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RELATIONSHIPS OF GROWTH HORMONE GENOTYPES
WITH MEAT PRODUCTION TRAITS OF SLOVAK PIED

BULLS

VZTAHY MEDZI GENOTYPOM RASTOVEHO HORMONU

A UKAZOVATELMI MASOVEJ UZIT
STRAKATEHO PLEMENA

P. Chrenek', J. Kmet', T. Sakowski’, D. Va

KOVOSTI BYKOV SLOVENSKEHO

Sicek', J. Huba', J. Chrenek'

'Research Institute of Animal Production, Nitra, Slovak Republic

Institute of Genetics and Animal Breeding, Jastrzebiec, Poland

ABSTRACT: A total 84 bulls of Slovak Pied (Simmental bulls) was genotyped for leucine/valine substitution of growth
hormone amino-acid 127 by the PCR-RFLP method. The frequencies of GH gene alleles were 0.56 for L allele and 0.44 for

V allele. Body weight and average daily gain on 90-d, 180-d,

270-d and 500-d were investigated. According to our results,

bulls with genotype VV had significantly lower (P < 0.05) body weight and average daily gain in comparison to bulls with

genotypes LL or LV.

growth hormone; polymorphism; cattle; meat production

ABSTRAKT: Celkovo 84 bykov slovenského strakatého plemena bolo pouZitych na detekciu substiticie leucin/valin na

pozicii 127 aminokyselinovej sekvencie rastového horménu me
Ziva hmotnost a priemerny denny prirastok boli zisfované na
dosahovali zvierata s genotypom VV preukazne niZsiu hmotno!
typom LL alebo LV.

todou PCR-RFLP. Frekvencia alely L bola 0,56 a alely V 0,44.
90., 180., 270. a 500. defi vykrmu. Podla naich vysledkov
st ako aj niZ§i priemerny denny prirastok ako zvieratd s geno-

rastovy hormén; polymorfizmus; hovédzi dobytok; médsova uZitkovost

INTRODUCTION

Bovine growth hormone (GH), also known as bov-
ine somatotropin is a single-chain polypeptide hor-
mone secreted by the anterior pituitary gland (Bur-
ton et al.,, 1994). At the present time, it is well
established that growth hormone is associated with im-
portant biological phenomen such as growth, lactation
and regulation of metabolism, and thereby has an effect
on the performance of animals. Therefore, the GH gene
is a potential target for studies of molecular variation
associated with a quantitative trait locus (QTL) and is
an attractive candidate gene marker for milk and meat
production in cattle. The use of polymorphic markers

«in breeding programmes could render the selection of

animals more accurate and efficient (Schlee et al.,
1994b).

The combination of the polymerase chain reaction
(PCR) and restriction fragment length polymorphism
(RFLP) allowed us to detect a leucine (L) / valine (V)
substitution in amino acid residue at position 127 of the
gene for growth hormone (Lucy et al.,1991).

CZECH J. ANIM. SCI., 43, 1998: 541-544

Genetic polymorphism of the GH gene was associ-
ated with the breeding value for carcass gain in Sim-
mental bulls (Schlee et al.,1994a) and it was -also asso-
ciated with higher concentrations of GH in Black and
White bulls (Schlee et al., 1994b).

The aim of this work was to identify GH-Alul RFLP
in Slovak Pied bulls, find out the gene frequency and
investigate correlation between meat production traits
and genotypes of the GH gene.

MATERIAL AND METHODS
Animals

A total of 84 bulls of Slovak Pied breed (without
genetic share of dairy breeds), purchased from various
herds of the Western and Central part of Slovakia at
approximately one month age were included in the ex-
periment. Rearing was made in the same experimental
conditions with weaning at 70 days of age. Animals
were fattened in the same tie stable (experimental sta-
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ble of Research Institute for Animal Production, Nitra)
to 500 days of age. All bulls were fed with the same
feeding ration (maize silage with dry matter 29-31%, al-
falfa hay and concentrate). The control of body weight
was carried out on 90, 180, 270 and 500 days of life.

Genotyping of bulls

Genomic DNA was isolated from the blood by phe-
nol — chloroform extraction without previous cell lysis
(Albarino, Romanowski, 1994).

The PCR mix (30 pl) contained: 200 uM each of
dNTP, PCR reaction buffer (10 mM Tris-HCI, pH 8,3,
50 mM KCl, 0.1 mg/ml gelatine, 1.5 mM MgCl,; AGS,
Heidelberg, Germany), 0.5 pM each of the primers: 5° -
GCT GCT CCT GAG GGC CCT TCG - 3’ and 5 -
GCG GCG GCA CTT CAT GAC CCT - 3’ for GH
gene (Schlee et al., 1994a), 1U Taq DNA poly-
merase (AGS, Heidelberg, Germany) and approxi-
mately 100 ng DNA and sterile water.

