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ABSTRACT: Genetic contributions of sires, dams and maternal grandsire and granddam to progeny performance were
evaluated in the German population of English Thoroughbred. Performance was described by the maximum value of general
handicap (GH). The statistical analysis of GH values of 102 sires and their descendants (820 stallions and 899 mares) and
maternal ancestors has led to a conclusion that genetic contributions of sires, dams and their parents are statistically signifi-
cant. The genetic effects of dams and sires are of the greatest practical importance for selection, the contribution of maternal
parents is less important as their performance is only in weak correlation with the performance of grandchildren. The analysis
confirmed an assortative scheme of mating in the population. The performance of offspring of selected parental pairs could
be approximately predicted by means of linear regression function, which is the sum of genetic effect of sire and multiples
of performances (characterized by maximum value of GH) of dam and her parents. Prediction functions for male and female
offspring had different regression coefficients.

English Thoroughbred; performance; heritability; pedigree value

ABSTRAKT: Hodnotili jsme genetické piinosy plemeniki, matek a pfedkli z matciny strany vykonnosti potomstva v némec-
ké populaci anglického plnokrevnika. Vykonnost byla charakterizovdna maximiln{ hodnotou generélnfho handicapu (GH)
dosazenou jedincem v pribéhu jeho dostihové kariéry. Statistické hodnoceni hodnot GH 102 plemenikl a jejich potomki
(820 hiebetki a 899 klisniek) a piedkii-probandil z mateiské strany vedlo k z4véru, Ze genetické pifnosy plemenikil, matek
a jejich rodi¢i jsou statisticky vyznamné. Pro zdkladnf informaci uvddime v tab. I charakteristiky hodnot GH probandi obou
pohlavi a pfedkl z matefské strany. Smérodatné odchylky potvrzuji rozdilnost intenzity selekce u hfebci a klisen. Rozptyly
dédi jsou vyrazné niZ¥i neZ rozptyly matek, bab a probandl. Pfitom jsou rozptyly matek, bab a probandi téméf shodné.
Charakteristiky pfedki z matefské strany je nutné povaZovat za orienta¢nf, nebot kaZdy pfedek je zahrnut tolikrét, kolik mél
potomkd. V tomto smyslu je také nutné hodnotit korelace vykonnosti probandii a jejich pfedki. Korelace mohou byt ovlivnény
rovnéZ tim, Ze matky jsou otciim pfipafovdny zdmérné, tj. podle své vykonnosti. Z hodnot korelagnich koeficientl vypocte-
nych zvI43t pro hiebce a zvI43( pro klisny (tab. II a III) 1ze odvodit z4v&r, Ze vykonnosti probandil a jejich predkid z matetské
strany vykazujf jiZ pfi tomto pfibliZeni slabou, ale pozitivni korelaci. Slaba pozitivni korelace otcli matek a matek matek
(r = 0,16) je pravdépodobné podminéna formou pfipafovani. Genetické pfinosy matek a plemenikii maji nejvétsi selekénf
véhu, kdeZto piinosy prarodi¢l matefské strany jsou méné dileZité pfi jejich pomérné malé korelaci s vykonnosti probandi.
Zpiisob pfipafovan{ v populaci je zdmémy. Plemenikiim jsou pfipafovany klisny riizné vykonnosti. Pfitom plemenfkim
s vysokym genetickym potencidlem mohou byt pfipafeny nevykonné klisny a dobrym klisndm naopak nevykonnf plemenici.
Tuto skute¢nost je nutné vzit v tvahu pfi odhadu genetickych pfinosti plemeniki. Vliv jednotlivych generaci predki byl
statisticky hodnocen metodami regresnf analyzy, analyzou rozptylu a analyzou kovariance. Vykonnost probandi byla vyjid-
fena linedrni regresf na vykonnosti matky a jejich rodiéi pfi respektovéni pfinosu otce, a to modelem (1). Regresnf koeficienty
modelu jsme z naSich dat odhadli hodnotami, které pro vykonnost probandii-hfebcii y,,, zachycuje regresni vztah (2) a pro
vykonnost yg, probandi-klisen vztah (3). Kromé tohoto globdlniho hodnoceni piinosii pfedkl matéiny strany jsme genetické
pfinosy matky a jejich rodi¢t analyzovali zvlast pro kaZdého otce s dostateénym poétem potomki. Vyznamnost regresnich
koeficientl v regresnich vztazich (2) a (3) vyplyva z tabulky analyzy kovariance (tab. IV). U hfebci je statisticky nevyznamny
geneticky vliv otce matky (p = 0,76), u klisen geneticky vliv matky matky (p = 0,16). Genetické piinosy otcil i matek ob&ma
pohlavim jsou statisticky vyznamné. Predikéni funkce vykonnosti potomkd (2) a (3) by bylo moZné vyuZivat k posouzeni
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genetického piinosu matky a jejich pfedkil potomstvu a tim ke zlepSeni selekéniho procesu, pfi¢emz by bylo vhodné odhady
genetickych parametrii zpfesfiovat na zékladé naristajicich informaci o vykonnosti potomk dalSich generaci. Déle bude nutné
v priib&hu selekénfho procesu stanovit genetické pifnosy nové zafazenych plemeniki.

anglicky plnokrevnik; vykonnost; dédivost; rodokmenové hodnota

INTRODUCTION

Evaluation of horse pedigree is currently very urgent
in the horse population, particularly in the English
Thoroughbred. The breeders’ opinions are however dis-
crepant and were evaluated mostly empirically. Even
though such information is very appreciable, it is de-
sirable to specify the contribution of ancestors to per-
formance of their descendants by genetic analysis. This
problem is dealt with in the present paper.

Genetic contribution of ancestors to performance of
their descendants characterized by GH values was in-
vestigated by two of the authors in the Czechoslovak
population of the English Thoroughbred (Dusek,
Vondrédéek, 1977). Their conclusion was that in
this population in the performance of male progeny
sire’s effect made 38%, dam’s effect 52%, maternal
grandparents’ effect accounted for 7% and 3%; in fe-
male progeny the contribution was different, sire’s ef-
fect 50%, dam’s effect 25% and maternal grandsire’s
effect 6% and maternal granddam'’s effect 19%. In the
study data were processed only on individuals with
complete information for GH values of probands and
their ancestors, attained on Czechoslovak racetracks.
This requirement limited the number of evaluated pro-
bands. The formulated conclusions should be therefore
verified by investigation of a larger population. The
cited paper contains documentation at the time of pub-
lication. In the last decade particularly, the number of
papers has increased in which the authors analyze the
genetic aspects of performance of English Thorough-
bred horses and trotters by using various characteristics
of performance and by eliminating the effect of the
environmental factors, e.g. Vecchiotti (1980),
Pirchner (1983), Langlois (1984, 1989, 1991),
Minkema (1989), Philipsson etal. (1990). Ap-
plications of BLUP methods and animal model in vari-
ous modifications were dealt with by the authors
Distl et al. (1982), Arnason (1983, 1987),
Swalve, Bruns (1985), Tavernier (1988,
1989, 1990), Katona, Distl (1989), Meinar-
dus, Bruns (1989), Ojala (1989).

MATERIAL AND METHODS

The core of this study is information about perform-
ance of English Thoroughbred horses and their ances-
tors in two generations of the German population. The
maximum value of general handicap (GH) attained by
the individual in the course of racing career was used
to describe proband’s performance (Dusek et al.,
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1993). Maximum values of GH were taken from stud
books for the progeny of 102 sires, that means for
820 stallions and 899 mares and their maternal ances-
tors in two generations. Only sufficiently large progeny
of the sires were included in the study.

The methods of regression analysis, analysis of vari-
ance and analysis of covariance were used for statistical
evaluation of the genetic effects of the particular gene-
rations of ancestors. Probands’ performance was mo-
delled by linear regression on dam’s performance and
on performance of maternal parents while respecting
sire’s genetical effect. The used linear regression model
is as follows:

yij=M+si+Bd.dij+ﬂg:.mij+ﬁgd.j}i+e,-j (¢))

where: yij — the value of maximum GH of j-th descen-
dant of i-th sire

dij — the GH value of dam (proband’s mother)

mijand fij - the GH values of maternal grandsire and
granddam, respectively

eij - error of measurement

M - general mean

Si — unknown sire’s genetic contribution to pro-

geny performance
B, Bgs, Pgd — unknown regression coefficients

Parameters By, Bgs Begr 5ip M of model (1) together
with variance of error component were estimated sepa-
rately for male and female progeny from the data of
this study.

Besides this global evaluation of the genetic contri-
bution of maternal ancestors, the genetic effects of
dams and genetic contributions of maternal grandpa-
rents were analyzed separately for each sire with a suf-
ficient number of descendants.

RESULTS

In order to present basic information, Tab. I shows
the statistical characteristics of GH values of probands
of both sexes and maternal ancestors. Standard devia-
tions in the table confirm different selection intensity
in sires and in dams. They are expressly (statistically
significantly) lower in maternal grandsire than in dams,
maternal granddams and probands. The standard devia-
tions of dams, granddams and probands of both sexes
are almost equal. The characteristics of maternal ances-
tors must be taken as tentative since each ancestor has
been involved as many times as the number of descen-
dants it had. The correlations of performance of pro-
bands and their maternal ancestors should also be evalu-
ated in this sense. The correlations can also be influenced
by an unknown scheme of assortative mating.
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. Statistical characteristics of GH values of probands and their ancestors in maternal line

Sex GH Number Min. Max. Mean Std. deviation Std. error
GH(P) 820 44.0 105.0 7097 12.851 0.4488
Males GH(D) 816 40.0 99.0 71.24 11.712 0.4099
GH(GS) 819 93.0 107.0 99.99 4.134 0.1444
GH(GD) 815 40.0 99.5 73.22 12.537 0.4391
GH(P) 899 43.0 96.0 64.44 11.104 0.3703
Reimales GH(D) 895 40.0 99.0 70.45 11.707 0.3913
GH(GS) 899 93.0 112.0 99.74 4.129 0.1377
GH(GD) 897 40.0 99.5 72.13 12.472 0.4164
GH(D) 1,713 40.0 99.0 70.83 11.707 0.2829
Total GH(GS) 1,720 93.0 112.0 99.87 4.132 0.0996
GH(GD) 1,714 40.0 99.5 72.66 12.505 0.3021
For Tabs. I-1Il:  GH(P) = GH of proband GH(D) = GH of dam
GH(GS) = GH of maternal grandsire = GH(GD) = GH of maternal granddam
I1. Correlations of perfor of probands and in maternal line
Males
GH(P) GH(D) GH(GS) GH(GD)
GH(P) 1 0.273 0.089 0.187
GH(D) 0.294 1 0.212 0.245
Females
GH(GS) 0.123 0.161 1 0.146
GH(GD) 0.161 0.217 0.169 1
The triangle above diagonal holds good for male progeny, the lower triangle holds good for female progeny.
II1. Correlations of performances of proband’s ancestors in maternal line (total)
GH of ancestor
GH(D) GH(GS) GH(GD)
GH(D) 1 0.187 0.232
GH of ancestor GH(GS) 0.187 1 0.160
GH(GD) 0.232 0.160 1

The correlation coefficients, which were calculated
separately for male and for female progeny (Tabs. II,
IIT), show weak but positive correlations of perform-
ances of probands and their maternal ancestors. The
weak positive correlation of maternal grandsires and
granddams (r = 0.16) is probably conditioned by the
system of mating. Comparison of performance of the
dams mated with particular sires using analysis of vari-
ance indicated that there were statistically significant
differences (p < 0.01) in average performance of dams
mated with various sires.

The fact that dams are mated with sires according to
an assortative scheme implies that it is necessary to
eliminate the genetic contributions of dams when ge-
netic effects of sires are estimated. This fact is consid-
ered in regression model (1). Regression coefficients of
the model were estimated from our data by analysis of
covariance and their values are given in the prediction
function of performance y,,, of male probands, which is

2

Ymp = 47.09 + 5 + 0227, +0.014 m,, +0.109 1,

ZIVOCISNA VYROBA, 40, 1995 (3): 97-101

For females performance yg, could be-predicted by
means of regression relationship

Y = 27.82 + 545 + 0.186 d, + 0.193 m), +0.043 f,, 3)

- predicted performance for male and/or fe-
male offspring (proband)

where: ym and yp,

dp - GH value of the dam
mp — GH value of maternal grandsire
I — GH of maternal granddam

S(mp) and s(fp) — genetic contribution of the sire to male
and/or to female progeny

Genetic effects s, and sz, of sires were estimated
for all included sires, but they are not presented in
detail in this paper due to the scope of related tables.
Some illustrative examples are described in the discus-
sion section.

A table of analysis of covariance (Tab. IV) shows
significance of regression coefficients. It is to note that
the genetic effect of maternal grandsire is not statisti-
cally significant in the female progeny (p = 0.76) while
the genetic effect of maternal granddam is statistically
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IV. Analysis of covariance table of genetical contribution of sires, dams and maternal grandparents to performance of male and female

progeny
Sex 5:;:;?.13; Sum of squares D.F. Mean square F-test P
sire 23,012.99 101 227.85 218 0.0001
GH(D) 3,295.37 1 3,295.37 31.55 0.0001
GH(GS) 506.73 1 506.73 4.85 0.028
Females GH(GD) 199.78 1 199.78 1.91 0.167
model 27,014.88 104 259.76 2.49 0.0001
error 82,317.06 788 104.46
total 109,331.94 892
sire 26,741.33 99 270.11 1.89 0.0001
GH(D) 4,969.59 1 4,969.59 3481 0.0001
GH(GS) 13.68 1 13.68 0.10 0.757
Males GH(GD) 1,118.10 1 1,118.10 7.83 0.005
model 32,842.70 102 321.99 226 0.0001
error 100,920.58 707 142.75
total 133,763.28 809

insignificant in the female progeny (p = 0.16). The
genetic contributions of sires and dams to both sexes
are statistically significant.

DISCUSSION

A choice of performance criteria, their objectivity
and relationship of the phenotype to potential perform-
ance are very important for an estimate of pedigree
value. The correlation between selection criterion and
genotype value of the individual should be as close as
possible.

It is noticeable that within the population of the Eng-
lish Thoroughbred almost the whole population under-
goes testing while in the other breeds of horses only an
intentionally selected relatively small part of the popu-
lation is usually tested. When the importance of the
paternal and maternal lines of the pedigree is evaluated,
it is necessary to respect different selection intensity in
sires and in dams particularly in the English Thorough-
bred; it is much higher in the sires. Tab. I indicates
differences in selection intensity; the variances of GHs
of grandsires are considerably smaller than the vari-
ances of GHs of dams and granddams. Hence the sires
are a more homogeneous set according to the GH va-
lues, and the variability of performance of their pro-
geny is due to genetic effects of dams and maternal
granddams and naturally to environment.

Large variability of performance of maternal popu-
lation is reflected in the structure of performance of
dams mated with various sires. Some sires are mated
with dams of better quality, others cover those of worse
quality. The differences in the averages of performance
of dams mated with various sires are statistically sig-
nificant. The estimates of genetic effects of sires should
therefore be adjusted for genetic contributions of mated
dams. The adjusted genetic effects were computed for
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all the sires with more than 10 offspring. Among these
sires, e.g. Luciano conferred a markedly positive ge-
netic contribution to male progeny, while Bachus,
Frontal Neckar, Pantheon did so to female progeny.
Markedly negative genetic effects on male progeny were
observed e.g. in Leonidas and Marduk, as for female
progeny it was in Blauer Reiter, Kronnenbach.
Prediction functions (2) and (3) could be employed
to assess the genetic contributions of the dam and its
ancestors to their descendants and to improvement of
selection process in this way. It would be however ap-
preciable to increase continually the precision of esti-
mates of genetic parameters on the basis of accruing
information about performance of the descendants of
successive generations. It will also be necessary to de-
termine genetic effects of newly included sires.
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FREKVENCE GENOTYPU A ALEL HALOTANOVEHO
LOKUSU U PRASAT PLEMENE BiLE USLECHTILE
V CESKE REPUBLICE

FREQUENCY OF GENOTYPES AND ALLELES OF HALOTHANE
LOCUS IN PIGS OF THE LARGE WHITE BREED IN THE CZECH
REPUBLIC

J. Dvorik!, R. Hradil?, M. Nebola'

'Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2SPP Laboratories of Immunogenetics, Hradistko pod Mednikem, Czech Republic

ABSTRACT: Genotypes of HAL (RYR) locus were detected by DNA-test. DNA was isolated from leucocytes. PCR and
RFLP methods were employed according to procedures described in the publication written by Nebola et al. (1994) or
pursuant to the methodology developed by SPP Laboratories of Immunogenetics (Hradil — unpublished). Observations
involved a total number of 1,044 pigs of the Large White breed (BU) kept in the Czech Republic: out of them 189 sires and
855 dams with their progeny included into breeding programs. Determined frequencies of HAL genotypes (N/N — N/n — n/n)
in the whole population under observation were 90.6 — 9.3 - 0.1%, resp., at allele frequencies N = 0.953, n = 0.047. The
sires showed a higher frequency of heterozygous genotypes N/n = 14.8%, at allele frequencies N = 0.921, n = 0.079. The
population of dams showed the frequency of genotypes N/n = 8.1% and allele frequencies N = 0.959, n = 0.041. Analysis of
differences between the male and female part of the population of LW breed showed significant differences in genotype
distribution at a significance level P = 0.05. The higher percentage of heterozygous genotypes N/n in the sires may be
constituted by the higher selection intensity for the percentage of lean cuts. A comparison of genotype distribution in the BU
breed kept in the Czech Republic with Large White, Yorkshire and Edelschwein breeds in other countries revealed in terms
of average values a lower percentage of heterozygous genotypes N/n in the BU breed.

HAL (RYR) genotypes; frequency; pigs; Large White; sires; dams

ABSTRAKT: Genotypy lokusu HAL (RYR) byly detekovény analyzou DNA z leukocytld s vyuZitim metod PCR a RFLP.
Sledovand populace plemene bilé uslechtilé v celkovém poctu 1 044 prasat zahrnovala 189 plemennych kancii a 855 prasnic.
Zjisténé frekvence genotypu HAL N/N — N/n — n/n byly v celé populaci 90,6 % - 9,3 % — 0,1 %, u kancti 84,7 % - 14,8 % —
0,5 % a u prasnic 92,0 % — 8,0 % — 0,2 %. Analyza distribuci genotypi ukdzala priikaznou diferenci (P = 0,05) mezi populaci
plemennych kancii a prasnic.

genotypy HAL (RYR); frekvence; prasata; bilé uslechtilé; kanci; prasnice

Uvop

Slechtiteliim, stejng jako chovateliim prasat, jsou do-
stateéné zndmé negativni, ale i pozitivn{ vlastnosti pra-
sat nachylnych nebo odolnych ke stresovym vliviim.

Jednim ze zdkladnich projevii pusobeni stresu je
syndrom maligni hypertermie (SMH), ktery je podmi-
nén defektem v regulaci vdpniku ve svalech. Genetickd
podstata tohoto defektu spocivd v bodové mutaci nuk-
leotidu 1843 zdménou dusikaté bdze cytozinu tyminem
(Fujii et al.,, 1991). Gen determinujici nichylnost
k SMH je lokalizovén v del$fm rameni Sestého chro-
mozomu a je genem pro ryanodinovy receptor, proto je
oznaCovan zkratkou RYR. ProtoZe SMH byl v po&ét-
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cich vyzkumu detekovén ,,halotanovym testem*, je ten-
to gen Casto oznaCovén zkratkou HAL.

Jednotlivéd zvitata mohou mit riizné genotypy v da-
ném lokusu. V literatufe se miiZeme setkat s dvoji sym-
bolikou:

1. gen HAL - genotypy N/N, N/n, n/n
2. gen RYR - genotypy C/C, C/T, T/T.

V této préci pouZivdme k oznalovéan{ prvnf variantu.

Nejobjektivnéj§im zplisobem urdeni genotypii v lo-
kusu HAL je molekuldrn& genetickd metoda vyuZivaji-
ci polymerdzové fetézové reakce (PCR) a néasledné
zjidfovani polymorfismu restrikénich fragmentd DNA
(RFLP). Cely tento postup je oznacovan jako DNA-test
nebo MHS-test.
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Cilem na$i prdce byla analyza frekvenci jednotli-
vych genotypil a alel lokusu HAL u riiznych populac{
prasat plemene bflé uslechtilé v Ceské republice.

LITERARNI PREHLED

U plemene prasat bilé uslechtilé (BU) jsou dosavad-
ni poznatky o vyskytu zvitat citlivych na stres zaloZeny
na vysledcich ziskanych pomoci halotanového testu
a v minimdlnim rozsahu na vysledcich zji$t€nych me-
todou ,,haplotypovani*.

Poznatky z ,,halotanového* testu, pfi kterém domi-
nantné homozygotni a heterozygotni genotypy HAL
N/N, N/n (a vzhledem k netplné penetranci alely HAL"
i ¢dst genotyplt HAL n/n) tvofily skupinu prasat halo-
tan negativnich (HN) a genotypy recesivnich homozy-
goti — HAL n/n - byly ve skupin& halotan pozitivnich
zvitat (HP), uvddime v chronologickém piehledu.

Cvejn (1980) nezjistil pomoci halotanového testu
provedeného u 78 prasat plemene BU Zddnd zvitata cit-
livd na stres. U 17 kfiZencl L x BL x BU v3ak zjistil
12 % pozitivnich zvitat. Z toho lze odvodit, Ze u prasat
plemene BU se pravdépodobné vyskytovali heterozy-
gotni jedinci.

Poltdrsky a Bulla (1984a) uvidéji u pleme-
ne BU 6,27 % HP zvitat a u jiného souboru nalezli
pouze odolnd — HN — zvitfata (Poltdrsky, Bulla,
1984b). Pavlik a Siler (1985) zaznamenali u ple-
mene BU vyskyt 9 % HP prasat.

Uceleny piehled o vysledcich halotanového testu
provddéného pracovniky veterindrnf sluZby u plemene
BU v letech 1984 aZ 1987 podala Hdjkova (1988),
pfi¢emZ uvddi tyto vysledky
1984 — testovdno 41 zvifat, nenalezen Zidny HP jedinec;
1985 — testovdno 127 zvifat s vyskytem 2 jedinci HP,

tj. 1,6 %;
1986 — testovadni nebylo provadéno;
1987 — testovdno 383 zvitat s negativnim vysledkem.

Prvni stanoveni konkrétnich genotypt lokusu HAL
s vyuZitim metody ,,haplotypovani* u plemene BU pu-

blikovali Dvofdk et al. (1991). Jako souddst Sir§ich
vyzkumi pfipafovali na ,testanim* stddé prasnic ple-
mene landrase s genotypy HAL n/n kance plemene BU.
Z analyz vazbovych skupin Sestého chromozomu ové-
fovali u potomstva jejich genotypy HAL. Celkem pro-
v&fili 23 plemennych kanci BU, z toho bylo 7 ks
(31 %) s genotypem HAL N/N, 12 ks (52 %) hetero-
zygoniho genotypu HAL N/n a 4 ks (17 %) recesivnich
homozygoti HAL n/n. Z genotypil byly vypoditany ty-
to frekvence alel: N = 0,57, n = 0,43. Jiné informace
o vysledcich haplotypovani u plemene BU jsme v lite-
ratufe nenalezli.

Od roku 1993 se ve svétové literatufe setkdvdme
s ddaji o genotypech HAL (RYR) uréenych DNA-tes-
tem u plemen obdobného typu, jako je naSe plemeno
BU. Publikované vysledky jsou shrnuty v tab. L.

