych ostrovi, ale z divodu
neznalosti rychlosti a mechanismu §ifeni to nebylo do-
cela jasné.

Vysledky prvnich epidemiologickych studii nazna-
Cuji, Ze pouze maso a kostni moucka prezvykavci mo-
hou predstavovat vehikulum §ifeni BSE.

1988

Producenti krmiv pro dobytek pfiznavaji pfidavéani
masa, kosti a tkéni pfeZvykavci do krmnych smési
a tim potvrzuji hypotézu $ifeni BSE.

Je zakazéno pfidavat jakykoliv protein z preZvykav-
ct do krmnych smési pro dobytek.

Je potvrzen experimentalni pfenos BSE na mysi in-
tracerebralni inokulaci mozkové tkdné nemocného zvi-
fete.

Je vydan zdkaz pouZivani mléka suspektnich krav
k jinym ucelim neZ ke krmeni vlastniho telete.

Je potvrzen prvni pfipad BSE v Severnim Irsku.

Je zavedena povinnost hlaSeni vyskytu BSE Minis-
terstvu zemé&délstvi, které prijalo kompenzacni opatieni
pro farméfe hlasici onemocnéni BSE, a to v hodnoté
poloviny ceny zdravé krdavy za kaZdy hlaseny a potvr-
zeny pfipad BSE a 100 % ceny za negativni kus.

1989

Ministerstvo zemé&dé€lstvi iniciovalo vytvofeni orgé-
nu zndmého jako Poradni vybor spongiformni encefa-
lopatie (SEAC). Vybor okamZité doporudil vydani za-
kazu prodeje speciilnich tkdni hovéziho dobytka
(SBO), které podobné jako u skrapie (klusavky ovci)
predstavuji prostfedi, ve kterém nejpravdépodobnéji
dochézi k pomnoZovani agens vyvolavajici BSE, a tu-
diZ jsou nejzavaZnéjsi z hlediska moZné expozice lidi
(mozek, micha, slezina, thymus, tonsily a stfeva), a da-
le utraceni vSech klinicky nemocnych zvifat a jejich
likvidaci v kafileriich nebo zakopanim.

Komise Evropského spolefenstvi vydava zédkaz ex-
portu skotu narozeného pred 18. Cervencem 1988 a te-
lat narozenych nemocnym nebo suspektnim kravam
z Velké Briténie.

1990

Zakaz pouZivani specidlnich tkani skotu pro human-
ni vyZivu vstupuje v platnost také v Severnim Irsku
a Skotsku.

V Edinburghu bylo zfizeno oddéleni Surveillance
Creuzfeldt-Jacobovy (déle C-J) nemoci, majici za kol
studovat vztah BSE k nové se objevujicim pfipadim
C-J nemoci.

Pocet nové hlaSenych piipadi BSE prudce stoupa
a dosahuje Cisla 300 tydné.

Kompenzace vlady byla zvy$ena na plnou cenu za
kaZdy kus a pocet novych piipadu déle stoupa.

4

Némecka vlada se rozhodla zakéazat dovoz britského
hovéziho masa z diivodu potencidlniho rizika pro n&-
meckou populaci.

V londynské ZOO podlehlo spongiformni encefalo-
patii pét antilop. s

Byl potvrzen laboratorni pfenos BSE intracerebrélni
a intravendzni inokulaci mozkové tkané z kravy na kra-
vu a potvrzena perorélni cesta pfenosu na mysi.

Evropské spolecenstvi zpfisiiuje restriktivni opatieni
vyvozu hovéziho masa z Velké Britinie na zvifata
mlad$i neZ Sest mésicti pfi pordZce. BSE podléha po-
vinnému hlaseni ve statech ES.

Pocet pfipadi krav s klinickymi projevy BSE stoupé
tak rychle, Ze na mnoha mistech ani nemohou byt zvi-
fata likvidovana v kafileriich a museji byt zakopavéina
v misté vyskytu choroby.

Byl popsén laboratorni pfenos BSE na prase.

Spotfeba hovéziho masa ve Velké Britanii klesla na
nejniZ8i uroveii od roku 1962.