After the first denaturation step at 94 °C for 4 min,
samples were amplified in 35 cycles under the follow-
ing temperature conditions: denaturation step at 94 °C
for 20s, primer annealing at 59 °C for 20s and primer
extension at 72 °C for 20s with 5 min prolongation of
the extension step in the last cycle. The PCR products
(15 pl) were digested with 5U of Alul (AG/CT), (AGS,
Heidelberg, Germany) at 37 °C at least 3 hours. The
digested DNA was electrophoresed for 1.5 hours at
70 V in Ix TBE on 2.5% agarose gel (Boehringer
Mannheim, Mannheim, Germany) containing EtBr.

Statistical analysis

Allele frequencies were calculated by simple allele
counting. The data were analyzed with the SAS GLM
procedure (SAS, 1985) according to the following sta-
tistical model:

Yiu=H+S;+GH; + ey

where: Yjjx - dependent observation of j-th genotype of growth
hormone, i-th sire of the k-th trait
W — the overall mean
S; - fixed effect of i-th sire (i = 1, ... 6)
GH; — fixed effect of the genotype of growth hormone

G=1,..3)
¢;x — random error

RESULTS AND DISCUSSION

Genotyping of GH gene

The size of the PCR product of the GH gene was
223 bp which corresponded with the 2089-2312
genome sequence. Discrimination of the two alleles
was done by restriction digestion of the amplified
223 bp PCR product with Alul. Allele L was repre-
sented by two fragments 171 bp and 52 bp, while allele
V was not digested — 223 bp (Fig. 1).
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223 bp
171 bp

52 bp

1. Representative results of PCR-RFLP analysis detected by agarose
gel electrophoresis

lane | — marker PhiX174/Haelll
lane 2 - genotype LL

lane 3 — genotype LV

lane 4 - genotype VV

lane 5 - negative control

lane 6 — PCR product of GH
lane 7 — marker PhiX174/Haelll

The frequencies of GH alleles in the studied popu-
lation samples are 0.56 for L allele and 0.44 for
V allele.

There are several data concerning the frequencies of
GH alleles in the literature. Zhan g et al. (1993) found
0.91 frequency of L allele in Holstein cattle, 0.76 fre-
quency in Limousine cattle and 0.73 frequency in the
Simmental breed. In German Black and White cattle
and Braunvieh breed the frequency of this allele was
0.80 and 0.90, respectively (Schlee et al., 1994a).
Kopecny et al. (1996) published 0.69 frequency of
L allele in bulls from Moravian Al station. The fre-
quency of L allele was 0.55 in Slovak Pinzgauer and
0.73 in Holstein (Chrenek et al., 1998).

Relationship between genotypes of GH gene and some
meat production traits

Body weights of bulls with genotype LL found on
90-d, 180-d, 270-d were significantly higher (P < 0.05)
than body weights of bulls with genotype VV. Signifi-
cantly higher (P < 0.05) body weight on 180-d and
500-d was found only between bulls with VV and LV
genotypes (Tab. I).

The average daily gains on 90-d, 180-d and 270-d
of bulls with genotype VV were significantly lower
(P < 0.05) than those of bulls with genotypes LL or LV
(Tab. II). The differences of average daily gains found
on 500-d between genotypes LL and VV were not sig-
nificant.

CZECH J. ANIM. SCL, 43, 1998: 541-544



I. Means and standard errors of body weight (BW) according to genotype of growth hormone

Genotype LL Vv LV Significance
Trait (n=21) (n=17) (n = 46)
BBW* (kg) 37.18 £ 424 3743 £3.78 3731321 NS
BW 90 d (kg) 96.64 + 12.56 84.86 £ 11.61 96.33 + 13.26 1:2°
BW 180 d (kg) 207.27 £ 27.75 175.71 £ 27.00 200.92 * 22.09 142"
BW 270 d (kg) 32291 +33.66 286.14 £ 34.07 317.61 £29.07 12}
BW 500 d (kg) 538.27 + 32.38 504.43 £ 51.11 564.61 * 43.00 259
+ weight at birth, NS - non significant, ‘P<005,LL=1,VV=2,LV=3
II. Means and standard errors of average daily gain (ADG) according to the genotype of growth hormone
Grontype ML L Significance
Trait (n=21) (n=17) (n = 46)
ADG 90 d (kg) 0.660 £ 0.132 0.527 £ 0.120 0.656 + 0.126 1;2"
2153
ADG 180 d (kg) 0.946 + 0.146 0.769 + 0.153 0.909 £ 0.112 142
2487
ADG 270 d (kg) 1.057 + 0.120 0.920 + 0.127 1.038 £ 0.101 150
2:3"
ADG 500 d (kg) 1.027 £ 0.194 0.934 £ 0.103 1.054 + 0.085 23"