Informace o zastoupeni genotypli HAL u plemene
BU v CR ziskané DNA testem uvefejnili Dvofék et
al. (1994). U 72 prasat plemene BU uvidé&ji 90% vy-
skyt genotypu HAL N/N a 10% vyskyt heterozygoti
HAL N/n s relativni frekvenci alely HAL" = 0,05. Ve
stejném roce uvadi u plemene BU Hradil (1994a)
frekvenci alely HAL" = 0,0476.

Bulla et al. (1994), ktefi ve Slovenské republice
testovali celkem 50 prasat riiznych plemen, uvadéji za-
stoupen{ heterozygoti N/n = 80 %, dominantnich ge-
notypit N/N = 10 % a genotypti n/n = 10 %.

MATERIAL A METODA

Sledované soubory prasat plemene bilé u$lechtilé
zahrnuji plemenné kance a prasnice ze $lechtitelskych
chovil a inseminacnich stanic kancil. Testace genotypt
probihala v letech 1992 aZ 1994.

Krev k analyzdm b))la odebirdna do EDTA, DNA
byla izolovdna z leukocytd. Polymerdzova fetézova
reakce (PCR) a stanoveni polymorfismu restrikénich
fragmentii (RFLP) bylo provddéno bud podle postupii
uvedenych v préci autori Nebola etal. (1994), nebo
podle metodik autora Hradil (1994 — nepublikovéno).

1. Frekvence genotypil a alel lokusu HAL (genotypy uréeny DNA-testem) — Frequency of genotypes and alleles of HAL locus (genotypes

determined by DNA-test)

Alidinci i Poget Frekvence genotypil® (%) Frekvence alel'” o
zvifat* N/N N/n wn N n
Kanada® 57 91,2 8.8 0,0 0,96 0,04 O'Brien et al. (1993)
USA 126 76,2 22,2 1,6 0,87 0,13
Large white | Apeliet 537 81,4 18,4 0,2 0,91 0,09
Italie’ 242 neuvedeno 7,0 neuvedeno 0,96 0,04 Russo etal. (1994)
Némecko® 0,99 0,01 Knorr et al. (1994)
Kanada 1 452 78.4 21,1 0,5 0,89 0,11 O'Brien etal. (1993)
Yorkshire USA 275 92,4 7.6 0,0 0,96 0,04
Kanada 162 80,2 17,9 1,98 0,88 0,11 Houde etal. (1993)
Edelschwein Rakousko’ 433 91,2 8.8 0,00 0,95 0,05 Mayr etal. (1993)
'breed, zt:ounlry. 3Canada, ‘E.ngland, 3 Italy, GGermany, 7Austria, *number of animals, *fi | y of genotypes, '"fmquency of alleles,

“nulhors, 2not indicated
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VYSLEDKY A DISKUSE

Vysledky testovéni genotypil lokusu HAL u pleme-
ne BU, uv4déné v této préci, pochdzeji ze dvou labora-
toff v CR. V Laboratofi imunogenetiky SPP v Hradigt-
ku pod Mednikem byla testovdna zvifata pfedevifm
z oblasti Cech (Soubor I), v laboratofi Ustavu genetiky
MZLU v Brn& byly sledovédny pfedevsfm chovy jiZni
a severni Moravy (Soubor II).

Soubor I tvorilo celkem 626 zvifat, soubor II pak
418 zvifat. Celkovy podet sledovanych plemennych
prasat byl 1 044 ks. Vzhledem k tomu, Ze jsou v tomto
po&tu zahrnuta prasata z vétSiny $lechtitelskych chovii
v CR, miiZzeme zji§téné frekvence alel halotanového lo-
kusu — HALN = 0,96, HAL" = 0,04 pokl4dat za charak-
teristické pro soudasny stav plemene bflé uSlechtilé.
Podrobng&ji{ ddaje jsou uvedeny v tab. II,

U celé sledované populace plemene BU a v soubo-
ru II je distribuce genotypit HAL shodn4 s predikef.

V souboru I, u kterého bylo zastoupenf heterozygot-
nich genotypi vy$¥i, neZ byla predikce, jsme zjistili
prikaznou diferenci. Vypo&itan4 hodnota xz byla 6,58,
tabulkové hodnota pro P = 0,05 je x> = 5,99.

Mezi soubory I a II jsme nezjistili Zddné vyznamné
diference v rozloZenf genotypi.

Pfi porovndni s vysledky halotanového testu z let
1980 aZz 1985 (Cvejn, 1980; Poltdrsky et al.,
1984a; Pavlik, Siler, 1984), kdy se frekvence HP
zvitat pohybovala kolem 7 %, jsou na$e zji§t&n{, pokud
jde o odolnost ke stresu u plemene BU, mnohem pfiz-
nive&jsi.

Z priehledu, ktery publikovala Hdjkovad (1988),
kdy z 551 prasat reagovali v halotanovém testu pouze
dva jedinci, Ize odvodit frekvenci HAL" = 0,006. Tuto
o fad niZ3{ frekvenci recesivni alely ve srovndni s na-
§imi vysledky je moZné vysvétlit pouZitim dvou ¢4sted-
n& rozdflnych typi testd, kdy u halotanového testu se
vyznamné projevuje neliplnd penetrance genotypi n/n.

11. Frekvence genotypi a alel lokusu HAL u plemene bilé ulechtilé (BU) ~ Frequency of genotypes and alleles of HAL locus in the Large

White breed (BU)

Plemeno' Genotyp* HAL Sekiite il
Soubor? N/N N/n n/n

BU ks 562 64 0 N =0,948
Soubor 1 %o 89,78 10,22* 0 n = 0,052
626 ks P 90,06 4,68" 0,26

BU ks 384 33 1 N =0,958
Soubor I1 % 91,87 7,89 0,24 n = 0,042
418 ks P 91,77 8,05 0,18

BU ks 946 97 1 N =0,952
Celkem® % 90,61 9,29 0,10 n = 0,047
1 044 ks P 90,82 8,96 0,22

'breed, Zset, >total, 4gc:notype. st‘rtquency of alleles

Pro tab. Il aZ IV:

P — predikce frekvence genotypil v procentech

“ - signifikantn{ diference v distribuci genotypll — P = 0,05
For Tabs. I to IV:

P - prediction of genotype frequency in per cent

* - significant difference in genotype distribution — P = 0.05

111. Frekvence genotypi a alel lokusu HAL u pl ych kanci pl bilé uslechtilé (BU) — Frequency of genotypes and alleles of HAL
locus in Large White (BU) sires
Kanci' Genotyp* HAL
=i TooE Frekvence alel®
Soubor? N/N N/n wn
Soubor I ks 88 14 0 N =0931
%o 86,30 13,70 0 n = 0,069
102 ks P 86,50 12,80 0,47
oot ks 72 14 1 N =0,908
% 82,80 16,10 1,10 n = 0,092
87 ks P 82,45 16,71 0,84
k 0 2 =
Celkem? 3 16 8 I N=0,921
% 84,70 14,80 0,50 n = 0,079
189 ks P 84,82 14,55 0,62

Isires, %set, >total, ‘genotype. sfrequem:y of alleles
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Frekvence alely HAL" je v sou¢asnosti u naSeho ple-
mene BU na trovni frekvenci plemene large white
(LW) v Kanad& (O’ Brien et al.,, 1993) a edelschwein
(ED) v Rakousku (Mayr et al., 1993) a je niZsf neZ
frekvence HAL" u plemene LW v Anglii a USA.

Vzhledem ke $lechtitelskému zdméru zvysit produk-
ci libového masa u vyse uvedenych plemen a k obecné
uzndvané asociaci alely HAL" k tomuto ukazateli je
vhodné analyzovat i zastoupenf heterozygotnich geno-
typd N/n.

Frekvence genotypit N/n u plemene BU (9,3 %) je
tém&F shodn4 s frekvencemi zjisténymi u plemene LW
v Kanadé a Itdlii i plemene ED v Rakousku. Ve srov-
néni s plemenem LW v Anglii a USA (O’ Brien et
al., 1993) je tato frekvence u naSeho plemene BU
v priméru o 10 % niZ¥f.

ProtoZe v dal¥f generaci se kanci a prasnice uplatiiu-

_ jf v odli¥ném rozsahu, rozdélili jsme sledovanou popu-
laci podle pohlav{. Konkrétnf ddaje o zastoupen{ geno-
typl lokusu HAL u plemennych kanci BU jsou
uvedeny v tab. III.

O zastoupeni genotypil u plemennych kanc BU jsou
k dispozici ddaje z let 1989 aZ 1991 (Dvofédk et al,,
1991). V testaénim péfeni a metodou haplotypovéni pro-
vEfili tito autofi 23 kancti a uréili frekvenci alely HAL" =
0,43. Tento tdaj je pétkrat vy33f, neZ jsme zjistili metodou
DNA-testu u 189 kancii v letech 1993 a 1994 (tab. III).

" Analyza ddajb v tab. III pomoci xz-testu ukdzala, Ze
rozdily mezi zji§t€nou frekvenci genotypil a predikci
i rozdily mezi soubory I a II jsou nesignifikantni. Fre-
kvence recesfvnf alely HAL" je u kanci o 68 % vy33f,
neZ je primér populace BU.

Zastoupeni genotypii HAL u plemennych prasnic
a jejich samiciho i sam¢iho potomstva pfipraveného
pro vyb&ry a aukce je uvedeno v tab. IV. Diference
mezi soubory I a II, stejné jako rozdil mezi skuteEnym
zastoupenim genotypi a predikci, jsou nepriikazné.

Porovndme-li populaci kanc a prasnic (tab. III
a IV), vidime rozdil ve frekvencich heterozygotnich
genotypl — u kanci ¢inf 15 %, u prasnic pouze 8 %.
Analyza téchto daji pomoci xz-testu ukdzala signifi-
kantni diference mezi zastoupenim genotypi HAL
u kancii a prasnic — stanovend hodnota x2 = 6,68.

%
0 + e s —
L )
0+

s 9,3 |{14,8](8,0 [ [18,4][22,2{[17,9] (21,1

1 a2~ 3 4 -:15806 0 T

1. Frekvence heterozygotnfch genotypd HAL (RYR) N/n u rlizngch
plemen prasat; osa x — podil genotypli N/n (%), osa y: | - plemeno
bilé udlechtilé (BU) celkem, 2 — kanci plemene BU, 3 - prasnice
plemene BU, 4 — plemeno large white (Anglie), 5 — plemeno large
white (USA), 6 - pl delschwein (Rakousko), 7 - pl
yorkshire (Kanada) - Frequency of heterozygous genotypes HAL
(RYR) N/n in various pig breeds; x-axis — percentage of N/n geno-
types (%), y-axis: 1 - Large White breed (BU) in total, 2 - sires of
BU breed, 3 — dams of BU breed, 4 — Large White (England), 5 -
Large White (USA), 6 — Edelschwein (Austria), 7 ~ Yorkshire (Ca-
nada)

Zjistény prikazny rozdil mezi populaci kanch
a prasnic, kdy u kancii je vétsi frekvence heterozygot-
nich genotypli HAL N/n, je moZné vysvétlit zvySenym
selektivnim tlakem na ukazatele produkce libového
masa v samé&f &dsti populace plemene BU. Soucasnd
populace plemennych kancii BU v Ceské republice se
distribuci genotypti HAL bl{Z{ frekvencim zji§t&nym
u plemene LW v Anglii (O’ Brien et al., 1993).

Pro moZnost rychlejsi orientace uvddime grafické
srovndni zastoupeni heterozygotnich genotypi HAL
N/n u plemene BU a plemen obdobného typu v zahra-
ni¢f (obr. 1).

1V. Frekvence genotypi a alel lokusu HAL u pl ych ic a jejich p va pfed vyb&rem — Frequency of genotypes and alleles of
HAL locus in dams and their progeny before selection
P 4 HA
Pessmde Oenotyp HAL Frekvence alel®
Soubor? N/N N/n n/n
ks 474 50 0 N =0,952
Soubor |
% 90,46 9,54 0 n = 0,048
524 ks P 90,63 9,14 0,23
Soubor 11 ks 312 19 0 N=0971
% 94,26 5,74 0 n = 0,029
331 ks P 94,28 5,60 0,08
Celkem? ks 786 69 0 N = 0,959
% 91,93 8,07 0 n = 0,041
855 ks P 91,96 7,87 0,17

'dams, %set, *total, ‘gcnotypc. 5frequcncy of alleles
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VPLYV INTENZIVNE]J SELEKCIE A VYZIVY
NA VYKRMNOST A JATOCNU HODNOTU
HYBRIDNYCH OSIPANYCH

THE EFFECT OF INTENSIVE SELECTION AND NUTRITION
ON FATTENING PERFORMANCE AND CARCASS VALUE
OF HYBRID PIGS

P. Demo', J. Poltérsky', Z. Balaz’

'Research Institute of Animal Production, Nitra, Slovak Republic
2Agrospol p.p.d., Prievidza, Slovak Republic

ABSTRACT: Experiments were focused on analysis of indicators of fattening performance, carcass value and meat quality
in new-bred hybrid crosses in the conditions of Slovakia. Selection for the above indicators started in mothers of the terminal
hybrid when gilts that had reached the weight of 100 kg at the age of 173 days and in vivo meat percentage of 53.2 (using
a PIGLOG 105 apparatus) were included in the stock herd of a commercial farm. Sibs and/or half-sibs of mothers of the
terminal hybrid of the new-bred hybrid cross had daily weight gain of 815 g, percentage of valuable lean cuts 51.19% and
eye-muscle area 39.20 cm? in test conditions. Fathers of the terminal hybrid (specifically selected meat line) showed daily
weight gain of 871 to 884 g, percentage of valuable lean cuts 53.0 and eye-muscle area 41.7 to 42.4 cm? under test conditions.
The hybrids received three kinds of feed mixes with different contents of digestible protein substances (11.1, 13.9 and 15.2%),
lysine (0.57, 0.73 and 0.85%) and energy (12.7, 12.9. and 13.1 IU ME) in the course of fattening trials. Under approximately
the same conditions of external environment, at sex parity and average slaughter weight of about 110 kg the new-bred hybrids
receiving the different feed mixes showed the following figures: percentage of lean cuts (neck, shoulder, loin and ham)
amounting to 49.58, 50.92 and 51.55, respectively, percentage of meat from ham (in the weight of the side of pork) 19.92,
20.40 and 20.56, resp. percentage of meat from ham and loin 30.05, 31.20 and 31.28, resp. and eye-muscle area 39.61, 40.14
and 40.19 cm?, resp. The percentage of lean meat content ante mortem and/or post mortem was 55.27 and/or 56.85, the
percentage of fatty parts (separable fat from valuable lean cuts + kidney fat) in the weight of the side of pork amounted to
16.68, 14.93 and 14.46 resp. Statistically significant differences were calculated for a majority of the above indicators between
the evaluated groups of new-bred hybrids and the Slovhyb I cross (Large White x White Pork x Synthetic Line - BU x BM
x SL). Production indicators showed daily weight gains ranging from 697 to 752 g and feed conversion per 1 kg weight gain
3.28 to 3.39 kg. As for meat quality, the percentage of PSE meat was not higher than 10% in the new-bred hybrid cross. The
results have documented that the test groups of hybrids coming after selected parents showed higher growth ability, better
feed conversion and better carcass composition under the same conditions of the external environment. A comparison of these
results with the results achieved in the neighboring countries (Hungary, Czech Republic, Poland, Austria) has indicated that
the new-bred hybrid cross mostly has the better carcass characteristics. The attained meatiness of the dressed carcass is at
the level of the results in the countries with advanced pig breeding and is compatible with carcass grading according to the
EUROP system.

pig; hybrids; nutrition; carcass value; lean meat content

ABSTRAKT: Vo vykrmovych experimentoch bola analyzovan4 a porovndvan4 droveii vykrmnosti, jato&nej hodnoty a kvality
misa u novosfachtenych hybridnych osipanych, resp. pri dal$ich kombinécidch kriZenia (Slovhyb 1). V pordZkovej hmotnosti
cca 110 kg pri pouZiti troch odliSnych kfmnych zmesi s roznou hladinou N-litok, lyzinu a energie dosiahli novotvorené
hybridy podiel cennych misovych &asti na trovni 49,58, 50,92 a 51,55 %, podiel misa zo stehna 19,92, 20,40 a 20,56 %,
priemernt hribku chrbtovej slaniny na drovni stredového rezu 26,84, 23,62 a 23,46 mm a hodnotu pH, v m.Ld. 6,32,
6,18 a 6,31. Podiel celkovej svaloviny zisteny disekciou, resp. pristrojovou technikou in vivo dosiahol hodnotu 56,85, resp.
55,27 %.

oifpand; hybridy; vyZiva; jatoénd hodnota; obsah svaloviny
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UvVOD

Vo vigsine chovatelsky vyspelych krajin EU je
hlavnym kritériom spefiaZovania vykrmovych oSipa-
nych podiel svaloviny jato¢ného tela. V podmienkach
Slovenska zmisilost zatial nie je uréujiicim ukazovate-
fom, avSak v stabilizovanom trZnom prostredi bude ne-
vyhnutnym predpokladom ekonomicky efektivnej pro-
dukcie.

Chovatelia, ktori svoju selek¢nii pracu zameriavaji
na zvySovanie obsahu misovych &asti uZ v si¢asnom
obdobf, nemusia s obavami hladief na zavedenie objek-
tivnych met6d klasifikdcie a hodnotenia jatoéne opra-
covanych tiel o¥fpanych.

LITERARNY PREHZAD

Aparativne hodnotenie jato¢nych oSipanych niiti
$TachtiteTov a producentov hfadat také hybridné kom-
bin4cie, ktoré by vyhovovali parametrom zmisilosti ja-
toéného tela podra systému EUROP.

Kozlowski etal. (1994) uvidzaji vysledky hod-
notenia jatoénych o$ipanych v Polsku. Pri pordZkovej
hmotnosti cca 90 kg priemerny podiel svaloviny pre-
kro€il 45 % a iba kaZdé tretie jatoEné telo dosiahlo
podielu nad 47 % s umiestnenim v triede R. Naproti
tomu Grzeskowiak et al. (1991) zistili u 12 980
ofipanych s jato&nou hmotnostou od 66,4 do 100,5 kg
hribku chrbtovej slaniny od 1,81 do 2,64 cm, podiel
svaloving' od 67,4 do 63,4 %, plochu m.Ld. od 31,5 do
39,4 cm” a hodnotu pH; 6,29 aZ 6,39.

Jatoéni hodnotu r6éznych hybridnych kombindcif
v Ceskej republike analyzovali Pulkrédbek et al.
(1993). Pri pordZkovej hmotnosti cca 115 kg zistili
podiel cennych méisovych Casti na drovni 47,1 %, prie-
merni hribku chrbtovej slaniny 2,94 cm a podiel sva-
loviny zisfovany pristrojom FOM 44,37 %.

Vysledky $Pachtenia findlnych hybridov v Madar-
sku zhrnuli Radnéczi a Fésiis (1993). U hybri-
da KAHYB zistili pri dennom prirastku vo vykrme
747 g a konverzii krmiva 3,04 kg podiel cennych
misovych &asti 49,1 % a podiel svaloviny 54,6 %.
Kombindcie HUNGAHYB 39, resp. HUNGAHYB 50
dosiahli v tychto ukazovateloch 649, resp. 633 g; 3,09,
resp. 3,04 kg; 49,2, resp. 45,9 % a 54,7, resp. 52,1 %.

Podra iidajov, ktoré publikovali Bartussek etal.
(1992), dosiahli jato¢né ofipané Styroch kombindcii
v Rakiisku v hmotnosti 105 kg denny prirastok od 633
do 783 g pri spotrebe krmiva 2,78 aZ 3,38 kg a dizke
vykrmu od 96 do 106 dni.

Kints etal. (1993) na zdklade vysledkov zistenych
u 80 mil. odporazenych o$ipanych v Holandsku v ro-
koch 1988 aZz 1991 uvédzaju, Ze pri mrtvej hmotnosti
za tepla 81,8 aZ 83,3 kg bol priemerny podiel svaloviny
na drovni 53,2 aZ 53,8 % a hriibka chrbtovej slaniny
17,5 aZ 16,8 mm.

Poprednd medzindrodnéa spoloénost PIG Improve-
ment Co. uvddza vo svojom internom materidli vysled-
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ky sicasne produkovanych hybridov. Pri pordZkovej
hmotnosti 105 aZ 115 kg dosiahli podiel celkovej sva-
loviny 54 % a viac a priemerni hribku chrbtovej sla-
niny max. 22 mm.

Anglickd firma SEGHERS garantuje v priaznivych
prevddzkovych podmienkach u svojho hybrida denny
prirastok vo vy$ke 725 g, konverziu krmiva pod 2,8 kg
a podiel svaloviny v jato&nom tele cca 60 %.

Podra vysledkov holandskej firmy DALLAND hyb-
ridy tejto spolo¢nosti dosahuji vo vykrme denny pri-
rastok nad 750 g a podiel svaloviny na drovni 57,5 %.

MATERIAL A METODA

V experimentoch sme analyzovali vykrmnost, jatog-
nd hodnotu a kvalitu midsa novotvorenej hybridnej
kombindcie. Uroveii dosiahnutych ukazovatefov bola
porovndvand s d'al§imi najrozsirenej§imi kombindciami
kriZenia (Slovhyb 1).