65 % lékaru zménilo své dietetické navyky — z oba-
vy pred BSE prestali konzumovat hovézi maso.

Opice, které byla laboratorn& inokulovidna BSE,
umira.

1991

Byla potvrzena diagnéza BSE u kravy narozené jiZ
v obdobi platnosti zdkazu vyroby a pouZivani krmnych
smési obsahujicich organické &asti pfeZvykavcy, coZ je
dukazem toho, Ze existuje i jina cesta pfenosu.

Byl zaznamendn vyskyt spongiformni encefalopatie
u péti domdacich kocek.

Rostou obavy z rozsifeni BSE do celé Evropy, kam
Velka Britanie exportovala infikovana zvifata.

Byl publikovan prvni potvrzeny pfipad BSE mimo
britské ostrovy — ve Svycarsku.

Ministerstvo zemé&délstvi vydalo zdkonné nafizeni
zakazujici pouZivani ur€itych ¢asti hovézich tkani, kte-
ré byly do té doby pfididvany do krmnych, smési pro
jiné druhy zvifat.

Objevuje se syndrom ,§ileného telete” — tele naro-
zené kravé nemocné BSE vykazuje typické pfiznaky
onemocnéni.

1992

V londynské ZOO uhynuli na pfenosnou spongi-
formni encefalitidu levhart a puma; piedpoklada se
prenos BSE z potravy, kterou byla tato zvifata krmena.
Neni viak jasné, jak se pfenos realizoval, protoZe Selmy
nebyly nikdy krmeny potravou obsahujici mozek pre-
Zvykavci.

Odbornici z lékarskych kruhd pfiznavaji, Ze zatim
neexistuje dostatek informaci, aby bylo mozné jedno-
zna¢né prohlésit BSE za chorobu bezpe&nou pro &lovéka.

Pouze 85 % dobytka s klinickymi projevy BSE ma
diagnézu potvrzenou mikroskopicky, coZ je stejny pro-
centudlni podil jako u my$i experimentilné infikova-
nych skrapii.
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Naklady na kompenzace farmafim dosahuji 74,4
milioni liber.

1993

Podet novych pfipadu neustéle stoupd, kazdy tyden
je hlageno pres 800 onemocnéni BSE.

Byl potvrzen 100 000. pfipad BSE ve Velké Bri-
tanii.

Byly pfijaty zdsadni zmé&ny v organizaci prodeje do-
bytka. Na zaklad& pocitatového systému a usni zndm-
ky je moZné na aukcich identifikovat zvife pochazejici
z infikovaného stada.

Dva chovatelé krav s vyskytem BSE v jejich sté-
dech zemfeli na C-J nemoc.

Ministerstvo zemé&délstvi tvrdi, Ze Zadna tkaii ¢i or-
gan krom& CNS neni infek&ni.

Byly objeveny chemické latky zabratiujici ristu in-
fek&niho agens skrapie v testu in vitro.

1994

Hovézf maso je nadéle exportovano do Evropy bez
dikazd, Ze pochdzf z neinfikovanych stdd. Podftalovy
systém vyvinuty k identifikaci krav z neinfikovanych
stdd (podle udnich zndmek) se ukézal jako neddinny.

Komise Evropské unie vydévé zdkaz pridévéanf jaké-
hokoliv proteinu pochdzejictho ze savel do krmiv ve
viech stitech EU krom& Dénska.

Londynskd ZOO pfiznala, e mé&la v imyslu odstra-
nit povrchovou vrstvu pidy z vyb&hu kudu a Ze nici
viechny fekdlie zvifat, zatimco bylo oficidln& popiréno,
?e by puda na farmach mohla byt kontaminovéna in-
fek&nim materidlem a Ze by dobytek mohl byt infiko-
vén endemicky.

Velké mnoZstvi skotu s diagnostikovanou BSE, na-
rozeného aZ po zdkazu pouZfvdn{ krmiv obsahujfcf tkéd-
n& nebo kosti pfezvykaved, svédéf pro endemickou in-
fekci nebo horizontdln{ pfenos z matky, aviak
Ministerstvo zem&d&lstvi tuto moZnost vyluduje.