*P<005LL=1,VV=2LV=3

In our experiment, the bulls with genotype VV had
significantly lower body weight and average daily gain
in comparison to the bulls with genotypes LL or LV.
Schlee et al. (1994a) published that carcass-gain
breeding values of Bavarian Simmental bulls with
genotypes LV were significantly higher than breeding
values of homozygotes. The higher breeding values of
heterozygotes should be explained by additive effects.
On the other hand, in relation to classification score,
the genotype VV had significantly better breeding
values than LV and LL.

Generally, allele L (in genotype LL or LV) is asso-
ciated with meat production, with higher concentration
of GH (Schlee et al.,, 1994b), while Sabour and
Lin (1996) suggest that the V allele in Holstein cattle
is preferred for increased milk production traits, par-
ticularly protein. However, Schlee et al. (1994a)
found no effect of allele L or V on milk breeding values
in Simmental bulls.

In this study only preliminary results were obtained.
A larger number of observations is needed to general-
ize relationships obtained during the experiment. On
the other hand, this causes difficulties in providing
identical breeding environment for all animals. A re-
quirement of the same environment was fulfilled in our
experiment.

CZECH J. ANIM. SCI., 43, 1998: 541-544
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ESTIMATION OF GENETIC AND ENVIRONMENTAL
TRENDS FOR PRODUCTION TRAITS IN CZECH
LANDRACE AND LARGE WHITE PIGS’

ODHAD GENETICKEHO TRENDU A TRENDU PROSTREDI PRO
PRODUKCNI ZNAKY U PLEMEN LANDRASE A BILE USLECHTILE

J. Wolf', M. Wolfova', E. Groeneveld’, V. Jelinkova’

! Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic
2 Institute of Animal Husbandry and Animal Behaviour, Mariensee, Germany
3Association of Pig Breeders in the Czech Republic, Praha, Czech Republic

ABSTRACT: Herdbook data of pigs born from 1988 to 1997 were analyzed for the Czech populations of the breeds Landrace
and Large White. The following traits were analyzed: Lifetime average daily gain (ADGF) and lean meat content measured
by PIGLOG (LMF) from field test, average daily gain from 30 kg to 100 kg live weight (ADGS) and valuable cuts in the
carcass-half at a slaughter weight of approximately 100 kg (VCS) from the station test. Breeding values were predicted by
a four-trait animal model with different models for different traits. In both genetic and environmental trends a stagnation was
observed till 1992 followed by a clear increase from 1992/1993. For the time period 1992-1996 the genetic gain per year
was in Landrace: ADGF 2.95 g/day, ADGS 9.29 g/day, LMF 0.29%, VCS 0.15 kg; in Large White: ADGF 1.42 g/day, ADGS
5.54 g/day, LMF 0.39%, VCS 0.14 kg. The environmental trends were in the same order of magnitude as the genetic trends.

pic; genetic trend; environmental trend; production traits; multitrait animal model

ABSTRAKT: Byla analyzovéna data z testace prasat ve $lechtitelskych chovech matefskych plemen landrase (L) a bilé
uslechtilé (LW) v CR za obdobi 1988-1997. Do hodnoceni byly zahrnuty znaky: z polniho testu primérny denni pfiristek
(ADGF) a podil libového masa méfeny pfistrojem PIGLOG (LMF), ze stani¢niho testu primérny pfirtstek v testu od 30 do
100 kg (ADGS) a hmotnost hlavnich masitych &ésti v jatedné pulce pfi pordzkové hmotnosti cca 100 kg (VCS). Plemenna
hodnota zvifat pro tyto znaky byla stanovena pouZitim ¢tyiznakového animal modelu, s riiznymi modely pro jednotlivé znaky.
Vypotitany geneticky trend i trend prostfedi vykazovaly do roku 1992 stagnaci, v nésledujicich letech pak nardst. V obdobi
od roku 1992 do 1996 byl primérny ro¢ni geneticky zisk u plemene landrase 2,95 g/den u ADGF, 9,29 g/den u ADGS,
0,29 % u LMF a 0,15 kg u VCS. Odpovidajici geneticky zisk u bilého uslechtilého plemene byl 1,42 g/den, 5,54 g/den,
0,39 % a 0,14 kg. Trend prostfedi vykazoval fidové obdobny narist.