Selekcia sa zacala uZ u matiek findlneho hybrida,
ked do zdkladného stdda wZitkového chovu boli zara-
dované prasni¢ky, ktoré dosiahli tieto parametre GZit-
kovosti:

— priemerny prirastok (od narodenia do 100 kg) — 578 g
— podiel misa in vivo (PIGLOG 105) - 53,21 %
- vek pri dosiahnuti 100 kg — 173 dni

Sirodenci, pripadne polosiirodenci matiek findlneho
hybrida novosfachtenych hybridov dosiahli v stanici
VJH tieto vysledky:

— priemerny denny prirastok — 815 g

— spotreba krmiva na 1 k% prirastku — 3,35 kg

— plocha m.Ld. — 39,2 cm

— podiel misa zo Sunky s kostou — 20,39 %

— priemernd hribka slaniny - 21,0 mm

— podiel cennych misovych &asti (CMC) — 51,19 %

Ako otcovia findlneho hybrida boli pouZité dve linie
Specidlne selektovanych kancov, preverené na VJH
s tymito parametrami:

Linia F Linia H
Priemerny denny prirastok (g) 930 771
Spotreba VSZ (kg) 1,84 2,10
Plocha m.l.d. (cm?) 40,41 41,71
Miiso zo Sunky (%) 21,30 21,50
Hribka chrbtovej slaniny (mm) 19,10 20,90
Cenné miisové Casti (%) 52,92 52,99

Vo vykrmovych pokusoch boli dodrZané pribliZne
zhodné podmienky faktorov vonkajSieho prostredia
(vyZiva, ustajnenie, veterindrna starostlivost, predpo-
razkovd manipuldcia atd.). Matky findlneho hybrida sa
nachdadzali na pribliZne rovnakom poradi vrhov. Krfme-
nie pokusnych ofipanych bolo zabezpedené zmesami
VUL, A, a OPO (obsah SNL 11,1, 13,9 a 15,2 %, ly-
zinu 0,57, 0,73 a 0,85 %, ME 12,7, 12,9 a 13,1 MJ).
V prevddzkovych podmienkach sa v hodnotenych si-
boroch pri zachovani paritného zastipenia pohlav{
(bravce : prasni¢ky) a priemernej pordZkovej hmotnosti

ZIVOCISNA VYROBA, 40, 1995 (3): 109-114



1. Zdkladné matematicko-3tatistické charakteristiky ukazovatelov vykrmnosti, jato¢nej hodnoty a kvality misa hybridov (» = 131) — Basic
mathematico-statistical data on the indicators of fattening performance, carcass value and meat quality in hybrid pigs (» = 131)

Novosfachteny hybrid?" Slovhyb 1
Ukazovatel (n = 69) (n = 62)
x Sp x Sp

Hmotnost jato&nej polovitky? (kg) 45,32a 3,36 44,86a 2,37
Priememny denny prirastok® () 697,12a 115,54 638,17b 62,42
Konverzia krmiva? (kg/kg) 3,392 0,29 3,68b 0,32
Pliecko’ (kg) 494a 0,44 4,52b 0,40
Krkovigka® (kg) 3,77a 0,41 3,48b 0,38
Karé’ (kg) 4,51a 0,52 4,23b 0,47
Stehno® (kg) 9,14a 0,68 8,73b 0,69
Podiel cennych misovych asti’ (%) 49,58 2,72 46,69b 2,34
Plocha m.Ld." (cm?) 39,61a 4,88 36,11b 4,56
Priemernd hribka chrbtovej slaniny''  (mm) 26,84a 3,90 28,65a 3,71
Podiel misa zo stehna'? (%) 19,92a 1,46 19,37b 1,22
Podiel miisa zo stehna a karé!? (%) 30,05a 2,24 29,04b 1,76
Podiel tugnych &asti'* (%) 16,68a 2,73 19,27b 2,24
Podiel bocika's (%) 19,62a 1,35 19,34a 1,28
pH  m.Ld. 6,32a 0,26 6,04b 0,28
pH, m.s.m. 6,35a 0,22 6,16a 0,26
EV, m.Ld. - electrical conductivity (nS) 3,57a 1,12 4,96b 2,40
EV, m.s.m. — electrical conductivity (uS) 3,43a 1,15 4,14a 1,37
EV,4 m.ld. - electrical conductivity (uS) 3,70a 1,96 5,14b 2,31
EV,4 m.s.m. - electrical conductivity (uS) 4,82a 2,90 6,48b 3,11
Farba miisa (japonsk4 Zkdla)'¢ 3,38 0,57 2,46b 0,59
Index kvality miisa'’ 120,14a 14,22 100,03b 20,13
Podiel volne viazanej vody'® (%) 38,62a 3,42 41,45b 3,55
Podiel PSE miisa'? (%) 7,25 14,52

lindicator, zweight of side of pork, Javemge daily weight gain, 4feed conversion, *shoulder, ®neck, "loin, *ham, 9Percenmge of valuable lean

cuts, l"eyc-muscle area, “nvemge backfat thickness, lean cuts from ham, "*lean cuts from ham and loin,

4
t f fatty parts,
IL)erccn age of fatty parts

lspen:enmgc of belly, "%meat color (Japanese scale), "meat quality index, 'errcenlage of freely bound water, ““percentage of PSE meat,

*new-bred hybrid

cca 110 kg zisfovali tieto ukazovatele vykrmnosti, ja-

toénej hodnoty a kvality mésa:

— hmotnost pravej jatognej polovicky po vychladnuti
(kg)

— denny prirastok vo vykrme od 30 do 110 kg Zivej
hmotnosti (g)

— spotreba krmiva na jednotku prirastku (kg/kg)

— podiel cennych misovych &asti (CMC) z hmotnosti
jatocnej polovicky (%)

— podiel misa zo stehna (s kostou) z hmotnosti jato¢nej
polovi¢ky (%)

— podiel misa zo stehna a karé (s kostou) (%)

— plocha m.Ld. na drovni 13. aZ 14. rebra (cm?)

— priemernd hribka chrbtovej slaniny podfa CSN
46 6164 (mm)

— hribka slaniny nad stredom m. gluteus medius (mm)

— hriibka chrbtovej slaniny na trovni 3. aZ 4. bedrové-
ho stavca in vivo merand pristrojmi PIGLOG 105
a ALOKA SSD 210 DX II 7 cm laterélne od stredo-
vej chrbtovej linie (mm)

— hribka chrbtovej slaniny, resp. m.l.d. na trovni 3. aZ
4. predposledného rebra in vivo merand pristrojmi
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PIGLOG 105 a ALOKA SSD 210 DX II 7 cm late-
rdlne od stredovej linie chrbta (mm)

— podiel svaloviny jatoéného tela in vivo stanoveny pri-
strojom PIGLOG 105 (%)

— podiel tuénych &asti z hmotnosti jatodnej polovi¢ky (%)

— podiel bocika z hmotnosti jatodnej poloviéky (%)

— podiel svaloviny, tuku a koZe ziskany z detailnej di-
sekcie jatoéného tela (%)

— hodnota pH; merand 45 min post mortem v m.l.d.,
resp. m.s.m. kombinovanou vpichovou elektrédou
a digitdlnym pH-metrom

- hodnoty elektrickej vodivosti EV|, resp. EV,, zisto-
vané v tych istych svaloch 45 min, resp. 24 h po
zabit{ pristrojom TECPRO QUALITY METER (Tec-
pro GmbH., Mnichov)

— farba misa zisfovan4 pristrojom GOFO, resp. japon-
skou hodnotiacou Skdlou v m.Ld. (1 = extrémne PSE,
2 = PSE, 3 aZ 5 = normdlna kvalita, 6 = DFD) 24 h
post mortem

— podiel volne viazanej vody (% VV) v m.lLd. lisova-
cou metédou podla Graua a Hamma za pouZitia kon-
Stantného tlaku (Hasek, Palanskd, 1976)
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II. Charakteristiky sledovanych ukazovatelov jatoZnej hodnoty a kvality miisa hybridnych osipanych (n = 67) — Data on the investigated

indicators of carcass value and meat quality in hybrid pigs (n = 67)

Kombindcia krizenia®®
Ukazovatel! novoﬂa(c:t:n{s ;lybrid“ (BU x 8) x 2(;3)U xY) (BU("x =D% 0:; SL
x Sp x Sp x Sp

Hmotnost jatotnej polovitky? (kg) 45,65a 2,98 45,79a 1,85 45,52a 3,16
Pliecko® (kg) 5,02a 0.46 4,842 0,39 4,702 0,45
Krkovigka® (kg) 3,96a 0,42 3,75 0,20 3,63a 0,38
Karé¢’ (kg) 492a 0,37 471a 0,56 4,74a 0,46
Stehno® (kg) 9,352 0,47 8,98b 0,55 8.82b 0,79
Podiel miisa zo stehna'? (%) 20,40a 1,18 19,67ab 0,55 19,42b 0,69
Podiel misa zo stehna a karé'? (%) 31,20a 1,69 29,98b 1,68 29,81b 1,32
Podiel cennych misovych &asti’ (%) 50,92a 1,58 48,76b 2,06 48,19b 1,70
Plocha m.l.d."" (cm?) 40,14a 4,54 38,60b 3,66 37,20b 3,08
Priemernd hribka slaniny'! (mm) 23,62a 1,64 25,69b 3,34 27,23b 2,74
Podiel tuéngch &asti'* (%) 14,93a 1,69 17,08b 2,03 17,30b 1,90
Podiel bogika's (%) 19,74a 0,86 19,61a 0,88 20,44a 1,18
pH, m.Ld. 6,18a 0,18 6,26a 0,23 6,02a 0,21
pH, m.s.m. 6,27a 0,19 6,31a 0,18 6,12a 0,17
EV, m.Ld. - electrical conductivity (1S) 3,84a 1,27 3,66a 0,74 3,96a 0,98
EV, m.s.m. - electrical conductivity (1S) 3,73a 1,07 3,58 0,76 3,85a 0,94
EV,, m.ld. - electrical conductivity (us) 4,30a 1,37 3,81a 1,24 4,51a 1,58
EV,4 m.s.m. — electrical conductivity (1S) 391a 1,62 3,87a 1,25 4,48a 1,69
Farba misa (japonsk4 3kdla)'® 3,58a 0,63 3,83a 0,52 3,24a 0,92
Index kvality misa'? 116,67a 11,03 118,73a 10,08 112,27a 13,56
Podiel PSE miisa'® (%) 8,00 4,55 10,00

For 1-19 see Tab. I; *cross combination, >'new-bred hybrid

- podiel PSE misa a index kvality mésa podfa autorov
Demo et al. (1994), kde hodnoty IKM pod 100
znamenaji PSE miso, hodnoty medzi 100 aZ 115
uspokojivi kvalitu médsa a hodnoty od 116 do 130
velmi dobri kvalitu mésa.

Vysledky dosiahnuté v oboch ¢astiach experimen-
tov boli analyzované pouZitim beZnych matematicko-
-Statistickych met6d. Statistick4 preukaznosf v tabufkach
je ozna¢end malymi indexovymi pismenami, pri¢om di-
ferencie medzi hodnotami sledovanych ukazovatelov
oznaCené rozdielnymi pismenami sd Statisticky preu-
kazné minimélne na drovni P < 0,05.

VYSLEDKY A DISKUSIA

V tab. I si uvedené charakteristiky ukazovatefov
vykrmnosti, jatoénej hodnoty a kvality misa hybridov
pri pouZit{ kfmnej zmesi VUL.

U pokusnych hybridov pochddzajiicich po Specidlne
selektovanych linidch kancov F a H, resp. syntetickej
linie (LB x D) bol dosiahnuty denny prirastok vo vy-
krme 697, resp. 638 g, konverzia krmiva 3,39, resp.
3,68 kg a podiel CMC na tirovni 49,58, resp. 46,69 %,
Zastipenie cennych misovych Casti, ako aj priemernd
hribka chrbtovej slaniny boli u kombindcie kriZenia
(BU x BM) x SL podobné, ako uvddzaji Pulkréd-
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bek et al. (1993) u hybridov v Ceskej republike.
Z vysledkov vyplynulo, Ze pri relativne vysokom den-
nom prirastku bola jeho prevaZnd ast tvorend zvyse-
nym ukladanim tukového tkaniva u oboch analyzova-
nych skupin o$ipanych, o dokumentuje priemernd
hribka chrbtovej slaniny (26,84, resp. 28,65 mm)
i podiel tuénych casti jatoéného tela (16,68, resp.
19,27 %). V zmesi VUL je zastipenie metabolizova-
tefnej energie na trovni 12,7 MJ a obsah lyzinu len
0,57 %, ¢o pravdepodobne spdsobuje zhor$enu Strukti-
ru denného prirastku s prevahou tvorby tuku.

V tab. II sii uvedené zdkladné charakteristiky pokus-
ného vykrmu hybridnych kombindcii v Standardnych
podmienkach $Tachtitelského chovu za pouZitia ko-
mer¢nej kimnej zmesi A,. Z prevddzkovych dévodov
sme v tomto vykrmovom pokuse nesledovali vykrmové
ukazovatele. Vysledky viak dokumentujd, Ze utvdranie
jednotlivych jato¢nych &asti bolo v tomto pripade priaz-
nivej8ie ako pri pouZiti zmesi VUL, a to u vietkych
troch hodnotenych hybridnych kombindcii — podiel
CMC dosiahol 50,92 %, 48,76 % a 48,19 %.

V tab. III uvddzame vysledky rozribky jatoénych
tiel po selektovanych kancoch linie F a H, resp. hybri-
dov Slovhyb 1. Kfmenie hybridov bolo zabezpedené
zmesou OPO. V tomto prevddzkovom pokuse bola
okrem rozrdbky na cenné misové Casti urobend aj de-
tailnd disekcia na zdkladné tkaniva. Podiel CMC dosia-
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I1I. Ukazovatele vykrmnosti, jatoénej hodnoty a kvality miisa hybridnych o3ipanych (n = 87) — The indicators of fattening performance,

carcass value and meat quality in hybrid pigs (n = 87)

Kombinécia kriZenia®®
Ukazovatel! novosfachteny hybrid?’ (BU x BM) x SL
(n = 46) (n=41)

X S min.—max. X Sp min.—max.
Prirastok vo vykrme? (g) 752,09a 80,92 584-978 703,38b 70,79 567-864
Vek pri pordzke (dni)? 206,24a 7,30 192-219 211,92b 6,12 196-225
Konverzia krmiva? (kg/kg) 3,28a 0,27 3,02-3,61 3,49a 0,25 3,13-3,70
Hmotnost jato&nej polovitky® (kg) 44,39a 3,58 36,2-51,0 43,81a 2,69 35,6-48,4
Pliecko® (kg) 5,09a 0,35 4,47-6,44 4.92a 0,57 3,77-5,59
Krkovicka’ (kg) 3,89a 0,32 3,04-4,55 3,52a 0,50 2,94-4,46
Kar¢® (kg) 48la 0,46 3,72-6,12 4,24a 0,35 3,41-4,38
Stehno? (kg) 9,09a 0,64 7,40-10,21 8,04b 0,89 6,93-8,95
Podiel miisa zo stehna'® (%) 20,56a 1,50 17,94-23,99 18,82b 1,41 16,63-19,92
Podiel miisa zo stehno a karé!! (%) 31,28 2,35 28,10-37,30 28,71b 2,18 25,62-32,14
Podiel cennych misovych &astf 12 (%) 51,55a 3,47 48,96-60,58 48,47b 2,77 45,56-53,31
Podiel svaloviny'? (%) 56,85a 3,75 50,01-66,02 50,64b 3,05 46,02-57,40
Podiel tuku a koze'* (%) 26,34a 4,38 15,35-34,80 32,58b 3,19 25,22-36,21
Podiel miisa v b¢iku'’ (%) 57,91a 5,12 47,52-70,34 46,30b 4,75 38,79-52,85
Plocha m.Ld.'® (cm?) 40,192 4,08 34,00-50,00 35,63b 4,03 30,00-41,00
Priemernd hribka chrbtovej slaniny'’  (mm) 23,46a 4,03 14,00-30,00 26,14b 572 20,30-36,00
Hribka slaniny nad m.g.m.'® (mm) 16,28a 4,98 6,00-26,00 18,84b 4,46 11,00-29,00
Podiel tuénych asti!? (%) 14,46a 2,81 8,93-20,09 17,95b 2,61 14,15-22,61
Podiel misa — PIGLOG?" (%) 55,27a 4,62 48,00-61,20 49,84b 4,65 46,30-55,80
JatoZné teld ~ trieda E?! (%) 7391 9,76
pH, m.Ld. 6,31a 0,25 5,60-6,80 6,25a 0,18 5,60-6,75
pH, m.s.m. 6,35a 0,29 5,75-6,85 6,28a 0,16 5,70-6,75
Farba miisa — GOFO?? 61,37a 421 52,0-70,0 61,12a 4,02 52,0-65,0
Japonsk4 k4la?? 323 | 0,55 2,0-4,5 3,052 0,74 1,948
EV, m.lLd. - electrical conductivity (nS) 3,60a 0,45 2,5-4,6 3,66a 0,39 2,844
EV, m.s.m. - electrical conductivity (us) 4,00a 0,61 2,7-5,2 4,14a 0,58 2,9-6,5
EV,, m.l.d. - electrical conductivity [(TR)] 3,06a 0,88 1,8-5,8 324a 0,75 2,0-6,6
EV,4 m.s.m. — electrical conductivity (1S) 6,70a 2,65 3,1-125 7.14a 2,16 3.4-12,6
Index kvality misa?* 121,76a | 11,41 84,79-146,48 | 111,20b | 10,18 65,18-138,95
Podiel PSE miisa® (%) 8,70 1220 |

'indicator, 2weigh! gain during fattening, 3ng«f: at slaughter (days), %feed conversion, 5weiql}n of side of pork, Sshoulder, "neck, *loin, *ham,

ean cuts from ham, ''lean cuts from ham and loin,

2percemi.\ge of valuable lean cuts,

lean meat content, l"{perccnmgc of fat and skin,

'spercentage of meat in belly, 'ﬁeye-muscle area, ”nvemge backfat thickness, '*backfat thickness above m.g.m., 9percenmge of fatty parts,

2 22

meat, “cross combination, Y new-bred hybrid

hol droven 51,55, resp. 48,47 %, priemerna hribka sla-
niny 23,46, resp. 26,14 mm a podiel tucnych casti
14,46, resp. 17,95 %.

Potvrdilo sa, Ze u vyrazne misovych typov je roz-
diel medzi podielom CMC a podielom celkovej svalo-
viny vicsi (5,30 %) ako u menej osvalenych hybridov
(2,17 %). Ukézalo sa, Ze o vyske tejto diferencie, ako
aj o podiele celkovej svaloviny rozhoduje (okrem cen-
nych misovych Casti) zastipenie mdsa v bociku. Po-
dobné rozdiely medzi podielom cennych misovych
Casti a svaloviny publikovali Radnéczi a Fésiis
(1993).

Podiel svaloviny u hybridov po $pecidlne selektova-
nych kancoch (linie F a H) dosiahol 56,8 %, ¢o je po-
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0mt::ul2 g:ercentage - PIGLOG, *'carcasses — grade E, ““meat color -

GOFO, 23Jap:mese scale, 2*meat quality index, 2spercenmge of PSE

rovnatelné s idajmi, ktoré uddvaji zahrani¢né spolo&-
nosti DALLAND a SEGHERS. Pri tomto konstatovan{
je potrebné poznamenat, Ze pordzkova hmotnost oipa-
nych u tychto firiem je podstatne niZSia, ako to bolo
v naSich experimentoch. V dal$ich déleZitych vykrmo-
vych ukazovateloch, t.j. intenzite rastu a konverzii kr-
miva na jednotku prirastku, si dosiahnuté vysledky na
drovni tych, ktoré zistili Bartussek etal. (1992) pri
rozbore jatoénych parametrov o§fpanych v Rakiisku.
Co sa tyka ukazovatefov kvality misa, u novotvore-
nej kombindcie kriZenia neboli zistené akostné abnor-
mality svaloviny, ked' podiel PSE misa neprekro¢il
10 %. Ukazovatel acidity pH; sa v m.Ld. pohyboval
v rozpitf od 6,18 do 6,32, &o st hodnoty podobné tym,
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aké uvéddzaji u hybridov v Polsku Grzeskowiak
et al. (1991).

Z vysledkov je vidiet, Ze pokusné skupiny hybridov
pochédzajicich po selektovanych rodi¢och preukazali
pri rovnakych podmienkach prostredia, predovietkym
vyZivy, vySSiu rastovi schopnost a lepSiu konverziu
krmiva. Z porovnania vysledkov s vysledkami okoli-
tych $titov (Madarsko, Cesk4 republika, Polsko, Ra-
kisko) vyplyva, Ze novotvorend hybridnd kombindcia
je vo vi&sine sledovanych jato&nych parametrov lep§ia.
Dosiahnutd zmisilost jatoéne opracovaného tela je na
drovni vysledkov vo vyspelych chovatelskych kraji-
néch a obstoji aj pri klasifik4cii systémom EUROP.

Vysledky analyz jatoénych tiel jednozna¢ne poukd-
zali na vplyv genotypu a vyZivy na kone¢ni kvalitu
misa, ako i na podiel CMC, resp. celkového misa. Ak
chceme vyuZit potencidlnu schopnost mésovych hybri-
dov o$fpanych pre tvorbu misa, musime im zabezpe€it
dostatoény privod bielkovin pocas celého obdobia vy-
krmu, pri¢om ddleZité je aj mnoZstvo a pomer esencidl-
nych amfnokyselin k energetickej zloZke kfimnej zmesi.
V opa¢nom pripade sa nedé odakdvat dedi¢ne determi-
novan $truktira denného prirastku a tym Ziadand zma-
silost hybridnych o$fpanych.
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KONCENTRACIA NIEKTORYCH MIKROELEMENTOV
V SRSTI GRONLANDSKYCH NUTRII V PRIEBEHU
ONTOGENEZY

CONCENTRATIONS OF SOME MICROELEMENTS IN THE FUR
OF GREENLAND COYPU DURING ONTOGENESIS

D. Mertin', E. Hanusovél, K. Siivegové', V. Stepanok2

'Research Institute of Animal Production, Nitra, Slovak Republic
2All-Russian Scientific and Research Institute of Ameliorated Soils, Tver, Russia

ABSTRACT: Experiments were conducted at an Experimental Farm of Fur-Bearing Animals, affiliated to the Research
Institute of Animal Production at Nitra. The animals were housed in halls in one-storey cages with pools. They received
granular feed mix KK, they drank water from the pools and were also given green feed (alfalfa) or fodder beet as a saturation
supplement. The coypus were clinically healthy, in optimum breeding condition. The experiment lasted eight months and the
experimental observation involved approximately 25 males and 25 females depending upon their age category. Samples of
fur (ca. 2 g) were cut from the animals’ fur in two body regions (middle of the belly), depending upon the growth of the
particular generations of fur: at the coypu age of 60 days (pubescent fur), 135 days (molting) and 240 days (fur maturity).
These elements (in mg per 1 kg dry matter) were determined in fur samples by dispersion X-ray fluorescent spectrometry;
Fe, Zn, Sr, Cu, Br, Mn, Pb, Rb. Concentrations of the investigated elements were also determined in feed ingredients. The
results acquired were subjected to mathematico-statistical processing and significance of differences in the arithmetic means
between the males and females was tested by r-test. No significant differences in concentrations of the investigated elements
were determined in the fur from the dorsal region at the age of 60 days by analysis of between-sexes differences. There were
significant (P < 0.01) differences in Cu content only in the fur from the ventral region. Similar results like in the pubescent
fur were obtained in the molting period at the age of 135 days. Concentrations of the investigated elements reached appro-
ximately the same levels, but there were significant differences in Sr and Cu contents only in the fur from the dorsal region.
In the period of fur maturity large between-the-sexes differences were revealed in comparison with pubescent fur and fur in
the molting period. Significant differences in the content of these elements were determined in the fur from the dorsal region:
Fe (P < 0.01), Cu (P < 0.05), Mn (P < 0.05), Pb (P £ 0.05) while in the fur from the ventral region it was in Pb (P < 0.05)
and Rb (P £ 0.01).

Greenland coypu; concentration; microelements; fur; ontogenesis

ABSTRAKT: Sledovali sme koncentrécie niektorych mikroelementov (Fe, Zn, Sr, Cu, Br, Mn, Pb, Rb) v srsti gronlandskych
nutrif v priebehu ontogenézy. Experiment sa realizoval vo VUZV Nitra. V pokusnom sledovani bolo priblizne 25 samcov
a 25 samic. Zvieratd boli zdravé, v optimalnej kondicii, kimené plnohodnotnou kimnou ddvkou. Vzorky srsti (cca 2 g) sa
odoberali strihanim z dvoch krajin tela (stred chrbta a stred brucha) v z4vislosti od rastu jednotlivych genericif srsti, a to vo
veku zvierat 60, 135 a 240 dni. Miner4lne prvky sa zo vzoriek srsti a krmiva stanovovali disperznou — rontgeno-fluorescenc-
nou spektrometriou. Ziskané vysledky boli matematicko-Statisticky spracované a preukaznost rozdielov aritmetickych prie-
merov sa testovala /-testom. Zistili sme Statisticky vyznamné medzipohlavné rozdiely v koncentrécii Cu, Sr, Fe, Mn, Pb a Rb.

gronlandské nutria; koncentrécia; mikroelementy; srst; ontogenéza

UvVoD

Prezentovana prdca je dalSim prispevkom k rieSeniu
problematiky koncentrdcie minerdlnych prvkov v orga-
nizme bylinoZravych koZusinovych zvierat a nadvizuje
na naSe predchddzajice pokusné sledovania u Standar-
dnych nutrif.
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Stidiu minerdlneho zloZenia v organizme koZu$ino-
vych zvierat sa venovali viaceri autori (Tjurnina,
1981; Saba et al., 1982; Berestov et al., 1984;
Hornshaw et al.,, 1985; Bialkowski, Saba,
1985; Mertin et al, 1991, 1992, 1993a, b, 1994;
Lohi, Jensen, 1991). Pozornost tychto autorov sa
ststreduje na $tidium koncentrdcie minerdlnych prv-
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kov v organizme misoZravych koZuSinovych zvierat
¢efade Canidae a Mustelidae. Obsahom Cu, Mn, Zn
a Fe v srsti nutrif sa zaoberali Buleca a Sviatko
(1991a, b). Metédou atémovej absorpcnej spektrilnej
fotometrie zistili v srsti gronlandskych nutrii obsah Cu
14,43 £+ 2,89 mg/100 g suiny, Mn 9,00 * 1,19, Zn
198,58 * 25,07 a Fe 307,49 * 16,70 mg/100 g susiny.
Mertin et al. (1994b, c, d), ktori zistovali koncentra-
ciu minerdlnych ldtok v srsti Standardnych nutrii v prie-
behu ontogenézy, konstatuji nerovnomernii distribiiciu
sledovanych prvkov v zdvislosti od pohlavia, vekovej
kategérie a krajiny tela. Vy§§ie koncentricie mikroprv-
kov sa manifestovali v srsti samic v porovnani so sam-
cami, a to s vynimkou Zeleza a chrému.