Komise Evropské unie zavadi nové opatien{ platnd
pro vyvoz hovéztho masa: Maso musf nést certifikat,
7e pochdzf ze stdda, ve kterém se v poslednich Sesti
letech nevyskytla BSE.

Zéikaz pouzivéani n&kterych tkdni a orgdni pro lid-
skou vyZivu je rozsifen na telata mladsi neZ Sest mésicu.

Je zavedeno povinné hla3eni pfi podezieni na vyskyt
BSE u jinych druhi zvifat neZ skotu, ovci a koz.

Nové rozhodnuti Komise Evropské unie povoluje
vyvoz hov&ziho masa z poraZenych kusi narozenych
po L. 1. 1992 bez certifikatu.

1995

Komise EU roz$ifuje zdkaz pouZivénf proteini ze
savell o pouZivani mléka, Zelatiny, aminokyselin, di-
kalciumfosfétu, suSené krve a krevnich produktt a os-
tatnfch tkdnf savel jako komponentd krmnych smé&sf
pro pfeZvykavce.
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Komise EU vydava nové rozhodnuti tykajici se vy-
vozu hovéziho masa z Velké Britdnie — povoluje se
vyvoz masa bez certifikatu u porazenych kusi mladSich
neZ dva a pul roku.

Nafizeni tykajici se manipulace se specidlnimi hové-
zimi tkanémi zakazuje vyndévat z tél poraZenych zvitat
mozek a oéi; s celou lebkou je tudiZ nutné manipulovat
jako se specidlnim odpadem. TaktéZ je zakazano vyn-
davat michu z patefe jinde neZ na jatkéch.

1996

Vl4da oznamuje, Ze maso z kust star$ich 30 mésict
muZe byt zpracovaviano pouze ve specidlnich zafize-
nich pod dohledem veterinarni hygienické sluzby a od-
pad musi byt vylouden z jakéhokoli potravinového fe-
tézce. Déle zakazuje pouZivani masa a kostni moucky
viech savcu pro pfipravu krmiv a zesiluje dozor na jat-
kach, pfi zpracovédvani masa a v zafizenich pro pfipra-
vu krmiv.

Vldda méni nafizeni o manipulaci se zvlastnimi ho-
vézimi tkdnémi v tom smyslu, Ze celd hlava (jiZ ne
pouze lebka), krom& jazyka, ze skotu star§fho neZ Sest
mésfcl musf byt povaZovdna za specidlnf hovézf odpad.

Vladda vydévé névrh zékazu prodeje a pouZiti masa
a kostnf moudky saveld jako hnojiva v zem&d&lské vy-
robé.

V3echny &lenské staty EU kromé& Dénska a Irské
republiky vydavajf zdkaz dovozu britského hovéziho
masa.

Je zvefejnén vladni ndvrh projektu zabrany vstupu
hov&ziho masa z nejrizikovéjSich oblasti do potravino-
vého fetézce — v celkové hodnoté 550 miliont liber.
Poéinaje 29. dubnem 1996 budou vykupovana a likvi-
dovéna zvifata star$i 30 mé&sici. Projekt bude ze 70 %
hrazen Evropskou unif.

Poradnf vybor spongiformi encefalopatie (SEAC)
pfizndvd moZnost vertikdlnfho pfenosu BSE z krdvy na
tele a snadného pfenosu BSE na ovce.

Francie vyddvé zdkaz pou¥fvat mozek a michu ovef
pro lidskou vyZivu, obdobné opatienf se pfipravuje ve
Velké Britdnii.
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Z VEDECKEHO ZIVOTA

XX. SVETOVY HYDINARSKY KONGRES

V diioch 2. aZ 5. septembra 1996 sa v hlavhom mes-
te Indickej republiky Dilli uskuto&nil jubilejny 20. Sve-
tovy hydinarsky kongres, ktorého som sa ako pozvany
re¢nik mal tieZ moZnost ziCastnit. Bolo to po prvy raz,
kedy sa takéto velké podujatie uskuto¢nilo v rozvojo-
vej krajine. Kongres bol spojeny aj s velkou medzina-
rodnou hydinarskou vystavou, ktord bola v &ase od

5. do 8. septembra 1996 vo vystavisku Pragati Maidan,
Dilli.