prasata; geneticky trend; trend prostfedi; produkéni znaky; viceznakovy animal model

INTRODUCTION

A new national genetic evaluation program using
BLUP methodology applied to a multitrait animal
model is currently being implemented in the Czech Re-
public by the Association of Pig Breeders and the Re-
search Institute of Animal Production Prague-
-Uhfinéves in cooperation with the Institute of Animal
Husbandry and Animal Behaviour Mariensee (W ol f
et al.,, 1997; Groeneveld et al., 1998). The intro-
duction of the mixed-model methodology in genetic
evaluation of pigs makes it possible to estimate genetic
and environmental effects simultaneously. As animal

models account for the effects of selection and nonran-
dom mating when the complete covariance matrix is used
(Kennedy etal., 1988), the genetic and environmental
trends can be estimated from the predicted breeding
values and the estimated environmental effects.
Pavlik et al. (1991) estimated the phenotypic
trend for several traits of Czech pig breeds for the time
period from 1983 to 1989. Using a multitrait animal
model PeSkovidova (1997) calculated the genetic
trend for average daily gain and backfat thickness for
two Slovak pig breeds for the years 1985-1995. The
aim of the present paper is to present first results on
genetic and environmental trends of Czech pig breeds.

*  The research project was supported by the Grant Agency of the Ministry of Agriculture of the Czech Republic (Grant No. EP7123).

CZECH J. ANIM. SCI., 43, 1998: 545-550
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These results are based on the use of a multitrait animal
model.

MATERIAL AND METHODS

Herdbook data for pigs born from 1988 to 1997
were analyzed for the Czech populations of the breeds
Landrace and Large White. Data from the station test
were available for animals born in all years, data from
the field test go back only to the birth year 1990. The
numbers of field and station tested animals are given
in Tab. I for individual years. It should be mentioned
that the data for 1997 are not complete. Pedigrees were
traced back to 1987 for both breeds.

The following traits were analyzed:

ADGF - Average daily gain in the field test (in g/day).
It is calculated as weight at test divided by
age at test. The test weight is in the range
from 70 to 110 kg for gilts and from 80 to
120 kg for barrows.

LMF - Lean meat content in the field test (in %)
measured by PIGLOG. For details see Gro-
eneveld etal. (1998). This trait was meas-
ured beginning in mid-1994.

ADGS - Average daily gain in the test period (from
30 kg to 100 kg live weight) in station test (in
g/day).

— Valuable cuts in the carcass-half (kg) at a live
weight at slaughter of approximately 100 kg.

VCPS - Valuable cuts in in the side of pork as a pro-
portion of the live weight at slaughter (in %).

VCS

Breeding values for a four-trait animal model were
estimated by the PEST program (Groeneveld et
al., 1990) on a Digital PC164 with Alpha Risk Proces-
sor, 433 MHz, 256 MB RAM running LINUX. The
number of equations was 390 736 for Landrace and
1 181 008 for Large White. The system of equations
was directly solved for Landrace (solver SMP, approxi-
mately 5 million non-zero elements, 269 MB RAM,
13:50 hours CPU-time). Iteration on data was used for
the Large White breed (solver IOC for fixed effects,
10D for litter effect, IOD_GS for animal, 41555 non-
-zero elements, 60.4 MB RAM, 10:50 hours CPU-time.
The convergence criterion was a standardized maxi-
mum change for animal effect of 0.00003). Different
models were used for different traits. The model equa-
tions were:

ADGF jjyjyy = YSF; + SEX; + MF, + hy + Cpy + Gijntmn + €jioimn
LMF jopn = YSF; + SEX; + MF,, + bpLWF i + Iy + €y +

* aijﬂlmn + eijﬂlmn

VCS;;

ikimn = YSS; + SEX; + STAT, + bgLWS,

ijkimn + By + € +

* Qjjkimn + Cijkimn
ADGS jyymn = YSS; + SEX; + STATy + hy + ¢y + Qjjpmn + €ijicimn

where:
ADGF;

jjolmn ~ — average daily gain of the n-th animal in field test

546

I. Numbers of animals tested

Number of animals
Year of Landrace Large White
birth field test station field test station
ADGF | LMF test | ADGF | LMF test
1988 0 0| 517 0 o 1176
1989 0 0| 880 0 0] 2211
1990 | 4997 0| 83 |17652 0| 2018
1991 8 228 0 965 29 730 0| 2070
1992 9 674 0| 957 | 30886 0| 2248
1993 8716 0| 945 | 26216 0| 2287
1994 | 9489 | 4467 820 | 27511 | 12641 | 2252
1995 |10 641 |10 641 994 | 30295|30295| 2484
1996 | 11715 [ 11715 979 |32321|32321| 2622
1997° 762 762 8 2019 | 2019 30