MATERIAL A METODA

Pokus sa realizoval na Experimentdlnej farme koZu-
Sinovych zvierat Vyskumného dstavu Zivocisnej vyro-
by v Nitre. Zvieratd boli v halovom ustajneni v jedno-
podlaznych klietkach s vodnymi vybehmi. Kfmené boli
granulovanou kfmnou zmesou KK a ako sytostny do-
plnok dostdvali zelené krmivo — lucernu alebo kfmnu
repu. Boli klinicky zdravé a v pozadovanej kondicii.

V zdvislosti od vekovej kategdrie bolo v pokusnom
sledovani pribliZzne 25 samcov a 25 samic. Experiment
trval osem mesiacov. Vzorky srsti sa zo zvierat odobe-
rali strihanfm z dvoch topologickych krajin — stredu
chrbta a stredu brucha v halotanovej narkéze. Jedna
vzorka obsahovala cca 2 g srsti. Vzorky sa odoberali
v zdvislosti od rastu jednotlivych genericif srsti, a to
vo veku zvierat 60 dnf — mlédacia srst, 135 dnf — piznu-
tie a 240 dnf — koZu$inova zrelost.

Zo vzoriek srsti sa disperznou — rontgeno-fluores-
cen¢nou spektrometriou (Tumanov, Stepanok,
1986) stanovovali tieto prvky: Fe, Zn, Sr, Cu, Br, Mn,
Pb, Rb (mg/kg susiny). Koncentrécia sledovanych che-
mickych prvkov sa zistovala tieZ v krmivéch (tab. I).

Ziskané vysledky boli matematicko-3tatisticky spra-
cované a preukaznost rozdielov aritmetickych prieme-
rov bola testovand r-testom.

1. Aritmetické priemery sledovanych minerdlnych elementov v kfm-

nych k »ch — Arithmetic means of the investigated mineral

elements in feed ingredients
Element Lucerna' Kl‘mr;ngmesz Kfmna repa®
Fe (mg/kg) 128,000 250,000 330,000
Zn (mg/kg) 15,400 57,700 28,000
Sr  (mg/kg) 42,400 25,400 24,100
Cu (mg/kg) 4,620 3,660 4,080
Br (mg/kg) 7,920 3,340 6,780
Mn (mg/kg) 34,800 39,300 31,900
Pb (mg/kg) 1,040 0,700 1,380
Rb (mg/kg) 3,240 3,580 24,000

'alfalfa, *feed mix, *fodder beet
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VYSLEDKY A DISKUSIA

Obsah sledovanych mikroelementov je uvedeny
v tab. II. Ako vidiet z dosiahnutych vysledkov, najvyssia
koncentrdcia v srsti gronlandskych nutrii v absolitnom
vyjadreni bola pre Zn (od 214,130 do 339,474 mg/kg
susiny), Fe (55,500 aZz 164,833 mg/kg suSiny), Mn
(37,888 az 55,537 mg/kg susiny) a najniZsi obsah malo Rb
(2,254 az 5,157 mg/kg susiny) a Pb (0,224 az 0,317 mg/kg
susiny).

Pri analyze medzipohlavnych rozdielov v srsti
z chrbta vo veku nutrii 60 dnf neboli v koncentrécidch
sledovanych prvkov zistené preukazné rozdiely. V srsti
z krajiny brucha boli signifikantné rozdiely na hladine
vyznamnosti P < 0,01 zistené len v obsahu Cu (samec
12,426 mg/kg susiny, samica 21,336 mg/kg suSiny).
V obdobi piznutia srsti vo veku 135 dni sme zaznamenali
obdobné vysledky ako aj pri mldd'acej srsti. Koncentracia
sledovanych prvkov bola pribliZzne na rovnakej trovni,
vyrazné rozdiely boli len v obsahu Sr (samec 5,248
mg/kg susiny, samica 3,507 mg/kg susiny, P < 0,01) a Cu
(18,257 a 13,904 mg/kg susiny) v srsti z krajiny chrbta.

V obdob{ koZu$inovej zrelosti sa vyraznejSie medzi-
pohlavné rozdiely v koncentrécii sledovanych mikro-
elementov prejavili v porovnani s mlddacou srstou
a srsfou v obdobi piznutia. V srsti z chrbta sme preu-
kazné rozdiely zistili v obsahu Fe (samec 85,775, sa-
mica 58,527 mg/kg suSiny — P £ 0,01), Cu (20,025
a 14,738 mg/kg susiny — P < 0,05), Mn (55,537 a 40,587
mg/kg susiny — P < 0,05), Pb (0,311 a 0,224 mg/kg suSiny
— P <0,05) a v srsti z brucha pre Pb (0,300 a 0,233 mg/kg
suSiny — P < 0,05) a Rb (3,326 a 2,254 mg/kg suSiny — P <
0,05).

Ak prezentované vysledky porovndme s naSimi
predchadzajicimi vysledkami (Mertin et al., 1994d)
zistenymi v srsti §tandardnych nutrii, méZeme konsta-
tovat, Ze medzipohlavné rozdiely v koncentrécidch sle-
dovanych prvkov v srsti gronlandskych nutrif boli menej
vyrazné. NajvysSia koncentricia sledovanych mikro-
prvkov v srsti oboch mutdcii nutrii bola pre Zn, Fe
a Mn a najniZ8ia pre Rb a Pb.

V srsti tandardnych nutrii bola nerovnomernejsia
distribiicia sledovanych prvkov v zdvislosti od pohla-
via a vekovej kategérie v porovnani s gronlandskymi
jedincami. U $tandardnych nutrii vo veku 60 dni sa
vyrazne manifestovali medzipohlavné rozdiely v kon-
centrécii Fe, Sr, Cu (P £0,01), Rb (P £0,05) v krajine
chrbta a Fe, Sr, Cu (P £0,01) a Mn (P £ 0,05) v krajine
brucha. V obdobi piznutia srsti bol obsah sledovanych
mikroprvkov pribliZne na rovnakej drovni, ¢o kores-
ponduje aj s naSimi vysledkami. V obdobi koZu$inovej
zrelosti boli vyraznejsie rozdiely v obsahu mikroprv-
kov v srsti Standardnych nutrii (Fe, Zn, Cu, Pb - P <
0,01, Sr, Br — P < 0,05) v porovnani s gronlandskymi
nutriami. Na zdklade ziskanych vysledkov méZeme
kon§tatovat, Ze pri vicSine sledovanych mikroprvkov
sa signifikantne manifestuje ich vySsi obsah v srsti sa-
mic Standardnych nutrii, resp. tendencia zvySenia v po-
rovnani s gronlandskymi nutriami.
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II. Koncentrécia niektorych mikroelementov (mg/kg susiny) v srsti gronlandskych nutrii v priebehu ontogenézy (x * 5) — Concentrations of some microelements (mg/kg dry matter) in the fur of Greenland coypu
during ontogenesis (x * s5)

Vek v diioch! Fe Zn Sr Cu Br Mn Pb Rb
Lokalita tela? samec® samica® samec samica samec samica samec samica samec samica samec samica samec samec samica
n 16 19 18 19 16 19 16 19 16 18 16 18 16 19 16 19
g?lrbﬁ(’ x | 108,263 129,321 234,167 339,474 5.056 6,245 15,106 17,610 9,031 14,389 45,437 41,739 0,254 0,272 3,051 3,260
5 45,668 50,402 25,800 27,195 1,930 1,791 6,750 6,650 4,980 13,421 14,495 14,213 0,068 0,090 1,209 1,545
n 15 19 17 19 15 19 15 19 12 14 18 24 15 19 15 19
g?.ueh°4 x | 164,833 144,179 221,941 236,211 4,774 5.443 12,426"* | 21,336 20,064 35,299 40,332 40,391 0,305 0,296 3,916 5,157
5 128,324 111,883 33,781 30,810 1,839 1,602 7,003 7,157 22,426 33,937 0,127 0,177 0,080 0,096 2,040 5,019
n 21 15 21 15 21 15 21 15 21 15 21 15 21 15 21 15
3,5,,,5,3 x | 114,657 143,887 234,714 222,800 5,248""| 3,507 18,257 | 13,904 6,154 6,966 42,395 43,773 0,306 0,269 2,959 3,127
s 50,543 68,562 19,499 22,082 1,103 1,160 5514 6,459 2,263 1,276 13,142 17,649 0,071 0,068 1,077 0,720
n 21 15 20 15 21 15 21 15 21 15 21 15 21 15 16 19
llBSrgcho‘ x 95,219 118,693 234,200 | 230,400 5,943 5,348 17,330 19,520 7,982 7,652 43,448 43,627 0,292 0,317 3,051 3,260
s 45,567 51,624 22918 44,244 1,548 1,781 5,130 6,207 4,742 1,909 14,705 9,418 0,076 0,087 1,109 1,545
n 8 22 8 23 8 17 8 19 8 17 8 23 8 17 8 19
é‘,‘,o,bms x | 85775"| 58527 | 228500 | 214,130 3972 3,481 | 20,025* | 14,738 5912 5,095 | 55537' | 40,587 0311* | 07224 3,015 2,351
5 18,054 21,340 33,041 23,133 1,011 0,941 7,564 4,703 1,692 1,998 18,768 14,595 0,089 0,068 0,763 0,971
n 8 21 8 23 8 19 8 20 8 19 8 25 8 19 8 21
g‘:gchoa x 55,500 56,538 225,750 | 225,696 6,637 5310 18,616 17,191 5,191 4,763 38,375 37,888 0,300" 0,233 3,326"| 2,254
K 22,185 16,664 23,771 20,583 1,742 1,852 6,962 5,252 1,721 1,479 16,904 12,591 0,070 0,074 0,672 0,532

+ P <005, ++ P<0,01

l::gc-. in days, 2body region, 3dorsal region, 4ventral region, *male, Sfemale
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THE APPLICATION OF ENZYME PHYTASE IN FEED
MIXTURES FOR REDUCTION OF THE PHOSPHORUS
CONTENT IN POULTRY FAECES

SNIZENf OBSAHU FOSFORU V DRUBEZICH EXKREMENTECH
APLIKACI ENZYMU FYTAZY V KRMNYCH SMESICH

P. Zoba&, 1. Kumprecht, K. Simecek

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The activity and optimal conditions for the efficiency of phytase of enzymatic preparation NATUPHOS were
studied in experiments in vitro. The maximum effect of phytase of this preparation was found at temperatures between
50-55 °C and environmental pH 5.0. Pepsin in HCI environment at pH 2.1 and temperature of 40 °C for 30 min decreased
the activity of phytase in preparation NATUPHOS by 18.83%. The effect of phytase of enzymatic preparation NATUPHOS
in feed mixtures with a decreased level of phosphorus in the form of dicalcium phosphate (DiCaP) on selected parameters
of utility was studied in a feeding comparative and metabolism trial with chicken broilers. The decrease by 50% or total
absence of DiCaP in feed mixtures BR 1 and BR 2 significantly (P < 0.05) to highly significantly (P < 0.01) negatively
affected parameters of growth, feed consumption, Ca and P deposition in the tibia and Ca and P digestibility. The addition
of enzymatic preparation NATUPHOS significantly (P < 0.05) to highly significantly (P < 0.01) positively affected all
parameters studied. The application of enzymatic preparation NATUPHOS in mixtures BR 1 and BR 2 with 50% and 0%
share of DiCaP resulted in a statistically significant (P < 0.01) decrease of phosphorus percentage in poultry faeces (by 27.50
to 48.68%).

phytase; activity; pepsin; NATUPHOS; chicken broilers; growth; feed conversion; calcium; phosphorus; tibia; digestibility; faeces

ABSTRAKT: K pokusiim in vitro a in vivo byl pouZit enzymovy preparit NATUPHOS firmy Gist-Brocades, Delft (NL),
proddvany firmou BASF (D), obsahujic fytdzu. Pfedmétem pokust in vitro bylo stanoven{ aktivity a podminek pro optiméln{
icinnost enzymového preparitu obsahujiciho fytdzu, sledovani vlivu pepsinu na aktivitu uc¢inné slozky pouZitého preparitu
a rychlost Sté€peni fytinu ceredlii pouZivanych v krmnych ddvkdch monogastrickych zvitat. Pro tento cel byla vypracovéna
metoda stanoven{ aktivity fytdzy. U testovaného preparitu bylo stanoveno rozmezi hodnot pH prostfed{ a teploty, pfi kterych
je jeho hydrolytickd G¢innost na dostatecné drovni. Optimdlni teplota pro G¢innost fytdzy se pohybuje v oblasti 50 az 55 °C,
pii teplotdch vysSich a niZSich se Gcinnost rychle sniZuje a pii teploté 70 °C je sniZena na 22,97 %. Nejvy33i aktivita fytdzy
byla naméiena pfi pH = 5,0. Smérem k vy33fm i niZ§fm hodnotdm pH se aktivita fytdzy rychle sniZuje, k opétnému zvySovan{
enzymové aktivity dochdzi pfi pH 2,5. Aktivita fytdzy v této silné kyselé oblasti dosahuje u prepardtu NATUPHOS 36,74 %
jeho maximélni uéinnosti pii pH = 5,0. Pii pfimé aplikaci enzymovych prepardti v krmnych dévkach hospodéiskych zvitat
je nutné brét v dvahu je$té dal3f faktor, a to iinek trdvicich 3t4v, které jsou v jednotlivych &4stech gastrointestindlnfho traktu
produkoviny. Pepsin + HCI pfi pH = 2,1 a teploté 40 °C za 30 min sniZil aktivitu fytizy u preparitu NATUPHOS o 18,83 %.
V krmnych srovnédvacich a bilan¢nich pokusech na kufecich brojlerech byl sledovén 1i¢inek tohoto enzymového preparétu
v krmnych smésich se sniZenou hladinou fosforu ve formé dikalciumfosfatu (DiCaP) na vybrané ukazatele uZitkovosti. SniZeni
0 50 % nebo udplné vypusténi DiCaP v krmnych smésich BR 1 a BR 2 prikazné (P < 0,05) aZ vysoce prikazné (P < 0,01)
negativné ovlivnilo viechny sledované ukazatele. Enzymovy prepardt NATUPHOS ovlivnil prikazné (P < 0,05) aZz vysoce
priikazné (P < 0,01) pozitivné ukazatele riistu, spotieby smésf, ukladani Ca a P v tibii a stravitelnost Ca a P. P¥i jeho aplikaci
do smési BR 1 a BR 2 s 50% a nulovym podilem DiCaP doslo k statisticky vyznamnému (P < 0,01) sniZen{ podilu fosforu
v driibeZich exkrementech (o 27,50 aZ 48,68 %). Z vysledkl vyplyvd, Ze aplikace prepardtu, jehoZ i¢innou slozku tvoii enzym
fytdza, umoZni vyuZiti fosforu z fytdtu, ktery je obsaZen v rostlinnych komponentech krmnych smési BR 1 a BR 2. Tento
fosfor opét upravi pomér Ca : P na pozadovanou fyziologickou hladinu. Hlavnim diivodem pro pouZit{ preparatl s fytdzou
v krmnych smésich pro monogastrickd zvitata je, v souvislosti s chystanymi zdkony o ochrané Zivotniho prostfedi, sniZeni
obsahu fosforu vyluovaného exkrementy, které se ve formé chlévské mrvy dostdvaji do pidy. V tomto prostiedi se fosfor
uvoliiuje a pri destich je vyplavovin do vodnich tokl a nddrzi, kde zplisobuje nadmérné zmnoZeni fas, které jsou znacnou
prekdzkou pfi ipravé pitné vody.

fytdza; aktivita; pepsin; NATUPHOS; brojlerov4 kufata; riist; konverze krmiva; vépnik; fosfor; tibia; stravitelnost; exkrementy
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INTRODUCTION

In many European countries, the effort for reduction
of loading of the environment by nitrogen and phos-
phorus originating from farm animal excreta was inten-
sified in previous years. Recent and/or prepared laws
concerning the protection of the environment force the
agriculture and food industry to reduce the production
of negatively acting substances. Some companies pro-
ducing biopreparations responded to this situation. In
the opinion of the Dutch company Gist Brocades, the
content of phosphorus in poultry faeces can be reduced
by 35 to 50% by using the preparation NATUPHOS
containing enzyme phytase applied in poultry feeding
doses.

Schwarz and Schoner (1991) deal with the
effect of phytase in poultry nutrition in the FRG. When
using the microbial phytase from Aspergillus ficuum,
they found a positive effect of this preparation on phos-
phorus utilization, mineralisation of skeleton, incre-
ments of chicken live weight and decreased excretion
of phosphorus in excreta.

In their experiments Schoner et al. (1993) stu-
died the effect of various levels of microbial phytase at
various levels of inorganic phosphorus (monocalcium
phosphate) on chicken broiler performance and reten-
tion of calcium and phosphorus.

The effect of phytase supplementation on utilization
of phosphorus and performance of chicken broilers in
which the feed dose without inorganic phosphorus sup-
plementation was used was tested by Broz et al.
(1994).

Phytase produced by cultivation of Aspergillus niger
strain in graded concentrations of 125, 250 a 500 PU/kg
of feed significantly increased both growth rate and
food intake. The feed conversion was increased nonsig-
nificantly. A better phosphorus utilization, significant
increase in inorganic plasma phosphorus and increase
in percentual ash content in the tibia of chickens in
which phytase was applied were found as well.

The efficiency of phytase of microbial origin in
feeding doses of chicken and duck broilers was tested
by Farrell et al. (1993). The efficiency was evalua-
ted on the basis of growth response, feed ingestion,
phosphorus retention and ash content in the tibia. The
supplementation with phytase preparation positively af-
fected the parameters recorded in both experiments.

MATERIAL AND METHODS

The enzymatic preparation NATUPHOS (Gist-Bro-
cades, Delft, NL) supplied by BASF (D) was used for
experiments in vitro and in vivo and the preparations
PHYTASE from Aspergillus ficuum, dodecasodium
salt of phytic acid CgHgO,4PgNa,, from SIGMA for
analytical purposes. The activity and conditions for the
efficiency of enzymatic preparation containing phytase
were assessed and the effect of pepsin on the activity
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of the effective ingredient of the used preparation and
the speed of phytin digestion in cereals used in feeding
mixtures for broiler chickens were studied in experi-
ments in vitro.

The method of the assessment of phytase activity
was elaborated for these purposes (Zobac et al.,
1994). The principle of this method consists in diges-
tion of dodecasodium salt of phytic acid in water solu-
tion producing inorganic phosphorus which with
molybdenvanadium reagency creates yellow coloured
complex measurable spectrophotometrically at 400 nm.
The amount of enzyme which releases 1 umol of inor-
ganic phosphorus from dodecasodium salt of phytic
acid at standard conditions (pH = 5,0; temperature
50 °C; period of reaction 20 minutes) during 1 minute
was assessed as one phytase unit (PU).

Using the above-mentioned method, the activity and
optimal conditions for the efficiency of phytase of the
used preparation were assessed.

For precise calibration of environmental pH for ob-
servation of the effect of the preparation, the system of
buffers was used consisting of basic solutions of 0.2 M
CH;COOH and 0.2 M CH;COONa.

The solution of pepsin of pH = 2.1 was prepared by
dissolving the enzyme in buffer prepared from 0.IN
HCI and 0.1M secondary sodium citrate. The assess-
ment of phosphorus released from myoinositol hexa-
phosphate due to the acting of phytase was per-
formed spectrophotometrically after the reaction of
orthophosphates with molybdenvanadium reagency
(CSN 46 7092, 1985).

The effect of phytase of enzymatic preparation
NATUPHOS in feeding doses with reduced level of
phosphorus in the form of dicalcium phosphate (DiCaP)
on the utility was investigated in the experiment in vivo
in chicken broilers. To reach this aim, a wide-ranged
feeding comparative experiment was conducted with
one-day-old sexed broilers of the hybrid ROSS sup-
plied by the company ,Lihn& kufat — Jif{f Mach, Li-
tomysl“. The broilers were placed in cages (ten indi-
viduals in each) of an experimental hall RIAN
Pohorelice. Chickens were fed with feed mixture for
broiler pre-fattening BR 1 and with mixture for broiler
fattening BR 2 from the Ist till 21st day and from 22nd
till 49th day of their age, respectively. For the whole
experimental period, mixtures of constant composition
of animal and plant components and biofactor supple-
ments were used. Changes were made in the composi-
tion of mineral feeding supplement MKP 2 SP. Tem-
perature and relative humidity in the experimental hall
were controlled according to standards for broiler
fattening. The illumination was continuous, feed and
water intake ad libitum.

Chicken weight was investigated on the 1st, 21st, 35th,
42nd and 49th day of their age. Feed consumption was
registered for the period of Ist till 21st day of age (mixture
BR 1) and in individual week intervals (mixture BR 2).

Metabolism experiments on broilers were performed
as group ones during 22nd till 42nd day of chickens
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age. Chickens were placed in balance cages (10 indi-
viduals in each) which enabled quantitative observa-
tions of feed ingestion and faeces collection.

Metabolism experiments were divided into four ba-
lance periods lasting four days each. All faeces col-
lected during the balance period were stored frozen at
—4 °C. After every balance period was finished, facces
were thawed, homogenized and a sample was taken for
lyophilization.

Cockerels used in metabolism experiment had no
access to feed for 12 hours before the beginning and
end of balance. Cockerels were supplied with feed ad
libitum during the balance. Weighing of chickens was
performed at the beginning and end of balance period.
240 sexed chickens and 120 cockerels were tested in
the feeding comparative experiment and balance ex-
periment, respectively. The feeding experiment was ar-
ranged as three-factorial with repetition after formula 3
x 2 x 2 (20), the metabolism one as two-factorial after
formula 3 x 2 x (20). The distribution of individual
factors was as follows:

Factor A: a, - 100% dicalcium phosphate

a; — 50% dicalcium phosphate

ay — 0% dicalcium phosphate

b, — mixtures without NATUPHOS
b, — mixtures with NATUPHOS

¢, — cockerels

¢y — hens

Only factors A and B were investigated in the me-
tabolism experiment.

The composition of feed mixtures and mineral feed
addition are presented in Tabs. V and VI, respectively.

48 chickens were slaughtered for the assessment of
dressing percentage and sampling of tibia for Ca and
P content.

Factor B:

Factor C:

RESULTS

Properties and effectiveness of phytase of enzymatic
preparation NATUPHOS were studied in experiments
in vitro. Chemical composition and phytase activity of
this preparation are given in Tab. I.