Celkove sa kongresu zicastnilo priblizne 1 230 re-
gistrovanych tucastnikov zo 67 krajin sveta vSetkych
kontinentov. Okrem tohto poétu sa kongresu zii¢astnilo
eSte asi 1 000 neregistrovanych §tudentov a niektorych
inych hydinérskych pracovnikov z Indickej republiky.

Polty referdtov podla Struktiry kongresu (spolu vietky referdty, vratane sympézii, plendrnych sekcii, technickych

sekcii a posterov — 1 151 referatov):

1. Sympézium I - Vyvoj vidieka so zameranim na zamestnanost, prijem a tlohu Zien v hydindrstve . . . . ... .. 7
2. Sympozium II - Infekéna burzitida (Gumboro disease) . . . . . . . . . ... i 7
PLENARNE SEKCIE
I. Genetické, vyzivarske, technologické a hygienicko-zdravotné postupy pre zlepSenie hydinarskej produkcie za pod-
e EIMOCKERCANENE & sidion s &R e By b EB0Te B RS B RS & R PRATS SAEH 4
II. Nové technolégie pre spracovanie, balenie a uchovanie vajec a hydinovych produktov so $pecifickym zameranim
na zlepSenie ich trvanlivosti a exportne) kvality . . . o cicieis o o0 o0 000 03 stoiminie s 6o veese e e 8 e spesans 4
III. Nové chovatelské techniky pre vysokd hydinarsku produkciu vo vzfahu k informaénym systémom ustajnenia,
imenia o zverozdsavolnfeIOpalrent « . ol sl is IS0l o wm foemas o KiBHRGRETS 3 @ B syscse 1§ 5 &5 snniwe 4
IV. Nové horizonty a vhodné stratégie pre zvySenie hydinarskej produkcie vo vyvojovych krajindch. . . . . ... .. 3
V. Vyskum chordb hydiny, nové technolégie pre ich diagnostiku, liefenie a prevenciu . . . . . .. ... ... .... 3
VI. Bio-technolégia v genetike, $Tachteni, vyZive a zdravotnej starostlivosti hydiny . . . ... ... .......... 3
TECHNICKE SEKCIE
I. Genetika a $l'achtenie hydiny
1. ‘Molekolirna penetika 4 gEnove INFNICINIV0 «vos 5 © & invais § 0 9 S900E B BoREeEls £ o S5 TS ¥ e 7
2. Selekcia a $achtitelské metody a odhad genetickych parametrov u mésovych sliepok . . . . . ... ........ 7
3. Selekcia a $TachtiteIské metédy u brojlerovych sliepok . . . . . . . . .. ... e 6
4. Technickd inseminécia a liahnutie . . . . . . W § R TR 5 B AR B S ORA e Rkl B e 6 et 6
5. STachtenie na rezistencin vo&i chorob&m . . . . v v v viii v v v v v o e b v s e e s e e e e s 6
6. Srachtenie genotypov odolnych na klimaticky stres a interakcia genotyp x prostredie . . . . .. .......... 6
IL. VyZiva, krmivd, kfmenie a fyziologia
1. Fyzioldgia rastu, liahnutia, produkcie areprodukcie . . . . . . . .. .. ... 7
2. Vyziva pre rast, produkciu a reprodukciu hydiny (proteiny, energia, vitaminy a minerdlie) . . . .. ........ 6
3. LAty 'DOCDOTUIICEITASE « o o siditce s & & wioloin s & a kst & & o sodssin & 5 % wvmmes @ 0 & ¥ suitive & & 5 5 espoas T
4. VyZiva, metabolické poruchy a stresové podmienky . . . . . . . oo v v vt i e e e 6
5. Systémy poloitenZivVieho KEBnia) £ « & wbich © g o wanend i w0 o sosmd wome b sarios W 5 @ anncis 5 5 o ok 7
6

. Suroviny, vratane agro-priemyselnych produktov, skladovanie, toxicita, kontamin4cia, testovanie a kvalita krmiva 7

III. Zdravie hydiny — epidemiolégia, inseminicia a kontrolné systémy

Infek&né choroby II.