*incomplete records
ADGF - average daily gain in the field test, LMF — proportion of
lean meat measured by PIGLOG in the field test

LMFjjojmy ~ — lean meat content of the n-th animal in field test

VCSijktmn — weight of valuable cuts of the nth animal in station test

ADGSyy,,, - average daily gain of the n-th animal in station test

YSF, YSS; - effect of the i-th year-season in field or station test,
respectively

SEX; - effect of the j-th sex

MF, — effect of the o-th feeding method (ad libitum or
restricted) in field test

STAT, - effect of the k-th station

bp, by ~ regression coefficients for the field and station tests,
respectively

LWF jmn - live weight of the n-th animal when measuring the
lean meat content in field test

LWSiitmn ~ live weight of the n-th animal at slaughter in station test

hy — effect of the /-th herd

(8 - effect of the m-th litter

Qjjotmn Bijkimn — dditive genetic effect of the n-th animal in field
and station test, respectively

Cijolmns Cijkimn — Tesidual effect in field and station test, respectively

Capital letters are used for fixed effects, small letters
for random effects. An exception are the regression
coefficients by and bg which are designated by small
letters but considered as fixed. The estimates of genetic
variances and covariances were taken from a former
study (Groeneveld etal, 1998). Monthly intervals
were used for the year-season effect both in field and
in station test. The seasons were formed on the basis of
the date of the end of the test.

For estimating genetic trends, average breeding val-
ues (additive genetic effects) of animals born in the
same year were calculated for each trait and each year.
For calculating environmental trends, the year-season
effects referring to the date of the end of the test were
averaged for the given year and trait. As all effects are
calculated as relative values, a base had to be chosen
to which the values can be compared to. For this base
the given effect (average breeding value, average envi-
ronmental effect) is set to zero. In the present study the
average values from the year 1995 were assumed to be
reference values and were set to zero. All values are
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therefore to be interpreted as deviations from the mean
values in 1995.

RESULTS

The phenotypic means for growth and carcass traits
of the Landrace and Large White breeds are presented
in Tabs. II and III. Because of the low numbers of
animals in 1997 the numbers for this year should be
treated with caution. From 1988 or 1990, respectively,
until the year 1993 there was a relative stagnation in
phenotypic values. Greater positive changes were ob-
served from 1993-1994. During the six-year period
from 1988 to 1993 the proportion of valuable cuts in-
creased only by one per cent in Landrace, but during
the four-year period from 1993 to 1996 an increase of
approximately 1.5 per cent was observed in the same trait
in Landrace. Both breeds showed similar phenotypic
means in all traits and the temporal changes of the means
over years are comparable between the breeds.

In the period until 1992 the genetic trend was nega-
tive or near zero for all traits in Landrace and for car-
cass traits in Large White. From 1992 a positive ge-
netic trend was observed in all cases (Figs. 1-3).
Differences between the breeds occurred mainly in the
growth traits (ADGF, ADGS) in the time period be-
tween 1990 and 1993. The increase of the average

11. Phenotypic means of growth and carcass traits for pigs of Land-
race breed

Year of L.
birth | ADGF | ADGS | LMF | VCS [VCPS| WF | WS
(g/day) | (g/day) | (%) | (kg) | (%) | (kg) | (kg)
1988 - 821 - 189 | 37.7 - 100.3
1989 - 838 - 19.0 | 38.0 - 99.8
1990 524 835 - 19.1 | 38.0 | 91.2 | 100.3
1991 514 839 - 19.2 | 382 | 91.0 | 100.6
1992 523 843 - 19.5 | 38.7 | 90.1 | 100.6
1993 525 876 - 19.5 | 388 | 90.3 | 100.8
1994 535 886 | 583 | 202 | 39.8 | 89.9 | 1015
1995 549 892 | 589 | 20.1 | 399 | 91.7 | 101.0
1996 572 912 | 59.6 | 204 | 40.4 | 90.6 | 101.0
1997 | 587 895 | 59.9 | 21.0 | 41.7 | 86.8 | 100.7

" incomplete records

ADGF, ADGS - average daily gain in field and station test, respec-
tively, LMF — proportion of lean meat measured by PIGLOG in field
test, VCS, VCPS - valuable cuts in kg from the carcass-half in %
from live weight at slaughter, WF, WS — weight in field and station
test, respectively