The effect of temperature on the activity of prepara-
tion tested is presented in Tab. II. It follows from the
results obtained that optimum temperature for this
preparation fluctuates between 50 and 55 °C. It rapidly
falls at higher and lower temperatures and at 70 °C is
reduced just to 22,97%. The dependence of phytase
activity on pH of the environment of investigated
preparation is also evident from Tab. II. The highest
activity of phytase of this preparation was measured at

I1. The effect of temperature and pH on the activity of phytase of
the preparation NATUPHOS

Temperature Activity of phytase Index
+C Ulg %
30 2,158.06 43.65
40 3,427.51 69.33
45 4,097.35 82.88
50 4,943.49 100.00
55 4,943.49 100.00
60 3,956.41 80.03
70 1,135.62 22.97

Activity of phytase Index
pH PU/g %
20 1,170.81 23.85
25 1,803.20 36.74
3.0 1,311.91 26.73
35 1,452.86 29.60
4.0 2,510.66 511§
4.5 3,780.11 77.01
5.0 4,908.46 100.00
55 1,523.41 31.04
6.0 606.72 12.36

pH = 5.0. In the direction of higher and lower values
of pH, the activity of phytase rapidly decreases but the
increase reappears at pH 2.5 again. The activity of
phytase of NATUPHOS reaches 36.74 % of its maxi-
mum efficiency at pH = 5.0, in this very acid sphere.

When applying the enzymatic preparations directly
in feed doses, another factor, i.e. the effect of digestive
juices, must be considered. For this reason, the effect
of pepsin in the environment of HCI at pH = 2.1 was
investigated in the experiments in vitro. The results
presented in Tab. III show that pepsin + HCI at pH =
2.1 and temperature of 40 °C decreased the activity of
phytase in preparation NATUPHOS by 18.83% after
30 min.

III. The effect of pepsin (pH = 2.1, t = 40 "C) on the activity of
phytase of the enzymatic preparation NATUPHOS

. Control Pepsin + HCI Decrease
Enzym::gnc - I in activity
preparstion activity of phytase (PU/mg) (%)
NATUPHOS 4,873.94 | 3,956.26 18.83

A substantial part of poultry feed mixtures is created
by cereals. That is why the effect of phytase on phos-
phorus release from myoinositol hexaphosphate com-
prised in wheat, barley and maize was investigated in

1. Chemical composition and activity of enzymatic preparation NATUPHOS

Enzymatic pre- | oo Ash Fat Protein Na K Mg Ca P o?‘:ll-n;lt‘nyse
paration
% e PU/ g
NATUPHOS | 9185 | 446 | 359 | 2335 [ 075 | 2298 [ 302 120 | 850 | 4944.54
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IV. The effect of phytase on orthophosphate release (mg P/g) from phytin comprised in cereals

30 min 60 min 90 min 120 min 180 min
Wheat 0.83 1.03 1.25 1.53 1.79
Wheat + phytase 1.49 1.69 2.08 243 293
Barley 1.71 2.04 2.63 3.04 3.26
Barley + phytase 2.28 2.80 3.15 3.59 4.13
Maize 0.72 0.72 0.83 0.92 1.07
Maize + phytase 1.79 1.99 2.14 245 3.00

V. The composition of feed mixtures BR1 and BR2

Feed mixtures (% share)

Component

BRI BR2
Fish meal 3 1
Meat-bone meal 2 2
Feed ethanol yeast 1 |
Soya extracted grouts 25 25
Maize 40 40
Wheat 24 26
Farvit BRI 1% | -
Farvit BR2 1%" - 1
Mineral feed additives MKP 2-SP 4 4
Total 100 100

® vitamin A 1,000,000 IU, vitamin Dy 200,000 1U, vitamin K200 mg,
vitamin E 1,200 mg, vitamin B, 200 mg, vitamin B, 400 mg, vitamin
Bﬁ 400 mg, vnlamm B,, 2 mg, Niacin 2,000 mg, folic acid 50 mg,
1,000 mg, cholinechlorid 25,000 mg, biotin
2 mg, Lx:rbek 20% 50,000 mg, D,L methionin 50,000 mg, Awox
AW-0OL102 5,000 mg, wheat grouts ad 1 kg
" yitamin A 800,000 IU, vitamin D; 80,000 IU, vitamin K 200 mg,
vitamin E 1,200 mg, vitamin B, 300 mg, vitamin B,, 2 mg, Cygro
(contains 1% of Maduramycin) 50,000 mg, D,L methionine 40,000 mg,
Awox AW-OL102 5,000 mg, wheat grouts ad | kg

another experiment in vitro. Time-dependence of ortho-
phosphate release is presented in Tab. IV.

On the basis of the knowledge obtained the enzy-
matic preparation NATUPHOS was applied in poultry
feed mixtures. The composition of feed mixtures BR 1
and BR 2 is presented in Tabs. V and VI.

The influence of increased levels of DiCaP and en-
zymatic preparation NATUPHOS on chickens weight
in g is presented in Tab. VII and interaction of the

VL. The composition of mineral and other additives in mixtures BR

effect of increased levels of DiCaP and enzymatic
preparation on chickens weight in Tab. VIII. The in-
creased levels of DiCaP at simultaneous compensation
of Ca in feed mixtures (CaCOj3) on the level of the
control group affected highly significantly (P < 0.01)
the weight of chickens already on 21st day of age. The
weight of chickens in this period was lower by 3.74%
(difference on the limit of significance) in groups (a;)
and by 21.50% (P < 0.01) in groups (a,) as compared
with control group (ag). This difference did not change
with the growing age. A statistically significant diffe-
rence between all groups in the given factor was re-
corded on 42nd day of age. Chickens of control group
with full share of DiCaP in mixtures reached the high-
est weight. Groups of chickens (a;) with 50% share of
DiCaP showed the weight lower by 3.85% at P < 0.05
and groups without DiCaP (a,) by 21.21% (P < 0.01)
as compared with group (agp). A highly significant dif-
ference (P < 0.01) was proved between (a;) and (a,).
The application of NATUPHOS highly significantly
positively affected the weight of chickens (P < 0.01).
The weight of chickens of groups (b;) with the enzy-
matic preparation was higher by 3.96% (level of sig-
nificance) and by 9.11% (P < 0.01) on 21st and 42nd
day of age, respectively, as compared with chickens
which were not fed with feed containing phytase prepa-
ration. The most expressive effect of phytase applica-
tion was observed in mixtures with 50% share of
DiCaP where the difference between groups (a;bg) and
(a;by) was 18.69% on 42nd day of the age (Tab. VIII).
The effect of application of increased levels of DiCaP
and enzymatic preparation NATUPHOS as separate
factors on consumption of mixtures in kg per 1 kg of
weight gain is presented in Tab. IX.

1 and BR 2 per 100 kg

Mixture component Unit 1 2 3 4 5 6

Mineral supplement MD 1% g 400 400 400 400 400 400
Feed limestone g 1,120 1,650 2,180 1,120 1,650 2,180
Dicalcium phosphate g 1,520 760 0 1,520 760 0
Wheat grouts g 760 990 1,220 760 990 1,220
Feed salt g 200 200 200 200 200 200
Phytase - NATUPHOS g 0 0 0 10 10 10

Vy kg of MD II contains: ferrous sulphate 140,000 mg, cuprous sulphate 14,000 mg, zinc oxide 25,000 mg, manganium oxide 29,500 mg,
potassium iodide 150 mg, cobalt sulphate 150 mg, Magnovit (70% MgQ) 379,000 mg, sodium selenite 100 mg, siloxid 5,500 mg, feed meal

ad 1 kg
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Total release of DiCaP from broiler feed mixtures
significantly to highly significantly increased the mix-
ture consumption in kg per 1 kg of weight gain like in
the case of feeding both BR 1 and BR 2 and conse-
quently also the mixture consumption for the whole
period of fattening. This increase fluctuated between
9 and 11% as compared with control group (ap). 50%
level of DiCaP (a;) resulted in a moderate increase in
mixture consumption per 1 kg of weight gain which
was either at the level of statistical significance (in the
case of feeding BR 2 mixtures during 22nd-35th day
of age) or did not show any statistically significant

difference in the case of feeding BR 1 mixtures (1st—
21st day) and in total consumption (1st-42nd day of
age). The used preparation NATUPHOS did not affect
statistically significantly the mixture consumption in
kg per 1 kg of weight gain. The values obtained fluc-
tuated in the range of natural variability. Statically non-
significant tendencies of decrease in mixture consumption
per 1 kg of weight gain at the application of preparation
NATUPHOS (1.5-2.0%) were recorded in the case of
the application of this preparation into mixtures with
50% share of DiCaP (a;b;) (Tab. X). Tab. XI presents
the results of investigations of Ca and P content in

VII. The effect of enzymatic preparation NATUPHOS and increased levels of DiCaP on chicken weight

iy it Increased ltz\x,)ls of DiCaP NAT(UBI;HOS .?é))( Total
mean
a, a a, b, b, Co c
Number of chickens 76 78 71 11 114 105 120 225
Weight Ist day g 48 48 47 47 48 48 48 48
Weight 21st day g 535% 5154 4308 480 499 501° 479" 490
S.D. tg 83 86 71 94 94 97 90 &
Index % 100.00 96.26 78.50 100.00 103.96 100.00 95.61 4
Weight 35th day 1,2904 1,239** | 1,001° 1,135% 1,218° 1,213% 1,140° 1,176
S.D. tg 172 213 165 218 222 228 213 -
Index % 100.00 96.05 77.60 100.00 107.31 100.00 93.98 =
Weight 42nd day 1,716 | 1,650*" | 1,352° 1,504* 1,641% 1,622% 1,523" 1,573
S.D. tg 226 279 220 284 882 317 256 -
Index % 100.00 96.15 78.79 100.00 109.11 100.00 93.90 2
Weight 49th day 2,177% | 2,072% | 1,724® 1L907% | 2,075% | 20062* | 1,920 1,991
S.D. tg 276 324 274 346 336 382 303 A
Index % 100.00 95.18 79.19 100.00 108.81 100.00 93.11 &

Explanatory notes for Tabs. VII, IX, XI, XIII, XIV and XVI:
a,~ 100% DiCaP, a; - 50% DiCaP, a, - 0% DiCaP, b, — mixtures without enzymatic preparation, b, — mixtures with enzymatic preparation,

¢, — cockerels, ¢, - hens

Values denoted with different letters are significantly different at P < 0.05
Values denoted with different capitals are highly significantly different at P < 0.01

VIIL. The effect of interaction of increased levels of DiCaP and enzymatic preparation NATUPHOS on chickens weight

aainate Unit Interaction of DiCaP x enzymatic preparation (A x B)
by b, a,by a,b, by b,
Number of chickens 38 38 38 40 35 36
Weight Ist day g 47 48 47 49 47 47
Weight 21st day g 519 550 502 528 420 419
Index I % 100.00 105.97 96.72 101.73 80.92 80.73
Index 11 T 100.00 105.97 100.00 105.18 100.00 99.76
Weight 35th day g 1,261 1,318 1,152 1,325 992 1,010
Index I Yo 100.00 104.52 91.36 105.08 78.67 80.10
Index 11 %o 100.00 104.52 100.00 115.02 100.00 101.81
Weight 42nd day g 1,690 1,743 1,509 1,791 1,314 1,389
Index I % 100.00 103.14 89.29 105.98 71.75 82.19
Index 11 %o 100.00 103.14 100.00 118.69 100.00 105.71
Weight 49th day g 2,138 2,215 1,912 2,232 1,670 1,778
Index I % 100.00 103.60 89.43 104.40 78.11 83.16
Index II % 100.00 103.60 100.00 116.74 100.00 106.47
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100% dry matter in chicken tibia. 50% decrease of
DiCaP share in feed mixtures did not affect the amount
of Ca and P in chicken tibia. Total release of DiCaP
from mixtures BR 1 and BR 2 was reflected negatively
in both Ca decrease by 4.66% (the level of signifi-
cance) and especially in P decrease namely by 8.41%
as compared with control. A statistically highly signifi-
cant difference (P < 0.01) was found between control
group (ap) and (ay) as (ag) > (ay). Negative effect of
total release of DiCaP from mixtures BR 1 and BR 2
resulted in a change of parameters of weight, dry mat-
ter and ash of tibia. Enzymatic preparation NATU-
PHOS significantly (P < 0.05) increased the amount of
ash in chicken tibia. A non-significantly higher share
of Ca by 1.86% and P by 2.92% was recorded in these
bones as well. The change in Ca and P content was
manifested most expressively in comparison with
chickens which were fed mixtures without DiCaP and
without enzymatic preparation (aybg) and in groups of
chickens fed the same mixtures but with enzymatic

1X. The effect of increased levels of DiCaP and enzymatic preparation

preparation (a;b;). As presented in Tab. XII, chickens
which were administered enzymatic preparation into
feed mixtures without DiCaP showed Ca content higher
by 9.09% and P content higher by 9.69% in their tibiae.
The parameters of weight and ash of the tibia were
affected positively in this group as well. The dressing
percentage (Tab. XIII) was not affected significantly by
both the applied enzymatic preparation and the in-
creased levels of DiCaP. The values which were
reached, fluctuated in the limits of natural variability.
The effect of application of increased levels of DiCaP
and enzymatic preparation NATUPHOS on Ca and P
digestibility is presented in Tab. XIV. The decrease in
the level of DiCaP by 50% and total release of DiCaP
from mixtures insignificantly reduced the Ca digestibi-
lity as compared with control (ap). 50% decrease in
DiCaP in mixtures increased in average the P digesti-
bility by 13.15% (non-significant) and the total release
of DiCaP from mixtures (a,) increased the P digestibi-
lity by 40.92%. A statistically highly significant differ-

NATUPHOS on mixtures consumption in kg per 1 kg of increment

Increased levels of DiCaP NATUPHOS Sex
Parameter Unit (A) (B) © Total mean
a, a, a, b, b, c, ¢

Number of groups 8 8 8 12 12 12 12 24

Mixtures consumption

Ist-21st day kg/kg 1.745" 1.785" 1.945" 1.817 1.833 1.823 1.827 1.825
S.D. + kg/kg 0.033 0.024 0.054 0.085 0.109 0.120 0.070 -
Index % 100.00 102.29 111.46 100.00 100.88 100.00 100.22 -

Mixtures consumption

22nd-35th day kg/kg 2.260" 2.381 2.464" 2.364 2373 2.431° 2.306" 2.368
S.D. + kg/kg 0.048 0.139 0.166 0.144 0.160 0.183 0.067 -
Index o 100.00 105.35 109.03 100.00 100.38 100.00 94.85 -

Mixtures consumption

22nd-42nd day kg/kg 2.373" 2.459 2.589" 2479 2.468 2.527* 2.426" 2473
S.D. + kg/kg 0.056 0.081 0.182 0.150 0.148 0.186 0.063 -
Index % 100.00 103.62 109.10 100.00 99.56 100.00 95.76 -

Mixtures consumption

22nd-49th day kg/kg 2.484 2.565 2,670 2574 2571 2.602 2.544 2.543
S.D. + kg/kg 0.052 0.073 0.155 0.120 0.137 0.160 0.076 -
Index %o 100.00 103.26 107.49 100.00 99.88 100.00 97.77 -

Total consumption

Ist-35th day kg/kg 2,055% 2.136" 22538 2,141 2.155 2.180 2.116 2.148
S.D. + kg/kg 0.032 0.068 0.116 0.109 0.121 0.142 0.065 -
Index Jo 100.00 103.94 109.64 100.00 100.65 100.00 97.06 -

Total consumption

Ist—42nd day kg/kg 2.186* 2.254" 2393%| 2276 22719 2310 2.245 2.278
S.D. kg/kg 0.044 0.047 0.133 0.119 0.126 0.156 0.058 -
Index % 100.00 103.11 109.47 100.00 100.13 100.00 97.19 -

Total consumption

1st—49th day kg/kg 2.310" 2.388 2.496" 2.398 2.398 2413 2.383 2.398
S.D. + kg/kg 0.046 0.055 0.125 0.105 0.121 0.143 0.071 -
Index %o 100.00 103.38 108.05 100.00 100.00 100.00 98.76 -

Explanatory notes see Tab. VII
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X. The effect of interaction of increased levels of DiCaP and enzymatic preparation NATUPHOS on mixture consumption in kg per | kg
of chicken increment

; Interaction of DiCaP x enzymatic preparation (A x B)
Parameter Unit
agby b, 23,by a,b, azby azb,

Number of groups .4 4 4 4 4 4

Consumption of BRI mixtures

Ist-21st day kg/kg 1.745 1.745 1.790 1.780 1.915 1.975
Index 1 % 100.00 100.00 102.58 102.01 109.74 113.18
Index 11 % 100.00 100.00 100.00 99.44 100.00 103.13

Consumption of BR2 mixtures

22nd-35th day kg/kg 2.260 2.260 2363 2.400 2.470 2.458
Index I % 100.00 100.00 104.56 106.19 109.29 108.76
Index 11 % 100.00 100.00 100.00 101.57 100.00 99.51

Consumption of BR2 mixtures

22nd-42nd day kg/kg 2.380 2.365 2.490 2.428 2.568 2.610
Index 1 % 100.00 99.37 104.62 102.02 107.90 109.66
Index 11 % 100.00 99.37 100.00 97.51 100.00 101.64

Consumption of BR2 mixtures

22nd-49th day kg/kg 2.493 2.475 2.580 2.550 2.650 2.690
Index I % 100.00 99.28 103.49 102.29 106.30 107.90
Index 11 % 100.00 99.28 100.00 98.84 100.00 101.51

Total consumption

1st-35th day kg/kg 2.058 2.053 2.123 2.150 2.243 2.263
Index 1 % 100.00 99.76 103.16 104.47 108.99 109.96
Index 11 %o 100.00 99.76 100.00 101.27 100.00 100.89

Total consumption .

Ist-42nd day kg/kg 2.195 2.178 2.268 2.240 2.365 2.420
Index 1 % 100.00 99.23 103.33 102.05 107.74 110.25
Index 11 %o 100.00 99.23 100.00 98.77 100.00 102.33

Total consumption

I15t—49th day kg/kg 2.320 2.300 2.403 2373 2473 2.520
Index I %o 100.00 99.14 103.58 102.28 106.59 108.62
Index 11 % 100.00 99.14 100.00 98.75 100.00 101.90

XI. The effect of increased levels of DiCaP and enzymatic preparation NATUPHOS on Ca and P content in chicken tibia

i e Increased le(\‘/Ae)ls of DiCaP NAT&F;HOS ?(e:))t Total
a, a, 2, b, b, Ca ¢y i
Number of 16 16 16 24 24 24 24 48
Weight of tibia g 29.05 30.57 27.71 28.50 29.72 3265% | 2557% | 29.11
S.D. +g 6.49 4.87 5.36 579 5.48 5.13 348 -
Index % 100.00 | 10523 9539 | 10000 | 10428 | 100.00 78.32 =
Dry matter (D.M.) of tibia g 564.84 | 560.62 | 549.98 | 558.96 | 557.89 | 543.38% | 573.47% | 558.43
S.D. tg 34.00 35.04 30.85 38.66 27.63 26.30 33.09 -
Index % 100.00 99.25 97.37 | 100.00 99.81 | 100.00 | 105.54 N
Ash of tibia g/kg 398.85 | 390.05 | 380.05 | 383.13" [ 396.45" [ 393.01 | 38659 | 389.80
S.D. + g/kg 20.84 16.12 27.67 21.58 2275 20.79 21.94 =
Index % 100.00 97.79 9529 | 100.00 | 10348 | 100.00 98.37 =
Ca in 100% D.M. g/kg 14462 | 14351 | 13802 | 14074 | 14336 | 14343 | 14067 | 142.05
S.D. + glkg 10.70 735 10.99 9.77 10.35 8.13 11.66 2
Index % 100.00 99.23 9544 | 100.00 | 101.86 | 100.00 98.08 &
P in 100% D.M. g/kg 71268 | 70.01° | 65.27"8 67.89 69.87 69.34 68.42 68.88
S.D. + g/kg 563 3.68 6.17 5.46 6.05 6.07 5.58 =
Index % 100.00 98.39 9159 | 100.00 | 10292 | 100.00 98.67 =

Explanatory notes see Tab. VII
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XII. The effect of interaction of increased levels of DiCaP and enzymatic preparation NATUPHOS on Ca and P content in chicken tibia

re— Unit Interaction of DiCaP x enzymatic preparation (A x B)
ayby by ajby b, azby aby
Number of assessments 8 8 8 8 8 . 8
Weight of tibia g 30.28 27.83 29.05 32.09 26.17 29.26
Index 1 %o 100.00 91.91 95.94 105.98 86.43 96.63
Index I1 % 100.00 91.91 100.00 110.46 100.00 111.81
Dry matter (D.M.) of tibia glkg 573.79 555.90 551.66 569.58 551.44 548.19
Index 1 % 100.00 96.88 96.14 99.27 96.10 95.54
Index 11 % 100.00 96.88 100.00 103.25 100.00 99.41
Ash of tibia glkg 391.9 405.5 390.40 390.57 367.16 392.94
Index 1 %o 100.00 103.75 99.80 99.84 93.86 100.45
Index II %o 100.00 103.75 100.00 100.04 100.00 107.02
Ca in 100% D.M. glkg 145.95 143.29 144.24 142.79 132.02 144.02
Index 1 % 100.00 98.18 98.83 97.83 90.46 98.68
Index 11 % 100.00 98.18 100.00 98.99 100.00 109.09
P in 100% D.M. glkg 70.93 71.59 70.49 69.74 62.25 68.28
Index 1 % 100.00 100.93 99.38 98.32 87.76 96.26
Index 11 % 100.00 100.93 100.00 98.94 100.00 109.69
XIII. The effect of increased levels of DiCaP and enzymatic preparation NATUPHOS on dressing p ge of chick
Increased levels of DiCaP NATUPHOS Sex
Parameter Unit (A) (B) © Total
mean
a, a, a b, b, Cs c
Number of assessments . 16 16 16 24 24 24 24 48
Dressing percentage % 74.24 74.68 73.52 74.66 73.63 73.49" 74.80" =
S.D. +% 2.85 1.20 1.59 1.66 225 2.32 1.45 -
Index %o 100.00 100.59 99.03 100.00 98.62 100.00 101.78 -

Explanatory notes see Tab. VII

XIV. The effect of increased levels of DiCaP and enzymatic preparation NATUPHOS on phosphorus and calcium digestibility in chickens

Increased levels of DiCaP NATUPHOS
Parameter Unit (A) (B) Total mean
a, a, a, b, b,

Number of 8 8 8 12 12 24

Ca digestibility % 24.50 20.76 21.34 20.75 23.65 2220
S.D. +% 438 4.20 7.81 5.85 5.43 %
Index % 100.00 84.73 87.10 100.00 113.98 -

P digestibility % 26.15% 29.59° 36.72"8 28.62° 33.02° 30.82
S.D. +% 4.38 4.19 7.38 5.30 7.85 =
Index % 100.00 113.15 140.42 100.00 115.37 =

Explanatory notes see Tab. VII

XV. The effect of interaction of increased levels of DiCaP and enzymatic preparation NATUPHOS on calcium and phosphorus digestibility

Barameter Unit Interaction of DiCaP x enzymatic preparation (A x B)
by agb; a1by ajby azby ab;
Number of assessments 8 8 8 8 8 8
Ca digestibility % 24.29 24.72 20.92 20.59 17.03 25.65
Index I P 100.00 101.77 86.13 84.77 70.11 105.60
Index 11 % 100.00 101.77 100.00 98.42 100.00 150.62
P digestibility % 25.38 26.93 29.30 29.87 31.18 42.25
Index 1 % 100.00 106.11 115.44 117.69 122.85 166.47
Index II % 100.00 106.11 100.00 101.95 100.00 135.50
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XVI. Calcium and phosphorus content in | kg of dry faeces of broilers

Increased levels of DiCaP Phytase
Parameter Unit A (B) Total mean
3y a 2 bu |"’l
Number of 8 8 8 12 12 24
Calcium g/kg 26.814 27.383 28.475% 28.617° 26.498 27.557
S.D. + glkg 1.749 1.863 1.963 1.662 1.560 &
Index % 100.00 102.12 106.19 100.00 92.60 =
Phosphorus glkg 16.374% 11.8718 7.971€ 12.499% 11.645° 12.072
S.D. + glkg 0.674 0.746 0.622 3.602 3.638 =
Index % 100.00 72.50 48.68 100.00 93.17 =

Explanatory notes see Tab. VII

ence (P < 0.01) was found between the control (ay) and
experimental group (a,) and a significant difference
(P < 0.05) was proved between the groups (a;) and
(ap). The applied enzymatic preparation NATUPHOS
significantly (P < 0.05) increased the P digestibility by
15.37% and simultaneously the higher Ca digestibility
by 13.98% (level of significance) was determined. The
effect of enzymatic preparation NATUPHOS on P di-
gestibility was most expressive in the case of its appli-
cation into mixtures without addition of DiCaP (Tab.
XV) when chicken groups (ayb;) showed the P digesti-
bility higher by 35.50% as compared with groups
(aybg). Higher levels of P digestibility were recorded in
all groups which received the enzymatic preparation
NATUPHOS.