Kontrola chor6b hydiny
Bio-ochrana hydiny a spracovanie odpadov

A G
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Infekéné choroby I. . . . .. ... ............
Prevencia choréb hydiny . . . .. ... .........



IV. Nové technolégie pre chov hydiny
1. Projekty ustajnenia pre rozdielne klimatické podmienky . . ... ... .. . . ... i 5
2. Systémy chovu hydiny — hibok4 podstielka, klietky, voIné ustajnenie — polointenzivny chov . . . . . ... .. .. 5
3. Koritrola chovateIského Prostredia ... « . « wievon 5 5 swves 5 v 5 weren 5 & s & % & seTars & W 8 & SEEE W 4
4. Svetelny reZim, intenzita, trvanie osvetlenda - .f £, % ¢ s v b o o civus @ e seled o u e sie e s te b elian B 7
5. Systémy odchovu hydiny, kimenia, napéjania, &istenia, dezinfekcie a likviddcie uhynutej hydiny . . . .. .. .. 6
6. Ochrana prostredia, welfare a evidencia v chove hydiny . . ... ........................... 6
V. Spracovanie, balenie a konzerva¢né systémy
1. Spracovanie, balenie a konzerva&né systémy pre vajcia a vajedné produkty . . . . .. ... ... ... ... ... 7
2. Spracovanie, balenie a konzerva¢né systémy pre jatond hydinu . . . . .. ... ... L L oL oL 3
3. Mikrobidlna kontaminacia, rezidué pesticidov a kvalita hydindrskych produktov . . . . . ... ... ........ 5
4. Spracovanie pre zlepSenie trvanlivosti a kvality hydinovych produktov . . . ... .................. 6
5. Technolégie pre zlepSenie vyZivnej kvality hydinovych produktov. . . . . .. .. .. .. ... .. ... 7
VI. Vyvoj hydindrstva, politika a plinovanie vykonnej hydindrskej produkcie, ochrana Zivotného prostredia,
prijem a zamestnanosf
1. Politika a stratégia rozvoja hydinarstva vo vyvojovych krajindch . . . .. .......... ... ... . ..... 6
2. Nivrhy a riefenia vyvoja infraStruktdry krmivarstva, marketingu, financovania hydindrstva. . . . ... ... ... 6
3. Problémy transferu novych technoldgii do hydindrskej praxe . . . . . . ... ... ... ... L o 6
4. Uloha Zien v hydindrskej produkcii . . . . . . .. oottt e e 6
5. Rozdirovanie vzdeldvania v hydindrskej oblasti . . . . . .. ... . ... .. 6
6. Narodna a medzindrodnd spoluprdca pre hladanie hydinarskych projektov . . .. .................. 6
VII. Ostatné avidrne druhy
1. Vplyv genotypu, vyZivy a produkenych systémov na efektivnost katacej produkcie . . . . .. ........... 7
2. Vplyv genotypu, vyZivy a produk&nych systémov na efektivnost produkcie moriek a perli¢iek . . . .. ... ... 7
3. Vplyv genotypu, vyZivy a produk&nych systémov na efektivnost produkcie japonskych prepelic . . . . ... ... 7
4. Vplyv genotypu, vyZivy a produk&nych systémov na efektivnost produkcie husi, holubov, baZantov, jarabic ako
A OStEYER ANV . ocou o 5 & wvavave i & & EE0EE B 9 VTR B X 8 STHA R e Sl B R S R e e @ R 7
Postery vedeckych pracovnikov — publikované v abstraktoch kongresu Vol. IV
01: -Genetika/a Machtenfe hydiny:: i.s5.6 5 3 5 suanta & 5 4 Smn 5 5 650 4 5 & 60y5 4 Sd 5 beihid @ 5 ¥ S s 163
02 "Venve, Khmeiiiea techBOIORIA o c.o0 4 8 3 %008 5 & 5 080 & % W BGES 5§ & LEEs 5 60 S ¥ 8 & e s 312
03 ZamHERYIRY . s rnsa b b bsbd 2 8 m Etd 5k batd 4 2 EREdd B E b SRR B S Ak b B 150
04. Nové technolégie pre chov hydiny . . . . . . . . . . . . .. . e 34
05. Spracovanie, konzervicia amarketing . . ... .. oo o w v viies b6 b sieies v e e sleeie s e o e e 47
06. Politika rozvoja hydinérstva, ochrana Zivotného prostredia atd. . . . .. i % bt ek bl e § ERALES 37
0F:. CItDS BYBE OIONY ..« 2 1 5 wouted = 55 Budedne 8 5 bdubeb s @ 9 Bl ¥ L € Datiuech 4 sl 3 B & Lode@acd @ 84
SdentBkEPIACe: vy 5 03 b & 5o st B S St d & e Bk § She 508 a8 e 5 Vel E 52