I1I. Phenotypic means of growth and carcass traits for pigs of Large
White breed

breeding value was steady for the Large White breed, Voird Trait
whereas the Landrace breed showed a decrease till birth | ADGF | ADGS | LMF | VCS |VCPS| WF | WS
1992 and from that year the genetic value went up more (g/day) | (g/day) | (%) | (kg) | (%) | (kg) | (kg)
quickly than in Large White. Numeric values for the 1988 - 837 - | 192|382 - |1007
genetic trend expressed as an average change of the 1989 = 846 = 192 | 38.0 ~ 11009
breeding values per year are given in Tab. IV. The 1990 | 517 | 848 | - | 193|382 | 887 | 1009
values were calculated for the time interval from 1992
to 1996, in LMF from 1994 to 1996. 1991 505 837 - 19.2 | 38.0 | 88.2 | 100.9
The environmental trend is positive for all traits and il | By = | B L 389 | B ] 101
both breeds (Figs. 4-6). Similarly like in the genetic 1993 | 518 | 887 - | 197 | 389 | 87.8 | 1013
trend, a higher increase was observed approximately 1994 | 519 | 879 | 582 | 20.1 | 39.7 | 87.3 [ 10LS5
from the year 1992. Numeric values of the change in 1995 | 528 | 886 | 58.7 | 20.3 | 40.1 | 87.8 | 101.3
the average environmental effects per year for the time 1996 | s46 | 898 | 592 | 205 | 405 | 87.7 | 1012
period from 1992 to 1996 (in LMF from 1994 to 1996) 1997° | ss2 | 940 | 596 | 203 | 403 | 832 | 1006
are given in Tab. IV. The values are in the same order
of magnitude as the values of the genetic trend. See Table II for explanation of symbols
IV. Average genetic and environmental trend for the time interval from 1992 to 1996
Trait
Breed ADGF ADGS LMF" vCs
[(g/day)/year] [(g/day)/year] [%l/year) [kg/year]

Genetic trend

Landrace 295 9.29 0.29 0.15

Large White 1.42 5.54 0.39 0.14

Environmental trend

Landrace 4.55 9.21 0.16 0.07

Large White 5.62 573 0.50 0.13

" for the time interval from 1994 to 1996
See Table II for explanation of symbols
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1. Genetic trend for average daily gain in field test
) (LW - Large White, LA — Landrace)

Average breeding value in g/day

1902 1983 1994
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T
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2. Genetic trend for average daily gain in station test
(LW - Large White, LA - Landrace)

-101
-151
20
[
-25

Average breeding value in g/day

T T T T
1991 1992 1993 1994

Birth year of animals

-30 T T
1988 1989 1980
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0.2

0.19
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=
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3. Genetic trend for weight of valuable cuts in the
carcass-half in station test (LW — Large White, LA -
Landrace)

-0.14

Average breeding value in kg

-0. T T T y
1991 1992 1993 1994
Birth year of animals

5 T T
1988 1989 1990

DISCUSSION

The stagnation in the genetic trend and to a certain
extent in the environmental trend till about 1992 may
be caused by numerous structural and organizational
changes in the pig breeding organizations and on the
pig farms following the political alterations in the for-
mer Czechoslovakia in 1989. During the first few years
after 1989 these changes had a negative influence on
the selection gain in pigs.
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1995 1996

The sharp rise in the genetic gain following the year
1992 may be explained by several reasons. Firstly, the
situation in pig breeding had been stabilized to a cer-
tain degree. Secondly, an increasing number of boars
was imported from 1992/1993 (see Tab. V). Thirdly,
starting from 1995 the method of breeding value esti-
mation was changed for boars with progeny test on
stations from selection index to BLUP sire model.

Boars were imported mainly from England, Den-
mark, Norway and Sweden. As the breeding population
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4. Environmental trend for average daily gain in
field test (LW — Large White, LA — Landrace)

Average year-season effect in g/day

& i
5

1993 1904 1995

Birth year of animals

1992

1996

5. Environmental trend for average daily gain in sta-
tion test (LW — Large White, LA — Landrace)

-101
-20
[

30

Average year-season effect in g/day

g

1992 1993 1994

Birth year of animals

-40 T r
1989 1990 1991

T
1995

1996

0.1

6. Environmental trend for weight of valuable cuts
in the carcass-half in station test (LW — Large White,

-0.31

0.4

Average year-season effect in kg

-0.57

=

LA - Landrace)

-0.6 T y
1989 1990 1991

Birth year of animals

of Large White is about three times as large as the
breeding population of Landrace, the proportion of im-
ported boars related to the number of animals was con-
siderably higher in Landrace than in Large White. This
might be one of the reasons that the genetic trend in
growth traits is higher in Landrace than in Large White.