Tab. XVI presents the contents of Ca and P in 1 kg
of dry faeces of broilers.

DISCUSSION

The results of comparative feeding and metabolism
experiment with broiler chickens proved unambiguous-
ly ‘that due to phytase comprised in the supplied prepa-
ration NATUPHOS phytate phosphorus is broken and
orthophosphate is created which can replace DiCaP in
feed mixtures for broilers to a certain extent.

This reaction mechanism was also proved in an ex-
periment in vitro in which the time-dependence of or-
thophosphate release from myoinositol hexaphosphate
comprised in wheat, barley and maize was investigated.

As indicated by the results of another experiment in
vitro, phytase is not inactivated irreversibly by the ac-
tion of pepsin in the environment of chloric acid either
but its maximum effect can be manifested in those parts
of alimentary tract where pH of the environment ap-
proaches pH = 5.0.

The principle of the experiments performed is based
on a decrease in phosphorus concentration in the form
of DiCaP to such a level which in the presence of an
effective enzymatic preparation with phytase provides
the amount of phosphorus required by the organism and
a decrease in P amount released in excreta.

ZIVOCISNA VYROBA, 40, 1995 (3): 119-128

On the basis of the above-mentioned experiments it
can be stated that the amount of DiCaP can be de-
creased as much as by 50% by the application of enzy-
matic preparation NATUPHOS on condition that the
level of Ca in the form of CaCO5 is balanced.

This contention can be supported particularly by
presentation of the results of Ca and P content investi-
gations in chicken tibia and of the results of metabo-
lism experiment in which P and Ca digestibility and
excretion were investigated.

The main reason for the application of preparations
with phytase to feed mixtures for monogastric animals
is, in connection with the prepared legislation of envi-
ronment protection, the reduction of phosphorus released
in excreta which enter the soil in the form of manure.
Phosphorus is released into this environment and can
be consequently flushed into surface waters where in-
duces eutrophication processes.

As evident the contents of Ca and P in 1 kg of dry
excreta of broilers administered feed mixtures BR 1
and BR 2 with increased levels of DiCaP and addition
of enzymatic preparation NATUPHOS, 50%-decrease
in DiCaP content resulted in reduction of P content in
excreta by 27.50%.
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NAHRADA SOJI A KUKURICE SEMENEM REPKY 00,
PSENICI, JECMENEM A HRACHEM PRI VYKRMU HUS

REPLACEMENT OF SOYBEAN AND MAIZE MEAL IN GOOSE
BROILER DIETS BY RAPESEED, WHEAT, BARLEY AND PEA

Z. Soukupova', J. P¥ibylova', J. P¥ibyl |, J. V§mola >

'Research Institute of Animal Production, Praha-Uh¥finéves, Czech Republic
2Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

ABSTRACT: Formulae of feeding mashes were proposed and tested for the goose broiler production in which extracted
soybean and maize meal were fully or partially replaced by rapeseed meal, pea, wheat and barley. Three mixtures were tested
on 582 geese of two genotypes of Italian goose with the sex ratio 1 : 1. About 300 goslings of each genotype were housed
in a warm rearing house, on deep litter in boxes (2.71 birds/m?) till the age of 105 days. Within each genotype the goslings
were divided into three groups. From the 1st to the 28th day of age all goslings were fed ad libitum with the starter granular
mash, from the 29th to the 105th day with grower pelleted diets, differing in their composition (Tab. I). Mixture No.l was
used as standard. Live weight at the age of 105 days, mortality and total feed consumption were monitored. Traits measured
on individuals were analyzed by model (1), traits measured on box basis (mortality and feed consumption) were analyzed
according to model (2), where y;;; is the value of the [-th individual of the k-th sex, receiving the j-th diet and belonging to
the i-th genotype, y;; is the value of the box where birds of the i-th genotype are housed receiving the j-th diet, i is general
mean, g; is the effect of the i-th genotype, v; is the effect of the j-th diet, py is the effect of the k-th sex, (gv);; (8P)ix» (VP)jio
(gvp);j;. are the appropriate interaction effects, e;;, the residual effect for models (1) and (2), resp. All calculations were carried
out using the procedure GLM of SAS. At the end of experiment the live weight of goose broilers was 5.28-5.63 kg and feed
conversion 4.97-5.45 kg/kg LW (Tab. II). The live weight was significantly influenced by sex and diet. Goslings fed
experimental mixtures had significantly higher live weight. The feed consumption and mortality were not influenced by the
diet at all. The interactions between genotype and diets (genotype x sex, sex x diet and genotype x diet x sex) were not
significant. Using native sources of nutrients may considerably reduce the production costs of goose broiler raising (Tab. III).

poultry; goose; growth; rape 00; pea; wheat; barley; interactions

ABSTRAKT: 582 housat dvou genotypii bylo po dobu 105 dnii vykrmovéno tfemi typy diet, ve kterych byly séja a kukufice
tipIné nebo dstedné nahrazeny p3enici, je¢menem, fepkovym semenem 00 a hrachem. Bylo dosaZeno Zivé hmotnosti 5,28 aZ
5,63 kg. C4ste&n4 nahrada s6ji a &4stecn4 nebo tiplnd néhrada kukufice p3enicf, jeémenem, hrachem (10 %) a semenem fepky
00 (10 %) mély vyznamné pfiznivy vliv na zvySeni Zivé hmotnosti. Spotfeba krmiva a Ghyn nebyly vyZivou ovlivnény.
Interakce mezi jednotlivymi efekty (genotyp, pohlavi, vyZiva) byly nevyznamné. VyuZiti domécich plodin se projevilo
zlevnénim vykrmu.

driibeZ; husy; vykrm; interakce; fepka 00; hrich; jeSmen; pSenice

,

UvOoD

Snaha o zlevnéni vykrmu driibeZe, at jiZ hrabavé
nebo vodni, vede k ndhradé drahych krmnych surovin,
pfevazné z dovozu, surovinami z domdéci produkce.
V podstaté se jednd o ndhradu séjového extrahovaného
Srotu a kukufice semenem fepky 00, hrachem, pSenici
a je¢menem. Tento piistup se velmi osvédcil pfi vykr-
mu brojlerd (Clandinin, Robblee, 1976, 1983;
Skfivan, Tamovd, 1986, 1987; Splitek,
Marek, 1986; Chrappa et al., 1991; Koucky
et al.,, 1992; Hydnkovda et al.,, 1993) i kachen
(Soukupovd et al, 1994). O pouZiti této néhrady
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pii vykrmu hus informace chyb{. Z tohoto diivodu jsme
navrhli a experimentdlné ovéfovali smé&si umoZiiujic{
vykrm hus pfi ¢4stecné ndhradé€ sGjového extrahované-
ho 3rotu a tplné ndhradé kukufice plodinami domdciho
puvodu.

MATERIAL A METODA
Do vykrmového testu v kontrolnf stanici driibeZe
v Ustragicich bylo zafazeno 582 housat (pomér pohlavi

1 : 1) dvou genotypi (1 — Ivagees 335, 2 — hybrid
2821). Vykrm housat probfhal 105 dnii na hluboké po-
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1. SloZeni krmnych smési a obsah hlavnich Zivin — Formulations of feeding hes and

of main nutrients

Obdobi vykrmu (dny)
Ko Solnp gt 1.-28. 29.-105.
dieta?!

1 2 3 1 2 3
Rybf moutka® 4,0 4,0
Masokostnf moutka® 4,0 6,0 10,0 3,0 5,0 5.0
Kvasnice Vitex* 2,0 2,5
Séjovy extrahovany 3rot® 31,0 22,0 20,0 22,0 16,0 12,0
Semena fepky 00° 10,0 10,0
Psenice’ 46,78 38,73 42,64 38,68
Kukufice® 46,6 15,0 58,2
Hréch? 10,0 10,0
Jetmen'? 15,0 15,0 15,0
Pieniéné klicky'! 6,0 4,0
Kafilernf tuk'? 2,0 5.0
Sédlo"? 2,0 2,0 6,0 4,0
MKP 2 SP* 3,0 3,0 3,0 4,0 4,0 4,0
Sil krmn4'* 0,4 0,2 0,2 0,3 0,3 0,3
DB HUBR ** 1,0 1,0 1,0 1,0 1,0 1,0
DL metionin'® 0,02 0,07 0,06 0,02
Celkem!6 100 100 100 100 100 100
Obsah hlavnich Zivin'?
NL" (g) 248,8 226,0 224,5 186,5 185,7 184,1
ME (MJ/kg) 11,69 11,79 11,96 12,62 12,42 12,53
Orienta&nf cena (ceny komponenti v relacfch roku 1994)!?
K/t 6 662 6215 6029 | 599 | 5930 5 735

* MKP 2 SP obsahovala komponenty potfebné pro riist driibeZe v mnoZstvi odpovidajicim obvyklym normdm a doporu¢enim

** Dopln&k biofaktordi (DB HUBR) obsahoval vitaminy v b&Zné pouZivanych hladinich

* MKP 2 SP contained ingredients necessary for poultry growth at an amount corresponding to regular standards and allowances
** Biofactor supplement (DB HUBR) contained vitamins at regularly used levels

'feed ingredients, %fish meal, *meat-bone meal, *Vitex yeast, ssoybean meal, "mpeseed 00, "wheat, *maize, gpea. Ybarley, ''wheat germs,
waste fat, lard, "“fodder salt, '*DL methionine, '*total, "content of main nutrients, *crude protein, ~orientation price (ingredient prices

in 1994 terms), 2Ofxmening period (days), 2l giet

destylce v boxech po cca 100 kusech (2,71 ks/m?)
v teplé bezokennf hale s fizenym prostiedim. Svételny
den byl po celou dobu vykrmu 24 hodin. Ve véku
85 dnl byla housata pod$kubdna a pfi ukondeni testu
individudlné zvdZena. V rdmci kaZdého genotypu byla
housata rozdélena do tff skupin po cca 100 kusech a kr-
mena ad libitum tfemi dietami liSicimi se sloZenim
(tab. I). Obdobi vykrmu bylo rozdéleno do dvou fizi —
prvnf fdze trvala od 1. do 28. dne, druhd od 29. do
105. dne vé&ku. Vsechny smési zkrmované v prvni
i druhé fézivykrmu byly granulované.

Kontrolni skupinu tvofila housata krmend dietou
¢. 1, coZ byla smés VH IT, kterd je pouZivdna pfi nd-
rodnich i mezindrodnich vykrmovych testech hus.
Vsechny zkrmované smési byly izoenergetické a v ob-
sahu N-ldtek byly rozdily nepatrné, s vyjimkou prvé
faze vykrmu, ve které méla smés ¢. 1 (VH 1 IT) o cca
10 % vys8i obsah N-litek neZ smési &. 2 a 3.

Pro prvni fazi vykrmu byly experimentdlni smési
koncipovény tak, Ze v nich byl oproti smési kontrolni
zvySen obsah masokostni moucky na ikor rybi moucky
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a sniZen obsah extrahovaného séjového Srotu. Kukufi-
ce byla ¢asteéné (smés ¢&. 2) a zcela (smés €. 3) nahra-
zena pSenici, jeémenem a fepkovym semenem 00 od-
ridy CERES.

Ve druhé fazi vykrmu byl podobnym zplisobem sni-
Zen obsah s6jového extrahovaného $rotu a kukufice by-
la dpIné nahrazena pSenici, jecmenem a hrachem
a u smési €. 3 i fepkovym semenem 00. V obou fdzich
vykrmu byl do smési zatazen kafilerni tuk misto ve-
prového sddla a smési byly obohaceny metioninem.
Spotieba krmiva byla sledovéna za kaZzdy box oddélené
a stejné tak i mortalita housat.

Zivd hmotnost byla vyhodnocena podle linedrniho
modelu:

Yijka = B+ 8+ v+ pr+ (@v)y; + @p)ic + Op) + (@vpye+ ey (1)

kde: yiju — hodnota sledované vlastnosti pro /-tého jedince
k-tého pohlavi i-tého genotypu s j-tou dietou
M - celkovy priimér
& — efekt i-tého genotypu (i = I, 2)
v; — efekt j-té diety (j = 1, 2, 3)
Pr — efekt k-tého pohlavi (k = 1, 2)
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II. Vysledky vykrmu — Results of fattening

ra— : .
i o Ziva hmotnost? (kg) kn%p'i?::(i?%) Uhyn C;;:&Vy mzk"s,:m h,gé:?ﬁ% :
primer? housefi® husy$ hmotnost? | (%) (K (K& (K@)
1 5,45+ 0,03 5,48 £ 0,05 5,07 £ 0,05 519 8,34 -3134.34 | -34,11 -6,28
2 5,43 0,03 5,85+ 0,05 5,00 £ 0,05 5,05 8,52 -2 621,51 -30,21 -5,57
1 5,31 0,04 5,72 £ 0,05 491 £ 0,06 523 547 -3 632,60 | -38,54 -7,24
2 5,59 £ 0,04 598+0,06 | 520+0,06 4,96 9,33 -227447 | 27,47 —4.91
3 542+ 0,04 5,82+ 0,06 5,02 £ 0,06 5,16 10,50 -2 726,70 | -30,48 -5,62
1 1 5,35+ 0,06 5,74 £ 0,08 4,95 £ 0,08 545 7.00 -4 302,23 | -46,26 -8,65
2 5,63 £ 0,06 5,96 + 0,08 5,30 £ 0,08 4,98 8,00 —2 449,17 | -26,62 —4,73
3 5,39 £ 0,06 5,81 £0,08 497 £ 0,08 513 10,00 -2 639,66 | -29,33 -5,44
2 | 5,28 + 0,05 5,70 £ 0,08 4,86 £ 0,08 5,03 4,00 -2975,88 | -31,00 -5,87
2 5,55 + 0,06 6,00 £+ 0,09 5,10+ 0,09 4,97 9,00 -2 121,03 -29,06 -5,23
3 5,45 + 0,06 5,84 + 0,08 5,07 £ 0,08 5,19 11,00 -2 817,61 -31,66 -5,81
Priimér 5,44 £ 0,03 5,84 £ 0,03 5,04 £ 0,04 5,13 8,35 -2 916,11 -32,47 -5,99
Analyza rozptylu (v§znamnost efektd)'?
Genotyp' (G) ns ns ns ns ns ns
Dieta? (D) ++ ns ns ns ns ns
Pohlavi'? (P) ++
Interakce' G x D ns
GxP ns
PxD ns
GxDxP ns

++ P < 0,01, + P < 0,05, ns = statisticky nevy’znamnéIS

lgenoty ) 2diet. Jive weight, 4nverage. sgnnders. (’geese, "feed consumption (kg) ger kg live weight, amonnlity, “total profit, loproﬁt per
goose, 'proﬁt per kg live weight, Izamxlysis of variance (significance of effects), Bsex, “interactions, '5smtistically insignificant

(gv); - interakce mezi i-tym genotypem a j-tou dietou
(gp)iy - interakce mezi i-tym genotypem a k-tym pohlavim
(vp)jx - interakce mezi j-tou dietou a k-tym pohlavim

(gvp)y — interakce mezi i-tym genotypem, j-tou dietou
a k-tym pohlavim
€ijk - rezidudlni efekt

Spotieba krmiva, dhyny a zisk byly hodnoceny po-
moci linedrniho modelu:

Yij=H+ g+ v+ (gv); 2

Symboly majf stejny vyznam jako v modelu (1). Pro
analyzu obou modeld (1) a (2) byla pouZita procedura
GLM statistické knihovny SAS (SAS Institute Inc.,
1988).

Pro ekonomické hodnocen{ byla pouZita tato rovnice
(Hydnkovad et al., 1993):

Z,=c)(N-mh-(N.cy+A+cy. kj+c4. k) 3)

kde: Z: — celkovy zisk
¢, —cena za | kg Zivé hmotnosti
N - polet zastavenych housat
n - poget uhynulych housat
h - prim&m4 hmotnost
A - fixnf ndklady
¢, — cena jednodennfho housete
¢y —cena 1 kg smési VH 1
k; - spotieba krmiva VH 1
¢y —cena 1 kg smési VH 2
k, — spotfeba krmiva VH 2
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VYSLEDKY A DISKUSE

Vysledky vé&etné ekonomického vyhodnoceni vykr-
mu jsou uvedeny v tab. II a III. Z efektd, které byly
v experimentu sledovdny, tj. genotyp, pohlavi a dieta,
mély na Zivou hmotnost vyznamny vliv pouze dieta
a pohlavi (pohlavni dimorfismus). Spotieba krmiva
a tdhyn nebyly témito faktory statisticky prikazn&
ovlivnény. RovnéZ interakce mezi genotypy a vyZivou
nebyly vyznamné, a to jak u vlastnosti Zivd hmotnost,
tak u spotfeby krmiva a mortality.

Dieta &. 2 s mnoZstvim extrahovaného s6jového $ro-
tu sniZzenym na 22 % (1. faze) a-16 % (II. f4ze) a ku-
kufice na 15 % (1. faze) a s podilem pSenice 47 %
(L. faze) a 43 % (I1. faze), kterd obsahovala i 10 % hra-
chu a 15 % jemene (II. faze), se projevila velmi pfiz-
nivé v dosaZeni nejvy3si Zivé hmotnosti housat. Plati to
pro oba genotypy i pro ob& pohlavi. Dieta &. 3 s 20%
(1. faze) a 12% podilem séjového Srotu, s 39 % pSeni-
ce, 15 % jemene, 10 % semene fepky a 10 % hrachu
(II. faze) méla rovnéZ velmi dobré G&inky na Zivou
hmotnost vykrmovanych housat. Rozdil v Zivé hmot-
nosti mezi dietami 2 a 3 v neprospéch diety &. 3 lze
vysvétlit niZ8{ vyuZitelnosti Zivin z pfijimaného krmi-
va, na kterém se podilf celd fada antinutri¢nich a ne-
stravitelnych ldtek obsaZenych v fepkovém semeni.
Jsou to napf. taniny, fytin, fenoly, sinapsin, inhibitor
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II1. Ekonomické vyhod f vykrmu - E: ic eval of goose broiler production
Dieta!
Symbol
I 2 3
GENOTYP? |
N podet zastavengch housat® (ks) 100 100 100
u pocet uhynulych housat? (ks) 7 8 10
h prim&m4 %iv4 hmotnost’ (kg) 535 5,63 5,39
A fixnf ndklady na N ks® (K&) 1 400,- 1 400,~ 1 400,~
k spotfeba krmiva’ VH 1 (kg) 407 387 364
ky spotfeba krmiva VH 2 (kg) 2304 2194 2128
¢ cena | kg %ivé hmotnosti®  (K&) 37~ 37~ 37~
) cena jednodennfho housete’  (K&) 48 — 48~ 48—
o cena | kg smési'® VH 1 (K&) 6,66 6,21 6,03
cy cena | kg smési VH 2 (K¢) 5.99 593 573
z, zisk/kg %ivé hmotnosti'! (K&) -8,65 4,73 -5.44
A zisk/vykrmeny kus'? (K&) -46,26 ~26,62 -29,33
Z, celkovy zisk' (KQ) —4 302,23 -2 449,17 -2,639,66
GENOTYP? 2

N polet zastavengch housat? (ks) 100 82 100
u potet uhynulych housat? (ks) 4 9 10
h primé&ma Zivd hmotnost® (kg) 5,28 5,55 545
A fixni niklady na N ks® (K&) 1 400,~ 1 148~ 1 400,-
ky spotfeba krmiva’ VH 1 (kg) 382 302 378
ky spotfeba krmiva VH 2 (kg) 2168 1712 2144
o cena | kg Zivé hmotnosti® (K¢&) 37~ 37~ 37~
o cena jednodenniho housete”  (K&) 48 48~ 48—
cy cena | kg smési'" VH 1 (K&) 6,66 6,21 6,03
cy cena | kg smési VH 2 (K¢&) 5.99 593 573
z, zisk/kg Zivé hmotnosti'! (K&) -5,87 -5,23 -5,81
Z zisk/vykrmeny kus'2 (K&) -31,00 -29,06 -31,66
Z, celkovy zisk'? (K&) -2 975,88 -2 121,03 -2 817,61

Ldiet, 2g!:notype:, 3number of stocked goslings, “number of dead goslings, savemge live weith. Sfixed costs of N geese, "feed consumption,
xou(lays for 1 kg live weight, 9outlnys for straight-run goslings, "’oudnys for | kg mash, Iproﬁt/kg live weight, '2proﬁt/produced goose,

Btotal profit

trypsinu a hydrolytické produkty glukosinol4ti (S k¥i-
van, Timovd, 1986; Zeman et al., 1990).
U kontroln{ skupiny byla zji¥t¥na prikazn& niZ§f vy-
slednd Ziva hmotnost a s vyjimkou genotypu 2 a diety
¢. 3 vySSi spotieba krmiva, i kdyZ tento rozdil byl sta-
tisticky nevyznamny.

Rozdily v mortalité, a¢ se na prvni pohled zdaji
znacéné, byly rovnéZ nevyznamné.

Podivdme-li se na ovéfované pokusné smési z hle-
diska obsahu Zivin a metabolizovatelné energie, miZe-
me konstatovat, Ze obsah ME se v obou fazich vykrmu
téméf nelisil od obsahu ME v kontrolni smési a také od
hodnot, které doporucuje Komise vyZivy hospodai-
skych zvitat CAZV (1993), tj. 12 MJ v prvnf a 11,7 MJ
v druhé fazi vykrmu. Stejné tak i normy NRC (1984)
uddvaji obsah ME 12,09 MJ po celou dobu vykrmu.

V obsahu N-ldtek se experimentdlni smé&si li¥{ nejen
od smési kontrolnf, ale i od doporuceni Komise vyZivy
(1993), které uvadi znadn& niZ&i hodnoty (18 % a 14 %).
V prvni fazi vykrmu byly hodnoty obsahu N-litek
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v testovanych dietdch ¢. 2 a ¢. 3 (22,6 % a 22,45 %)
podobné ddajiim, které doporuuji normy NRC (1984)
(22 %), ale v II. fazi vykrmu je doporucené mnoZstvi
niZsi (15 %) neZ v ndmi provéfovanych krmnych smé-
sich (18,57 % a 18,41 %). Kontrolni smé&s &. 1 (VH IT)
je zejména pro prvni fizi vykrmu v obsahu N-latek
bohat3f (24,88 %).