Referaty kongresu si publikované v Zborniku, ktory
ma Styri zvizky. Referaty z obidvoch sympézii, ple-
narnych sekcif a technickej sekcie I st publikované
v 1. zviizku, z technickych sekcii II, III a IV
v 2. zvdzku a z technickych sekcii V, VI a VII
v 3. zvizku. Abstrakty posterov a Studentské price su
publikované vo 4. zvizku (kniZnica VUZV Nitra,
SCHSH Ivanka pri Dunaji).

Na kongrese sa tieZ uskuto¢nilo valné zhromaZdenie
Svetovej vedeckej hydinérskej spolo&nosti (WPSA),
kde sa zvolil novy vybor WPSA. Novou prezidentkou
WPSA sa stala pani Anuradha J. Desai; predsedni¢ka
indickej pobotky WPSA, sekretirom WPSA Dr. Piet

Simons, doterajsi prezident WPSA. Dalej sa uskuto&ni-
li zasadnutia eurdpskej federacie WPSA, ako aj zasad-
nutia jednotlivych odbornych pracovnych skupin. Kon-
gres mal velmi dobri vedeckd, ako aj spolofenski
droveil a vyrazne prispel k spoznaniu situécie rozvoja
hydinérskej vedy, ako vyroby v réznych, najmi rozvo-
jovych krajinich. Zvlast treba vyzdvihnit mimoriadnu
pohostinnost usporiadatelskej krajiny ku vietkym
ucastnikom kongresu.

Dal3, 21. Svetovy hydinarsky kongres, bude v roku
2000 v Montreale, Kanada. Volby pre 22. Svetovy hy-
dinarsky kongres v roku 2004 urcili miesto konania
Istanbul, Turecko.

Ing. Jdn Baumgartner, DrSc., iastnik kongresu, VUZV Nitra, SCHSH Ivanka pri Dunaji, Slovenskd republika
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POKYNY PRO AUTORY

Casopis uvefejiiuje puvodni védecké price, kritka sdéleni
a vybérové i prehledné referdty, tzn. price, jejichz podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Price jsou uvefejiiovany v esting, slovenstiné nebo
angli¢ting. Rukopisy musi byt doplnény kritkym a rozSitenym
souhrnem (v&etné klicovych slov).

Autor je plné odpovédny za pavodnost price a za jeji véc-
nou i formdlni spravnost. K praci musi byt pfiloZeno prohla-
Seni autora o tom, Ze price nebyla publikovina jinde.

O uveiejnéni price rozhoduje redakéni rada Casopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a pfinosu a kvalité price.

Rozsah védeckych praci nemd piesihnout 15 stran psanych
na stroji véetné tabulek, obrizkd a grafi. V prici je nutné po-
uZivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni dprava rukopisu ma odpovidat stitni norm& CSN
88 0220 (format A4, 30 fadek na stranku, 60 thozl na fidku,
mezi fadky dvojité mezery), k rukopisu je vhodné pfiloZit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602, a s grafickou dokumentaci. Tabulky, grafy
a fotografie se doddvaji zvIast, nepodlepuji se. Na viechny
pfilohy musi byt odkazy v textu.

Pokud autor pouZivd v prdci zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsdny), aby se
pfede$lo omylim. V nazvu prace a v souhrnu je vhodné zkra-
tek nepouZivat.

Nizev prace (titul) nema pfesdhnout 85 thozi. Jsou vylou-
¢eny podtitulky &ldanki.