A similar rise in the genetic trend from 1992/1993
was observed in Slovakia for the trait ADGF in the
breeds White Improved (a breed close to the Czech
Large White) and White Meaty; the genetic trend cal-
culated for the time interval from 1992 to 1995 was

CZECH J. ANIM. SCI., 43, 1998: 545-550

1982 1993 1994 1995

1996

1.7 g/day per year for the White Improved breed and
3.0 g/day per year for the White Meaty breed (Pe§-
kovidova, 1997). These values are similar to the
values presented in Tab. IV. Groeneveld et al.
(1996) calculated the genetic trend for the Hungarian
populations of Landrace and Large White. Analysing
the time interval from 1986 to 1993 they found values
of 1.6 and 2.4 g/day per year for ADGF and 7.9 and
3.4 g/day per year for ADGS for the Landrace and
Large White breeds, respectively. Hofer (1990) and
Hofer et al. (1992) analyzed populations of on-farm
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V. Numbers of imported boars

Year Landrace Large White
1991 4 16
1992 26 45
1993 48 48
1994 15 14
1995 58 76
1996 50 73

tested Yorkshire and Landrace pigs in Switzerland born
in the time period from 1976 to 1987. The genetic trend
was less than 1 g/day per year for ADGF. Further
values of genetic trend were published by Ferraz
and Johnson (1993) for Large White and Landrace
pigs in Nebraska (time period 1988-1991) and Du-
cos etal. (1995) for French Landrace and Large White
pigs (time period 1988-1993). The genetic trend was
5.9 g/day per year for the Nebraska population,
3.6 g/day per year for the French Landrace breed and
1 g/day per year for the French Large White popula-
tion. All these three values refer to average daily gain
in the test period.

A genetic trend of 0.20 % valuable cuts per year was
reported for French Landrace and Large White pigs
(Ducos et al., 1995). Similar values were published
for Hungarian Landrace (0.27% per year) and Large
White (0.12% per year) populations (Groeneveld
etal, 1996). Hofer (1990) and Hofer et al. (1992)
stated a genetic trend of 0.11% and 0.17% per year
(Landrace and Yorkshire, respectively) for premium
cuts in proportion to carcass weight estimated by ultra-
sonic measurements.

When comparing data from our study (Tab. IV) to
the literature, it can be stated that the genetic develop-
ment of the Czech Landrace and Large White popula-
tions from the year 1992 is favourable for the investi-
gated traits. Moreover, the environmental trend is
favourable as well. The positive environmental trend is
possibly caused by the improvement of the environ-
mental conditions by better management and nutrition.
It can be expected that the introduction of the multitrait
animal model in the Czech herdbook breeding will sta-
bilize and further improve these positive trends.
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DYNAMIKA VYBRANYCH BIOCHEMICKYCH
PARAMETROV V KRVNOM SERE OVIEC V CASE
SYNCHRONIZACNEHO OSETRENIA A V SLEDOVANYCH
DNOCH PO INSEMINACII

DYNAMICS OF SOME BIOCHEMICAL PARAMETERS IN THE BLOOD
SERUM OF SHEEP IN THE PERIOD OF SYNCHRONIZATION
TREATMENT AND ON THE DAYS OF OBSERVATION

AFTER INSEMINATION

I. Valocky, J. Posivak

University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: 10 ewes aged 3-5 years were included in the experiment. Their weight ranged from 40 to 50 kg. Feedstuffs
contained hay, straw, silage and turnip. Water and salt were given ad libitum. Mating lasted from 14 to 24 September 1995.
Blood was sampled from v. jugularis before synchronisation (day 0) and on days 4, 7, and 14 during the treatment with
Agelin vaginal tampons (20 mg chlorsuperlutin). After the tampon removal, ewes were applied PMSG (pregnant mare serum
gonadotropin) i.m. and during rutting season were inseminated. Sampling continued on insemination day and on days 7, 13,
17 and 34 after insemination. Concentrations of Na and K were determined from blood serum using the method of absorbent
spectrophotometry and the machine Atom Spek fy Rang-Higler. Concentrations of Ca, P, total lipids and cholesterol were
determined by help of BIO-Lachema tests (Lachema, Brno). No significant changes in concentrations of Na were observed
during the treatment with Agelin vaginal tampons (144.82 + 3.05-153.50 £4.72 mmol.I™"). A statistically significant decrease
was found on insemination day (P < 0.01) and continued to the end of the experiment (P < 0.001). Similarly, the values of
K did not change essentially during synchronisation and ranged from 5.34 + 0.41 to 5.92 £ 0.3 mmol.I". In the remaining
days their values tended to decrease and were statistically significant (P < 0.01) on insemination day and on the following
days after insemination 7, 13, 17, and 36 (P < 0.001). Mean values of Ca (2.63 + 0.21-2.91 £ 0.26 mmol.l’l) and P (1.71 £
0.17-1.95 + 0.30 mmol.I"!) were not statistically significant while the vaginal tampons were inserted. Concentrations of Ca
tended to decrease and were statistically significant (P < 0.05, P < 0.01, P < 0.001, P < 0.001) during observed days.
A significant decrease (P < 0.05) in concentrations of P was found since day 7 after insemination. Statistically significant
differences in cholesterol concentrations were not reported. Mean values ranged from 1.62 + 0.41 to 1.75 £ 0.34 mmol.I"",
Mean concentrations of total lipids significantly decreased on insemination day (P < 0.05) and were within reference range.
Their values ranged from 1.96 + 0.42 to 2.05 £ 0.46 g.l_l during the Agelin tampon treatment. Starting on day 7 after
insemination to the end of experiment their concentrations ranged from 1.69 £ 0.51 to 1.85 +0.47 g.l_l. Dynamics of observed
parameters indicates their importance when maintaining homeostasis in animals during observed period.