V tab. II jsou uvedeny hodnoty rentability vykrmu,
a to celkovy zisk (Zc), zisk na jeden vykrmovany kus
(Zk) a zisk na 1 kg Zivé hmotnosti (Zh). Pti kalkulaci
cen experimentdlnich smési jsme vychazeli z cenovych
relaci zji¥t€nych u vyrobel sm&si v roce 1994 (tab. I).
Cely vykrm byl ztritovy, protoZe byl zatiZen vysokymi
fixnimi ndklady na jedno house (tab. III). Tyto naklady
jsou v kontrolni stanici vysoké z diivodu vysokého po-
dilu price pfi individudlnim véZeni zvifat a sledovdn{
spotieby krmiva. Negativné se v kalkulaci odrazila
i nizkd cena, za kterou byla vykrmend driibeZ realizo-
védna (37,— Kc&/kg Zivé hmotnosti). Presto, Ze u vSech
testovanych skupin vznikla pfi vykrmu ztréta, je patrné,
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Ze pfi pouziti ndmi navrhovanych smési, zejména pak
pfi vykrmu genotypu 1 dietou &. 2, doSlo k sniZenf této
ztraty isporou krmnych ndkladi, rozdil vSak nebyl sta-
tisticky vyznamny.

V naSem pokusu jsme se snaZili sniZit krmné nékla-
dy pfi vykrmu hus nahradou, at jiZ dplnou nebo Eastec-
nou, dovdZenych komponent s6ji a kukufice levn&j$imi
obilovinami z doméci produkce, semenem fepky 00
a hrachem. Bylo by jisté uZitecné, s ohledem na novd
doporuceni Komise vyZivy hospodéiskych zvitat CAZV,
ovéFit moZnost dal$iho zlevnéni vykrmu hus cestou sni-
Zenf obsahu dusikatych liatek v krmnych smésich, a to
v obou fazich vykrmu.

Podékovini

Autofi d&kujf pracovnikiim s. p. Mezindrodnf testo-
vani driibeZe v Ustraicich za realizovani vykrmového
testu.
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VLIV RUZNEHO ZPUSOBU USTAJENI V ZIMNIfM OBDOB{
NA CHOVANI DOJNIC

EFFECT OF DIFFERENT HOUSING IN WINTER ON BEHAVIOR
OF DAIRY COWS

J. Broudek', C. W. Arave?, Y. Nakanishi’, P. H. Stewart?, §. Mihina', L. Hetényi'

1Research Institute of Animal Production, Nitra, Slovak Republic
2Utah State University, Logan, USA
3Kagoshima University, Kagoshima-shi, Japan

ABSTRACT: Thirty Holstein cows were randomly assigned to two housing treatment groups. The trial group (open housing)
was kept in an open free-stall barn and the control group (inside or warm housing) in a warm enclosed tie-stall barn. The
experiment lasted from December 9, 1992 to March 2, 1993 (twelve weeks). Feed was mixed and distributed into individual
feeders. Cows were on 2x milking in herringbone parlor. The lowest minimal temperature dufing 24h observation was in 5th
week (=17.9 °C), but in 2nd and 3rd observation (9th and 12th week) minimal temperatures were low, too (=13.6 °C;
=12.9 °C). A similar course was registered in 24h average daily temperatures (=14.5 °C in the first observation, =8 °C and
~8.3 "C in the others). In warm enclosed barn the average temperatures were 4.6 °C, 7.8 °C and 9.8 °C. There were the
minimal temperatures 1.5 °C, 2.3 °C and 5.9 °C in this warm housing. Three ethological observations were carried out, each
24 hours. An average age and age at the first calving of the cows from the open housing were 1,419 and 791 days and 1,713
and 784 days in those from the warm housing. The stage and number of lactation were 150 days and 2.4 in the open group
and 173 days and 2.8 in the inside group (Tab. I). Body weight of the cows from the open housing was rising from the first
observation (623.3 kg) to the third observation (663.3 kg). The lowest body weight was also recorded in the animals from
the inside housing during the first ethological observation (671.4 kg). The highest body weight was observed in February
(686.2 kg). A significant difference between the groups was found in January (Tab. IT). There were fio statistically significant
differences in milk yield during the days of observation between the groups. Milk production steadily decreased from January
to March as the lactation progressed. There was a significant difference in the milk yield of the first and third observations
in trial group (33.4 kg versus 27.6 kg). Feed intake of the dairy cows kept in an open barn was significantly increased during
all observations (Tab. I1). The largest differences between the groups were recorded durinig the first observation (37.3 kg
versus 27.3 kg). Cows from both groups spent a longer time lying down on the left side than ofi the right side; significant
differences were only found in the trial group in February and March (42.9% versus 22.7% and 34.4% versus 19.6%). There
were always longer times spent lying on the left side and on the right side ini a tie-stall barn éxcept for February (Tab. II).
During the first observation at the lowest temperatures the cows from the open housing showed a significantly longer time
spent eating (15.5% compared with 8.5% in the control group). During the last observation the cows from the warm barn ate
longer. In this group the time spent eating steadily increased from the first observation onwards. The largest differences in
ruminating while lying between the groups were found in the second observation (30.7% in open free-stall housing versus
22% in tie housing); however, the differences were not significant. During the last observation when a longer time spent
ruminating while lying was recorded in the cows from the inside group (23.3% versus 18.8% in outside group), the difference
was significantly high. During the first two observations a longer time spent ruminating was recorded in the cows from the
outside barn. In an average of the three observations the length of rumination was also higher in the open group (32.6%
versus 30.6% in control group). Tab. IV shows evaluation of the number of the periods of ethological activities. No significant
differences were found except for standing in the stall. In both groups there were more bouts of lying on the left side than
on the right side. Greater differences between left and right laterality were recorded in the trial group. The number of eating
periods was highest in both groups in March. The relationships between behavior, milk yield and feed consumption were of
no significance. The only significant differences were found as related to body weight and age parameters. In both groups
the time of eating was closely related to body weight during the second and third observations. In the inside group, the length
of ruminating while lying and the total length of rumination were mostly negatively correlated to live body weight. In the
cows from the outside group the relationships were more obvious. The same close relationships also occurred between the
total length of lying and live body weight (Tab. V). Relationships between the length of eating and age, age at the first calving
and number of lactation were negative during the first observation with the lowest temperatures. These were more significant in
the cows from the inside group. In the following observations these correlations were positive (Tab. VI). Based on this experiment
and on the available literature, it is concluded that open conditions in a free-stall housing at the temperatures approaching —18 °C
are not stressful to cows and do not affect the welfare of dairy cows. However, this is only when feeding is optimal.

dairy cows; behavior; low temperatures; housing
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ABSTRAKT: 30 dojnic plemene hol3tynské jsme ndhodné rozdélili do dvou skupin s rozdilnym systémem ustdjeni. Pokusna
skupina byla ustdjena v oteviené stdji s volnym boxovym ustdjenim, kontrolni skupina byla ustdjena vazné v zatepleném
objektu. Experiment trval od 9. prosince 1992 do 2. bfezna 1993 (12 tydnii). V3echny dojnice byly individudln& krmeny
smésnou krmnou ddvkou a dvakrét denn& dojeny v rybinové dojfmé&. Behaviorélnf aktivity byly zaznamendvény v 15minu-
tovych intervalech individudln& u kaZdé dojnice v priib&hu tff 24hodinovych sledovani. NejniZ§f miniméln{ teploty b&hem
24 h pozorovan{ jsme zaznamenali v 5. tydnu (17,9 °C), ale v druhém a tfetim sledovan{ (9. a 12. tyden) byly rovnéZ nizké
(~13,6 °C; 12,9 °C). Podobny trend byl zaregistrovdn v primérnych teplotich za 24 h pozorovani (-14,5 *C v prvnim
sledovénf, -8 °C a -8,3 "C v dalSich sledovéanich). V zateplené, uzavfené stdji byly primérné teploty 4.6 °C, 7,8 ‘Ca 9,8 °C
a miniméln{ teploty 1,5 °C, 2,3 °C a 5,9 *C. Dojnice z obou skupin strdvily delsi ¢as leZenfm na levé strang. V priib&hu
prvnfho etologického pozorovéni pfi nejniZsich teplotdch stravily krdvy z otevieného boxového ustdjeni signifikantné delsi
¢as pfijmem krmiva (15,5 % oproti 8,5 % u kontrolni skupiny). V priméru viech ti{ pozorovéni byla délka pfeZvykovéani
del3f u pokusné skupiny (32,6 % proti 30,6 %). Nepriikazné rozdily byly zjitény v celkovém Easu leZenf a stdni. V obou
skupinéch byl zaznamen4n v&t3f polet period leZenf na levé strané neZ leZenf na pravé strang. VEtSf rozdily byly u zvifat
z volného ustdjenf v oteviené st4ji. Polet period Zran{ byl v obou skupinich nejvy33{ v bfeznovém sledovéni. Prostfedf

volného ust4jenf s extrémnimi teplotami okolo —18 °C nebylo pro optiméln& krmené dojnice stresujici.

dojnice; chovénf; nizké teploty; ustdjen{

Uvop

Vhodnost jednotlivych typl ustdjeni se &asto posu-
zuje na zdkladg asii leZenf a pfeZvykovdni zvitat. Tyto
zékladni etologické parametry mohou byt ovlivnény
riznymi detaily ustajovacich zafizenf, nebo rozdflnym
managementem (O’ Connell et al., 1989).

Dechamps etal. (1989) porovnévali chovén{ doj-
nic v ustdjenf s uvazovéanim a v lehacich boxech vza-
du uzavienych. Primérny &as leZeni a podet zmén
poloh byl 11,61 a 14,06 h. Mezi ob&éma typy ustéje-
nf, ani mezi zvifaty pfed otelenfm a po ném nebyly
zjistény priikazné rozdily. V projektu autorii Krohn
a Munksgaardovd (1993) byl ¢as leZenf signifi-
kantné& del3i ve vazném ustdjeni neZ ve volném. V nor-
maélnfch podminké4ch krdvy stravi za 24 hodin9aZ 12 h
leZenfm a 2,5 h stdnfm (Siiss, Andreae, 1984).
Cas lezenf v nevhodngch boxech a v podmink4ch pie-
plnéné stdje je niZ¥i neZ v podminkdch optimalizova-
nych (Wierenga, Hopster, 1990).

Vice autorli povaZuje leZenf na levé strané za rozho-
dujici pro kvalitnf odpocinek a za optiméln{ pozici pro
bachorové trdveni (Grant et al,, 1990; Wagnon,
Rollins, 1972; Jackson - cit. Arave, Al-
bright, 1981). Yungblut et al. (cit. Lamb,
1976) porovndvali lehaci boxy, ve kterych krdvy leZely
53 % d&asu na levé strané, s boxy se spddem 1,5 aZ
2,0 %, ve kterych dojnice leZely na levé strané 70 %
z celkového &asu leZeni. Arave a Walters (1980)
zjistili 64,7% podil leZeni na levé stran& u dojnic
a 61,8% u jalovic. Cilem nékolika vySetfovani bylo
zji¥t&ni preferenci riznych druhli boxovych podlah.
Brestensky et al. (1988) dokéazali, Ze krdavy stravi
del3f ¢as leZzenim v boxech s mékkym povrchem neZ na
tvrdych podlahdch. Gjestang a Gravas (cit.
Jensen et al., 1988) zjistili, Ze as leZenf je vyrazné
ovliviiovdn kvalitou podestylky. Podle autori Bres-
tensky etal. (1989) je pro pohodu dojnic pfiznivéjsi
sldma a pfsek neZ riizné typy gumovych matraci.
Friend a Polan (1974) zjistili prim&rny &as stra-
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veny v lehacich boxech 11,1 h denn& a primérny &as
pifjmu krmiva od 2,9 do 4,7 h. Arave a Macau-
lay (1993) uvadéji, Ze Cas leZeni, ani Zranf nebyl v za-
teplené a oteviené stdji rozdilny. Dojnice krmené v no-
ci maji del3i ¢as stdni a krat§i ¢as odpolinku neZ
kontroln{ krdvy (Albright, 1993). 55 % z celkové-
ho ¢asu leZeni u skotu se projevuje v $estihodinové pe-
riodé mezi 22.00 aZ 4.00 h. Kravy krmené v noci stravi
40 % z dennfho ¢asu leZenim, zvitata krmend ve dne
jen 25 % (Collis, 1976).

Miller a Wood-Gush (1991) porovndvali
chovéni krav ustdjenych venku mimo stdje a ve stdji.
Uvnitf drZené krdvy stravily mezi 9.00 aZ 18.30 hodi-
nou 59 % &asu leZenim, 17 % Zranim a 24 % jinymi
aktivitami. Venku ustdjené krdvy strdvily za stejnou
dobu 27 % &asu leZzenfm, 34 % pastvou a 39 % jinym
chovénim. V projektu autort Gonyou et al. (1979)
méli ve vyb&hu krmeni byci delsi ¢as leZeni, ale sniZil
se &as &idt&nf olizovanim pti sniZenf teplot. Cas piezvy-
kovén{ se zvysil pfi expozici teploté 20 °C. Nejdelsi
¢as Zranf byl zaznamenédn mezi 6.00 a 18.00 h a nejin-
tenzivné&jsi periody Zrani byly od 15.00 do 18.00 h
(Bond et al., 1978). No&nf pifjem krmiva &asto nésle-
duje po napéjenf a je spojeny s defekaci (Gonyou,
1980). Gonyou, Stricklin (1981) a Strick-
lin, Gonyou (1981) zjistili, Ze skot strdvi Zranim
ze spole¢ného Zlabu 120 min denné a Zranim stejné
krmné ddvky v individudlnich boxech 90 min. Metz
(1975) analyzoval pifjem krmiva a pieZvykovéni u ja-
lovych krav, kterym bylo seno piedklddéano ad libitum.
Cas ptijmu krmiva byl denn& 248 ai 392 min. Cas
pieZvykoviéni byl od 464 do 579 min a polet period
Zranf od 10,8 do 16,9. Pifjem sena byl nejéast&jsi na
zadétku a konci svételného denniho obdobi. Podobné
vysledky u krav stojicich na sucho uvddi Balch
(1971). Krévy z boxového ustdjeni stravily Zranim sena
pfi adlibitnfm podédvéani 6 h a pfeZvykovanim 8 h, za-
timco dojnice z vazného ustdjeni stravily Zranim 3 h
a pfeZvykovdnim 8 h (Fuller - cit. Albright,
1993). Gonyou a Stricklin (1984) uvadgji, Ze
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u bykd ustdjenych ve feedlotech byly primérné casy
Zrani, pitf, st4nf a leZenf 9,8, 1,9, 27,4 a 60,0 %. Hlavn{
periody Zrani, piti a stdni byly spojeny s vychodem
a zdpadem slunce. NejniZ3{ aktivity téchto ukazateld
byly zaevidovény v noci.

V experimentu autori Tanida et al. (1984) byl
priimé&rny &as Zranf 270 aZ 280 min, pocet period Zrani
10 a% 12 a primé&rny Eas jednoho Zrani 24 aZ 27 min.
Jalovice krmené v individudlnim elektronickém boxu
strdvily signifikantné vice ¢asu pifjmem krmiva neZ
jalovice z vazného ustdjeni. Nejvétsi aktivita v pfifjmu
krmiva byla zaznamendna mezi 6.00 a 21.00 h (Ara-
ve, Anderson, 1979). Prvotelky izolované od star-
$ich krav stravily Zranim o 10 aZ 15 % vice Casu neZ
prvotelky ustdjené ve skupiné spole¢né se star$imi kra-
vami a frekvence Zrani byla zvyend o 0,5 aZ 2,0 peri-
od denné (Krohn, Konggaard, 1979).

MATERIAL A METODA

Experiment se uskute¢nil v Dairy Research Center,
Utah State University, v nadmoiské vySce 1470 m.
30 vysokouZitkovych dojnic holstynského plemene by-
lo podle stadia laktace a dojivosti sestaveno do pari
a ndhodné rozdéleno do dvou skupin. Primérny vék
a stadium laktace byly u zvifat pokusné skupiny 1 419
a 149 dnf, u kontrolnf skupiny 1 713 a 173 dni. Krdvy
z oteviené stdje se poprvé otelily ve v€ku 791 dnfi
(26,4 mé&sici), dojnice druhé skupiny ve véku 784 dni
(26,1 mésict). Primérné potfadi laktace predstavovalo
2,4 a 2,8 (tab. I). Zvitata pokusné skupiny byla ustdjena
ve volné oteviené stdji a zvifata kontrolni skupiny
v zatepleném objektu s vaznym ustdjenim. Otevieny
objekt typu corral se sklddal ze dvou fad lehacich box,
ve kterych krdvy leZely hlavami proti sob&. Nad boxy
byla stfecha, kterd dojnice chrénila jen proti desti
a snéhu. Podlaha boxi byla tvofena hlinou smichanou
s piskem, ve které byly zapuStény rozfezané pneuma-
tiky. Povrch byl pokryt fezanou sldmou. Boxy byly
1,25 m $iroké a 2,45 m dlouhé. Prostory pro pohyb
mé&ly podlahu z betonovych roti. Betonové krmi¥té
bylo o 20 cm vyvySeno nad podlahou chodby a bylo
piekryto pfistfeSkem. V zateplené vazné stdji byla stan{
Sirok4 1,36 m a dlouhd 1,82 m a byla pokryta gumovou
matraci s podestylkou z fezané slaimy. Tento vazny box
byl od krmného stolu oddélen 0,3 m vysokym a 0,2 m

Sirokym obrubnikem a kohoutkovou zébranou ve vyice
0,77 m nad obrubnikem.

Obé¢ skupiny krav byly dojeny v rybinové dojirné.
N4doj byl pfi kaZzdém dojen{ evidovén pocitatem. Spo-
tfeba krmiva byla u vSech zvifat evidovana individual-
né. Homogenizovand krmnd ddvka byla stejnd b&hem
celého 12tydenniho experimentu, sklddala se z 11,3 kg
vojté8kové sendZe, 4,5 kg kukuficné silaze, 4,8 kg voj-
té€8kového sena, 16,7 kg koncentrdtu a 0,9 kg melasy.
Homogenizované krmivo, které obsahovalo 64,4 % su-
Siny, 18,8 % hrubého proteinu a 1,85 Mcal/kg netto
energie pro laktaci, 2,71 % vépniku a 1,47 % fosforu,
bylo v oteviené stdji rozd€lovdno mobilnim mixérem
do individudlnich automatickych boxi (American Ca-
lan, Inc., Northwood, NH) a v zateplené stdji do navza-
jem oddélenych individudlnich Zlabi.

Behaviordlni aktivity (Cas leZeni na levé a pravé
strang, stdnf v boxu, stdnf{ pfednfma nohama v boxu
a jinde mimo box, Zrani, leZen{ s pfeZvykovédnim, stan{
s prezvykovdnim) byly zaznamendvdny v 1Sminuto-
vych intervalech individudlng u kazdé dojnice v priibg-
hu tif 24hodinovych sledovani.

Teplota a relativni vlhkost byly plynule snimany
v obou objektech (Campbell Scientific Inc., Logan,
UT) a priméry byly kaZdou hodinu pfendSeny do cen-
trilntho pocitace.

VYSLEDKY

Byla uskute¢néna tii 24hodinové etologickd sledo-
vani. Pro hodnoceni chovéni je velmi dileZité v&dét,
jaké byly mikroklimatické ukazatele, Zivd hmotnost,
dojivost a spotifeba krmiva u pouZitych zvifat.

TEPLOTNI REZIM A UZITKOVOST

NejniZ8i minimdlni teplota v prib&hu 24hodinového
pozorovén{ byla zjiSté€na v oteviené stdji pfi prvnim
sledovdni v patém tydnu experimentu (-17,9 °C),
aviak i v druhém a tfetim sledovéni (9. a 12. tyden)
byly minimélni teploty nizké (13,6 °C; -12,9 °C). Po-
dobny trend byl pozorovéan v primérnych teplotdch b&-
hem 24hodinovych etologickych pozorovani (-14,5 °C
v prvnim sledovéni, -8 °C a -8,3 °C v dalich sledo-
vanich). V zateplené, uzaviené stdji, ve které byly usta-

I. Zdkladni data sledovanych dojnic (n = 15) — Basic age parameters of observed dairy cows (n = 15)

Tndex _ Pokusnd skupina' 3 Kontrolnf skupina® Rozdil? ﬂ()dno‘g
x sd min. max. x sd min. max. i
Vek (dny)® 1419 523 458 | 2154 1714 633 903 2 851 -295 1,934
VE&k pfi prvnim oteleni (dny)® 791 85 686 928 784 64 713 952 7 0,055
Stadium laktace (dny)” 150 40 90 216 173 45 78 230 =23 0,251
Pofadi laktace® 24 1,0 1,0 4,0 28 1,4 1,0 5,0 -0,4 0,800

trial group, 2control group, 3difference, *F-test value, 5age (days), 6age at first calving (days), "lactation stage (days), 8lactation number
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jeny dojnice kontrolni skupiny, byly zji¥tény primé&rné
teploty 4,6 °C, 7,8 °C a 9,8 °C a minimdlni teploty
1,5°C,23°Ca59°C.

Ziva hmotnost krav z oteviené stije se zvySovala od
prvniho (623,3 kg) do tfetiho sledovéni (663,3 kg).
NejniZsi Zivd hmotnost u skupiny ze zatepleného ob-
jektu byla zaznamenédna rovn&Z v prvnim etologickém
sledovénf (671,4 kg) a nejvyssi hmotnost byla zjisténa
v tnoru (686,2 kg). Signifikantn{ rozdil mezi skupina-
mi byl zaznamendn v lednu (tab. II).

Pfi hodnocenf produkce mléka ve 24hodinovych pe-
rioddch nebyly zjiStény prikazné rozdily. Dojivost se
postupné sniZovala od ledna do bfezna s postupujici
laktaci. Proto byl statisticky vyznamny rozdil zaevido-
védn u pokusné skupiny mezi pozorovdnim v lednu
a bfeznu (33,4 kg oproti 27,6 kg).

Spotieba krmiva u krav z oteviené stdje se signifi-
kantn& zvysila v prib&hu vech tii sledovanf (tab. II).
Nejvétsi rozdil mezi skupinami byl zaznamenén v prii-
b&hu prvniho pozorovéni (37,3 kg oproti 27,3 kg).

CHOVAN(

Dojnice obou skupin strdvily del$i ¢as leZenim na
levé strané neZ leZenfm na pravé strang; signifikantn{
diference byly zji$tény jen u pokusné skupiny v tnoru
a bfeznu (42,9 % oproti 22,2 % a 34,3 % oproti
19,6 %). Nepriikazné del3i leZeni na levé strané bylo
kromé tinorového sledovani zaznamendno i v kontroln{
skuping (tab. III). V prib&hu prvniho pozorovéni v led-
nu, kdy byly zaevidovadny nejniZsi teploty, se u dojnic
z oteviené stdje projevil prikkazné delsf ¢as piijmu kr-
miva (15,5 % v porovndni s 8,5 % u zvifat kontroln{

skupiny). V priib&hu posledniho etologického sledova-
nf vSak Zraly déle krdvy z uzavieného objektu. V této
skupiné se Cas pfijmu krmiva postupné zvySoval od
prvniho sledovéni v patém tydnu.

NejvéEtsi rozdily v Case leZeni s pfeZvykovidnim byly
mezi skupinami zji$té€ny v druhém pozorovéni (30,7 %
v oteviené boxové stdji oproti 22 % ve vazném ustdje-
ni), nicméné diference nebyly priikazné. Naopak,
v pritb&hu posledniho sledovéni v bfeznu, kdy byl za-
evidovan del¥i &as leZeni s pfeZvykovanim u krav ze
zatepleného objektu s vaznym ustdjenim (23,3 % opro-
ti 18,8 % ve skupiné z oteviené stdje), rozdily signifi-
kantni byly.

V prib&hu prvnich dvou pozorovéni byl zazname-
nén delsf ¢as strdveny pfeZvykovanim u krav pokusné
skupiny, podobné i prim&r viech tff 24hodinovych pe-
riod byl delsi v oteviené stdji (32,6 % oproti 30,6 %).