Kritky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zavéru ¢lanku, nikoliv viak jeho pouhym popisem. Musi
vyjadfit viechno podstatné, co je obsaZeno ve védecké prici,
a md obsahovat zikladni ¢iselné udaje vcetné statistickych
hodnot. Musi obsahovat kli¢ova slova. Nema pfekrocit rozsah
170 slov. Je tieba, aby byl napsdn celymi vétami, nikoliv hes-
lovité. Je uvefejiiovan a mél by byt doddn ve stejném jazyce
jako védecka price.

Rozsifeny souhrn (Abstract) je uvefejiiovan v anglicting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentovany vysledky price a uvedeny odkazy na tabulky a ob-
razky, popf. na nejdilezitéjsi literdrni citace. Je vhodné jej
(véetné ndzvu price a klicovych slov) dodat v anglicting, popf.
v Ceitiné ¢i slovensting jako podklad pro pfeklad do anglictiny.

Uvod mi obsahovat hlavni diivody, pro¢ byla préce realizova-
na a velmi stru¢nou formou ma byt popsén stav studované otdzky.

Literdarni prehled ma byt kratky, je tfeba uvadét pouze
citace majici izky vztah k problému.

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

Vysledky — pfi jejich popisu se k vyjidieni kvantitativnich
hodnot davi prednost grafiim pied tabulkami. V tabulkich je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
Cast by neméla obsahovat teoretické zdvéry ani dedukce, ale
pouze faktické nalezy.

Diskuse obsahuje zhodnoceni prace, diskutuje se 0 moz-
nych nedostatcich a price se konfrontuje s vysledky dfive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované prici bliZ&i vztah). Je pfipustné spojeni
v jednu kapitolu spolu s vysledky.

Literatura musi odpovidat statni norm& 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 price citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

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

INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications. and selec-
tively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary (including the key words).

The author is fully responsible for the originality of his
paper, for its subject and formal correctness. The author shall
make a written declaration that his paper has not been publish-
ed in any other information source.

The board of editors of this journal will decide on paper
publication, with respect to expert opinions, scientific impor-
tance, contribution and quality of the paper.

The paper extent shall not exceed 15 typescript pages, in-
cluding tables, figures and graphs.

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page, 60 strokes per line,
double-spaced typescript). A PC diskette should be provided
with the paper, written in an editor program, preferably T602,
and with graphical documentation. Tables, figures and photos
shall be enclosed separately. The text must contain references
to all these annexes.

The title of the paper shall not exceed 85 strokes. Subtitles
of the papers are not allowed cither.

Abstract is an information selection of the contents and
conclusions of the paper, it is not a mere description of the
paper. It must present all substantial information contained in
the paper. It shall not exceed 170 words. It shall be written in
full sentences, not in form of keynotes, and comprise base
numerical data including statistical data. It must contain key
words. It should be submitted in English and if possible also
in Czech or Slovak.

Introduction has to present the main reasons why the study
was conducted, and the circumstances of the studied problems
should be described in a very brief form.

Review of literature should be a short section, containing
only literary citations with close relation to the treated pro-
blem.

Only original method shall be described, in other cases it is
sufficient enough to cite the author of the used method and to
mention modifications of this method. This section shall also
contain a description of experimental material.

In the section Results figures and graphs should be used
rather than tables for presentation of quantitative values. A sta-
tistical analysis of recorded values should be summarized in
tables. This section should not contain either theoretical con-
clusions or deductions, but only factual data should be presen-
ted here.

Discussion contains an evaluation of the study, potential
shortcomings are discussed, and the results of the study are
confronted with previously published results (only those authors
whose studies are in closer relation with the published paper
should be cited). The sections Results and Discussion may be
presented as one section only.

The citations are arranged alphabetically according to the
surname of the first author. References in the text to these
citations comprise the author’s name and year of publication.
Only the papers cited in the text of the study shall be included
in the list of references. All citations shall be referred to in the
text of the paper.

If any abbreviation is used in the paper, it is necessary to
mention its full form at least once to avoid misunderstanding.
The abbreviations should not be used in the title of the paper
nor in the summary.

The author shall give his full name (and the names of other
collaborators), academic, scientific and pedagogic titles, full
address of his workplace and postal code, telefon and fax num-
ber or e-mail.
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