Nebyly zjistény signifikantni diference v celkovém
Case leZeni a stdni. Dojnice z oteviené stdje stravily
nejdelSi ¢as leZenim a nejkratsi ¢as stdnim v druhém
pozorovéani, kdy primé&rnd a minimdlni teplota byly
-8 °C a -13,6 °C (v zatepleném objektu 7,8 °C
a 2,3 °C). Naopak, krdvy z uzavieného, zatepleného
objektu stravily vice ¢asu leZenim v prvnim pozorovéni
pfi prim&rné a miniméln{ teploté 4,6 °C a 1,5 °C (v
oteviené stdji —14,5 °C a -17,9 °C).

Tab. IV ukazuje hodnoceni poétu period etologic-
kych aktivit. Kromé stani v boxu nebyly nalezeny Zad-
né pritkazné rozdily. V obou skupindch bylo zazname-
ndno vice period leZeni na levé strang neZ leZeni na
pravé strané. VEt3i diference mezi levou a pravou po-
lohou byly zaevidovéany u skupiny ustdjené v oteviené
stdji. Pocet period Zrani byl u obou skupin nejvy3si
v bfeznu.

11. Zivd hmotnost, mlé&n4 produkce a spotfeba krmiva v priib&hu etologickgch sledovénf (n = 15) — Live body weight, milk production and

feed intake during behavioral observations (n = 15)

Index = Pokusn4 skupina' - Kontrolnf skupina? Rozdil? l;,-otdnmi\
X sd min. max. X sd min. max. ~testu
J 623,3 53,3 544,5 693,0 6714 56,0 563,5 7780 | —48,1* 5.81
%mm o | F | 6523 [ sus 5740 | 7220 | 6862 | 49,1 6005 | 8060 |-339 3,48
(kg) M 663,3 54,9 573,0 752,0 678,9 50,8 601,0 797,0 | -156 0,655
F=2254 : F = 0,305
J 334 438 26,5 28 32,1 6.5 21,7 50,5 13 0,40
m{é‘l’}u’ﬁ“" F 31,6 49 24,6 39,7 30,8 59 19,7 452 038 0,14
(kg) M 27,6 6,8 15,6 38,1 28,3 6,1 19,8 40 | =07 0,09
F=4266]: M* F=1447
J 373 38 32,7 44,7 273 4,7 17,6 339 100" | 40,95
Eg::ﬁ‘%“ F 33,6 45 27,8 44,0 27,1 48 16,4 359 6,5 12,05
(kg) M 34,8 52 24,0 41,7 27,5 2,6 21,9 324 A 19,09
F=1276 F = 0,480

+ P < 0,05, ++ P < 0,01, +++ P < 0,001

For 1—4 see Tab. I; *live body weight, “milk yield, "feed intake
Pro tab. Il aZ IV:

J = etologické sledovéni 5. ledna 1993, F = etologické sledovdn{ 3. inora 1993, M = etologické sledov4ni 3. bfezna 1993

For Tabs. II-IV:

J = behavioral observation on Jan. 5, 1993, F = behavioral observation on Feb. 3, 1993, M = behavioral observation on March 3, 1993
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I11. Podil ¢asu jednotlivych behaviordlnich aktivit v p h (n = 15) — The duration of behavioral activities in per cent (n = 15)
kupina' Kontrolnf skupina?
Tndéx - Pokusné skupina e ontrolnf skupina’ Rozdi® | Signifikance®
x sd min. max. ¥ sd min. max.
30,7 15,0 4,9 574 36,9 17,7 0 57,4 -6,2 Pokusnd
LeZenf - skupina!
o 42,9 11,7 22,7 58,7 33,7 15.1 2.7 52 9,2 IF: 2F*
strana® 343 13.8 195 | 78 352 | 102 [ 170 | 416 | 09 | MM
F=1344 i S
24,4 14,7 0 50,8 31,1 12,0 11,5 55,7 -6,7 skupina®
LeZeni — 6] : 6F+
et 22 | 183 0 613 | 252 | 151 13 | 507 | =30 | ¢5iemer
strana’ 19,6 12,5 0 39 23,6 14,6 0 45,1 —4,0
F = 1,106
7,0 9,6 0 344 23,5 11,1 13,1 54,1 -16,5""
Sténf 4,1 3,7 0 12 27.5 8.0 12,0 413 -234%
¥ boxy 74 70 0 268 | 239 13,7 49 | s24 | -165"
F = 19,880***
44 35 0 9,8
Stani
prednima 4,1 48 0 173
el 5.1 47 0 13,4
F =0,204
18,0 10,5 33 37,7
Stani
jinde nez 13,3 13 13 | 320
v boxu' 19.9 9.3 49 40,2
F=2]124
15,5 5,6 6,6 24,6 85 2,1 49 13,1 7,0
Zranf!® 13,3 43 9,3 20,0 13,7 51 53 22,7 -0.4
14,0 3,1 8.5 18,3 18,2 39 12,2 29,3 -4.2
F=9,118"*
24,6 11,2 8.2 42,6 26,2 10,2 49 39,3 -1,6 P‘?ku'snal
:f;?e'z‘{/y- 30,7 61 | 200 0 220 61 | 133 | 32 87 | TP
kovénim!! 18,8 72 7,3 29,3 233 8,1 8,5 34,1 —4,5% g{, : %‘h"d‘;
F = 3,490 10F : 1IF*
9,6 7,6 0 29,5 58 58 0 23 3,8
Sténi Kontroln{
3 Pfei")"lz 5,0 3.6 0 12,0 82 37 1,3 14,7 =32 skupina .
kovdnim 10J: 11J
8,6 6,7 0 1,8 6,3 6,7 0 18,3 2,3 10F : 11F+
F=1,528 10M : 11M**
342 7,6 19,7 443 3,0 6,9 18,0 41,0 2,2
e ko 36,1 s8 | 267 | 467 | 302 42 | 27 | 313 59
celkem'? 274 43 20,7 354 29,5 39 232 34,1 -2,1
F = 5,060**
55,0 16,7 279 82,0 68,1 10,9 37,7 80,3 -13,1
LeZeni 65,1 113 49,3 84,0 588 79 453 733 6,3
celkem'4
539 13,5 34,1 78,0 588 13,5 31,7 76,8 -4.9
F =3,169*
45,0 16,7 18,0 72,1 31,9 10,9 19,7 62,3 4,1
Sténf 349 1,3 16,0 50,7 41,2 79 26,7 54,7 6,3
celkem'?
46,2 13,0 220 65,9 41,2 13,5 23.2 68,3 5,0
F =3,237*
+ P < 0,05, ++ P <0,01
'trial group, 4 1 group, 3diffe 4signiﬁcance, 5lying — left side, “Iying - right side, 7standing in the stall, Rstanding with the front

legs in the stall, 5’smnding at another place than in the stall, mcnting,

in total, Mlying in total, lsstanding in total
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ZAVISLOSTI

Vztahy mezi chovanfm, dojivostf a spotfebou krmi-
va nebyly signifikantni. Priikazné rozdily byly naleze-
ny jen u zdvislosti mezi etologickymi ukazateli a Zivou
hmotnosti a v&kovymi parametry. Cas pifjmu krmiva
byl v obou skupindch v tésném vztahu k Zivé hmotnos-

ti béhem druhého a tfetiho sledovani. U skupiny z vaz-
ného ustdjeni as leZeni s pfeZvykovanim a celkovy ¢as
preZvykovéani korelovaly s Zivou hmotnosti vétSinou
negativné, u zvifat z volného ustdjeni v oteviené stdji
byly vztahy vyrazngj§i. Podobné t&sn&ji vztahy byly
zjistény také mezi celkovou délkou leZeni a Zivou
hmotnosti (tab. V).

1V. Poget period udrZovaciho chovénf (n = 15) ~ The ber of bet periods (n = 15)
Index L Pokusnd skupina' 3 Kontrolnf skupina® Rozdil® | Signifikance
x sd min. max. x sd min. max.
44 19 1 8 53 2,7 0 10 09 | Pokusng
o | ¥ 59 1.8 2 8 47 27 I " 13 | B e
strana® M 56 1.8 3 9 6.1 23 2 10 -0.,5
F=179 F = 14,089
] 29 1.8 [ 6 43 1.8 2 8 -14
;f}jﬂ“‘ = | |e 29 20 0 7 44 3,1 1 10 -1,5
strana® M 38 26 0 8 47 24 0 8 -0,9
: F=179 F = 14,089
J 29 3,0 0 10 69 1.8 4 10 —-4,0"
Sténi F 2,8 22 0 8 9,3 23 7 16 -6,5"*
v boxu M 39 22 0 7 9.6 2,6 3 13 -5.7*
F=179 F = 14,089
-y 3 1.9 1,8 0 3 - = = -
prednfma F 3,1 27 0 9 - = - -
chamy M 39 3,7 0 1 = = - =
F=179
J 49 22 2 9 = % = -
ﬁm‘ gt ¥ 5.0 1.8 1 9 A s = s
v boxu’ M 7,5 2,8 3 12 = - = =
F=1779
57 19 3 9 36 1,0 2 6 2,1
Zranf' E 48 1,2 2 3.5 1,4 1 6 1,3
74 1,8 4 10 8,3 15 6 1 -09
F=1719 F = 14,089
] 41 24 0 8 53 2,5 0 8 -12 | Pokusnd
:";',’r:;{, w | P 69 26 3 12 5.4 27 1 10 g | Sl
kovdnfm!' | M 5,7 23 1 12 6,6 2,5 3 1 09 | ™M ilg}’}f
F=15021 F=13,897 gz:.llo(;:‘l+
J 29 19 0 6 2,6 19 0 6 03 :
SS‘:;‘C‘M_ F 27 26 0 10 31 27 0 8 -04 ;‘;’;i’:;“‘
kovdnim'2 | M 2,1 2,2 0 8 23 1,9 0 5 02 | IM:8M*
9l : 100+
F = 15021 F=133897 9F : 10F**
) 7.0 24 3 1 7.9 3.1 2 12 09 | M:loM¥
Moot | w | 98 21 6 14 85 25 4 13 Ll
celkem | M 79 28 4 13 8.9 34 3 15 -1,0
F=15021 F = 13,807
J 38 2.4 0 8 26 22 0 8 12
Lezen( F 29 2,0 0 7 3,7 1.8 0 7 -08
celkem'? 43 29 0 8 30 2.8 0 7 1,0
F= 15021 F = 13,897

For 1-14 see Tab. 1
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Zévislosti mezi délkou Zrani a vékem, v€kem pfi
prvnim oteleni a poradim laktace byly u obou skupin
b&hem prvniho sledovéni s nejniZ¥fmi teplotami nega-
tivnf, z toho u krav ze zateplené stdje prikazné. V dal-
Sich sledovénich byly tyto vztahy pozitivni (tab. VI).

DISKUSE

Dojnice z volného boxového ustdjeni v oteviené
stdji a z vazného ustdjeni v zatepleném uzavieném ob-
jektu byly sledovény v prib&hu 12tydennfho zimniho
obdobf. Zakladni behaviordlni aktivity byly identifiko-
vény ve tfech 24hodinovych etologickych sledovénich.

Na zvitata tedy mohlo piisobit zdsadn& odli¥né ustdjent,
ale i rozdilné teploty prostfedi. Volné boxové ustdjeni
je povaZovéno za systém, ktery umoZiiuje zvifatim
projevovat pfirozené chovan{ i pfi vysoké hustot
a v kaZdém dennim obdobf (Arave, Albright,
1981; O’ Connel et al., 1993). Omezeni pohybu
krav ve vazném ustdjenf naopak obsahuje pomé&rné vel-
kou restrikci v jejich socidlnim a fyzikdlnim prostfedi
a sniZuje schopnost projevu vrozenych behaviordlnich
vzori. V reakci na ochuzené prostfedi nemohou krévy
projevit motivaci a jejich chovdn{ miiZe byt odlisné od
zvitat z volného ustdjenf (Ewbank, 1978).

Zékladni aktivitou chovdni krav je leZeni — na zmé-
ny prostfedi mohou krévy reagovat sniZzenim &asu leZe-

V. Regresnf analyza vztahll mezi Zivou hmotnosti (X) a chovdnim (¥) — Regression analysis of relationships between body weight (X) and

behavior (Y)
— Pokusn4 skupina’ Kontrolni skupina®
regresni rovnice’ R regresnf rovnice’ R

Leden’ E Y =6,934 +0,013 X 0,134 Y = 21,487 - 0,019 X -0,524*
LR Y =69,021 - 0,071 X -0,353 Y=13,570 + 0,019 X 0,103
R Y = 60,898 - 0,043 X -0,313 Y =32,959 - 0,001 X -0,011
L TOT Y=127,28-0,116 X -0,382 Y = 38,076 + 0,045 X 0,229

Unof® E Y =-9,735 + 0,0336X 0,399 Y =-14,943 - 0,042 X 0,401
LR Y =74,248 - 0,064 X -0,531* Y =36,74 - 0,021 X -0,172
R Y = 70,578 - 0,050 X -0,444 Y =40,879 - 0,015 X -0,179
L TOT Y =137,05-0,105 X -0,472 Y=282,131-0,034 X -0,210

Bfezen* E Y=7719 +0,032 X 0,597* Y =-4,535 + 0,033 X 0,467
LR Y =72,188 - 0,081 X -0,633* Y=4273 +0,028 X 0,189
R Y=35232-0011X -0,155 Y =43,4764 - 0,021 X -0,288
L TOT Y=136,33-0,124 X -0,526% Y =-2,083 + 0,089 X 0,365

n=15;+ P < 0,05

E = &as ¥ranf®, LR = &as leZenf s ptezvykovénim’, R = &as ptezvykovén('’, L TOT = celkovy &as leZent''

'month, zJtmuary, 3February, “March, trial group, Scontrol group, 7regression equation, Htime of eating, “time of ruminating while lying,

Ytime of ruminating, Mtotal time of lying

VI. Regresni analyza vztahll mezi v&kovymi parametry a Easem pifjmu krmiva — Regression analysis of relationships between parameters

of age and time of eating

;:lmd;::l‘;, X ?::éli S ¥ Pokusn4 skupina'' Kontrolnf skupina'?
(1:&‘:‘:7) regresnf rovnice R regresni rovnice R
leden® Y = 19,538 - 0,003 X -0,276 Y =12,237 - 0,002 X -0,665"
VeK? Gnor’ Y = 8,249 + 0,004 X 0,454 Y = 13,857 - 0,009 X -0,011
biezen'? Y = 9,887 + 0,003 X 0,505 Y = 15,305 + 0,002 X 0,294
X leden Y=25877-0,013 X -0,206 Y =23,705 - 0,019 X -0,601*
pfv';}:: otalents Ginor Y =4,845+ 0,012 X 0,221 Y=1,723 +0,015 X 0,192
bfezen Y=5,197+0,011 X 0,315 Y =-4,071 + 0,003 X 0,499
leden Y =17863 - 0,996 X -0,181 Y =10,845 - 0,828 X -0,572*
Pofadf laktace* tinor Y=8,618 + 1,967 X 0,469 Y=14,114-0,148 X -0,041
bfezen Y =10,688 + 1,388 X 0,454 Y = 16,686 + 0,543 X 0,212

N=15,+P <005

lindependent variable, 2age, %

Yirial group,

hap 32 d.

§c at first calving, 4 i p
1 group, “regressi i

ZIVOCISNA VYROBA, 40, 1995 (3): 135-143

variable, 6eating. "month, “Janunry. 9Februm'y. “March,

141



ni. Individudln{ variabilita a rozdily jsou spojeny s ty-
pem ustdjeni a pouZitym managementem. Lamb
(1976) uvédi, Ze pfevladajici leZeni dojnic na levé stra-
né nemusi byt jen pohodIngjsi, zvl4sté po piijmu vel-
kého mnoZstvi objemovych krmiv, ale pravdépodobné
si v této pozici dojnice i chrdni vemeno a konletiny
(Ewbank, 1977). Podle autori Arave a Wal-
ters (1980) se &as leZenf na pravé strané zvySuje s vé-
kem, ale sniZuje s postupujici graviditou. Vysledky na-
Seho experimentu s vét§im podilem leZeni na levé
stran& koresponduji s idaji autort Wagnon, Rol-
lins (1972), Arave, Albright (1981), Grant
et al. (1990) a dalsich.

Podle autort Arave, Anderson (1979)a Col-
lis (1980) vytvafi automatické ddvkovani krmiva pfi-
rozen&j¥{ situaci pfi krmeni a podporuje ¢ast&j§i krmenf{
neZ vazné ustdjeni. Souhlasi to s naSimi vysledky, které
byly zaznamenény pfi nejniZ§ich teplotich v lednu. Pfi-
jem krmiva byl naopak velice zvySeny ve vSech sledo-
vénich ve srovndni se skupinou z vazného ustdjeni.
V poslednim pozorovani Zraly krdvy z vazné zateplené
stdje del3i &as, coZ vak bylo pravdépodobné zplisobe-
no vy33fm stadiem gravidity.

V lednu a tinoru, kdy byly teploty nejniZsi, stravily
dojnice z oteviené stdje vice Casu leZenim s preZvyko-
vdnim ne% dojnice druhé skupiny, coZ mohlo byt zpi-
sobeno vy33fm pifjmem krmné ddvky, nebo lepsi poho-
dou v t&chto podminkdch.

Je vSeobecné zndmo, Ze dojnice, stejné jako jind zvi-
fata, maji tendenci udrZovat mezi sebou urcité vzdale-
nosti (Sambraus, 1973; Albright, 1987). Uke-
lem tohoto prostorového chovadni miZe byt kontrola
piistupu ke zdrojim krmiva a vody a prostoru k oddy-
chu (McBride, 1971). Snahou dojnice je dosdhnout
konstantniho &asu leZeni; jeho zkricen{ poruSuje poho-
du(Metz, 1985; Stevens, 1982). LeZenf je u doj-
nic vieobecné povaZovdno za dileZitou soucést chovini,
umoZiiujici odpolinek (Metz, Wierenga, 1984;
Krohn etal., 1992; Siiss, Andreae, 1984).

Arave et al. (1994) nezaznamenali negativni vliv
chladu na chovéni dojnic. Ani snih, ktery se vétrem
dostdval do oteviené stdje, nezplsobil zm&ny v &ase
leXeni. Cas pfezvykovéani byl u t&chto dojnic jen
0 3,1 % del3i neZ u krav ze zateplené stdje. Podobné
i v naSem hodnoceni nemiZeme upozornit na Zidny
ukazatel chovini, ktery by identifikoval poruchu wel-
fare pokusné skupiny dojnic pod vlivem extrémnich
teplot (Friend, 1991). MiiZeme konstatovat, Ze pod-
minky volného ustdjeni v oteviené stdji s teplotami
okolo —18 °C nebyly pro optimélné krmené dojnice
stresujicf.
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Upozornéni pro autory védeckych ¢asopisa

Z divodu rychlejsiho a kvalitn&jifho zpracovéni grafickych pfiloh (grafli, schémat apod.) pfispévki
zasflangch do redakce Vés Z4ddme o jejich doddnf kromé tiSt&né formy i na disketdch.

Tyka se to samoziejmé téch grafickych pfiloh, které byly vytvofeny v n&jakém programu PC (napf.
CorelCHART, Quatro Pro, Lotus 1-2-3, MS Excel). Vzhledem k tomu, Ze nejsme schopni upravit
a pouZit pro tisk vSechny typy (formdty) grafickych soubordi, Ziddme Vis, abyste ndm také kromé
origindlnich souborl (napf. z MS Excel typ *.XLS) zasflali grafické pfedlohy vyexportované jako
bodovou grafiku v jednom z t&chto formati:

Bitmap * BMP
Encapsulated Postscript * EPS
Graphic Interchange Format * GIF
Mac paint *MAC
MS Paint * MSP
Adobe Photoshop *PSD
Scitex *SCT
Targa *TGA
Tag Image File Format *TIF

Redakce casopisu




POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké préce, krédtkd sd€lenf

a vybérové i prehledné referdty, tzn. price, jejichz podkladem

~je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Price jsou uveicjiiovdny v ¢edting, slovenstiné nebo
anglictine. Rukopisy musi byt doplnény kratkym a rozsifenym
souhrnem.

Autor je plné odpovédny za puvodnost price a za jeji véc-
nou i formdlni sprivnost. K praci musi byt pfiloZeno prohld-
Seni autora o tom, Ze price nebyla publikovéna jinde.

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

Rozsah védeckych praci nema piesahnout 10 stran psanych
na stroji véetné tabulek, obrdzki a grafli. V prdci je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni dprava rukopisu md odpovidat stitni normé CSN
88 0220 (formdt A4, 30 Fidek na stranku, 60 Ghozl na fadku,
mezi fddky dvojité mezery). Tabulky, grafy a fotografie se
doddvaji zvIast, nepodlepuji se. Na viechny pfilohy musi byt
odkazy v textu.

Nazev prace (titul) nema presiahnout 85 thozi. Je nutné
vyvaroval se v ném obecnych ndzvi. Jsou vylouceny podtitul-
Ky ¢élinkd.

Kriatky souhrn (Abstrakt) je informa¢nim vybérem obsa-
hu a zdvéru ¢lanku, nikoliv v8ak jeho pouhym popisem. Musi
vyjddfit vechno podstatné, co je obsaZeno ve védecké prici,
a md obsahovat zdkladni ¢iselné tdaje vcetné statistickych
hodnot. Nemd prekroCit rozsah 170 slov. Je tieba, aby byl
napsin celymi vétami, nikoliv heslovité. Je uvefejiovan a mél
by byt dodin ve stejném jazyce jako védecka price.

Rozsireny souhrn (Abstract) je uveiejiiovin v anglicting,
mély by v ném byt v rozsahu cca 2 strojopisnych stran komen-
toviny vysledky price a uvedeny odkazy na tabulky a obriz-
ky, popf. na nejdileZit€jsi literdrni citace. Je nutné jej (vcetné
ndzvu prace a klicovych slov) dodat v anglicting, popf. v ¢es-
tiné i slovensting jako podklad pro preklad do anglictiny.

Uvod ma obsahovat hlavni davody, pro¢ byla price reali-
zovina a velmi stru¢nou formou ma byt popsdn stav studované
otdzky.

Literirni piehled ma byt krdtky, je tfeba uviadét pouze
citace majici dzky vztah k problému. Doporucuje se co nejniz-
Si pocet citovanych autort.

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

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot ddva prednost grafim pred tabulkami. V tabulkdch je
treba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢ist by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické ndlezy.

Diskuse obsahuje zhodnoceni price, diskutuje se o moz-
nych nedostatcich a price se konfrontuje s vysledky drive
publikovanymi (poZaduje se citovat jen ty autory, jejichZ price
maji k publikované prdci bliz§i vztah). Je pfipustné spojeni
Vv jednu kapitolu spolu s vysledky.

Literatura musf odpovidat stitni normé CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autori. Odkazy na
literaturu v textu uvddéji jméno autora a rok vydéni. Do se-
Znamu se zafadi jen price citované v textu. Na prdce v sezna-
mu literatury musi byt odkaz v textu.

Na zvldstnim listé uvddi autor plné jméno (i spoluautori),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, Cislo telefonu a faxu.

Pokud autor pouzivi v prdci zkratek jakéhokoliv druhu, je
nutné, aby byly alespon jednou vysvétleny (vypsdny), aby se
predeslo omylim. V ndzvu prdce a v souhrnu je vhodné zkra-
tek nepouZivat.

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.

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 ten 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). 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. It is
necessary to avoid in the title the usage of common expres-
sions. 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 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 prob-
lem. It is recommended to cite the lowest possible number of
authors,

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
statistical analysis of recorded values should be summarized
in tables. This section should not contain either theoretical
conclusions or deductions, but only factual data should be
presented 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 aut-
hors 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 o 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.
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