sheep; sodium; potassium; calcium; phosphorus; cholesterol; total lipids; heat synchronization; insemination

ABSTRAKT: V prici sme sa zamerali na sledovanie dynamiky koncentricie vybranych biochemickych ukazovatelov v &ase
synchronizécie ruje a v uréitych &asovych intervaloch po insemindcii u desiatich oviec plemena merino. Krv sme odoberali
z v. jugularis pred synchronizaénym oSetrenim (0. defi) a 7., 13., 17. a 36. defi po inseminacii. Koncentracie sodika v Case
pbsobenia tamponov sa pohybovali od 144,82 + 3,05 do 153,50 + 4,72 a draslika od 5,34 + 0,41 do 5,92 % 0,35 mmol.I™"
séra. Ich signifikantne preukazny pokles bol zisteny u obidvoch elektrolytov od inseminacie do konca sledovaného obdobia
po inseminacii (P < 0,01, P < 0,001). Hodnoty priemernych koncentracii vapnika v sledovanom obdobi sa pohybovali od
2,16 0,12 do 2,91 + 0,26 mmol.I"". Statistickii vyznamnost sme pozorovali v 7. (P < 0,05), 13. (P < 0,01), 17. a 36. dni
(P < 0,001). Pri hodnoteni fosforu sme rozpitie jeho hodnét (1,44 + 0,20 a% 1,95 + 0,30 mmol.I™") so Statisticky preukaznym
poklesom (P < 0,05) zistili od 7. diia do konca sledovaného obdobia po inseminécii. Koncentracie cholesterolu sa pohybovali
od 1,62 0,41 do 1,75 0,34 mmol.I"". Pogas celého sledovaného obdobia sme Statisticky vyznamné rozdiely nezaznamenali.
Pri hladinich celkovych lipidov sme zistili rozpitie ich hodnét od 1,62 + 0,33 do 2,05 + 0,46 g.l'l pri Statisticky preukaznom
zostupe v deii insemindcie.

ovca; sodik; draslik; vapnik; fosfor; cholesterol; celkové lipidy; synchronizécia ruje; insemindcia
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UVOD

Vyuzitie biotechnickych metéd pri stimulécii ruje
s naslednym pripustanim a graviditou je podmienené aj
optimalizaciou fyziologickych funkcii zvierat. Pre ofa-
kdvany efekt nastupu ruje, pripustania, nasledného
oplodnenia a intrauterinného vyvoja je doleZita i ho-
meostaza organizmu bahnic. Vyznamni dlohu pri
neurohumorilnej regulacii procesov rozmnoZovania
zvierat zohrava i aktivny transport niektorych mineral-
nych latok bunkovymi membranami (Bitman et al.,
1961). Dynamiku koncentricie sodika a draslika pri
synchronizicii ruje a pocas gravidity krdv sledoval
Schvarc (1965). Pozoroval signifikantné rozdiely
v koncentricidch sodika a najma draslika v gravidite.
Vztah ku koncentracidm sodika a draslika k ovariél-
nym horménom v &ase synchronizaéného oSetrenia
oviec plemena slovenské merino Studovali Krajnic¢a-
kova et al. (1994b). Minerélny profil v jednotlivych
fazach reprodukéného cyklu sledovali Krajnida-
kova etal. (1993a), priCom zaznamenali pokles sodi-
ka a draslika v prvych diioch gravidity. Pokles hladin
sodika s postupujicou graviditou oviec plemena rah-
mani uvadzaji Okab et al. (1992). Zmeny vzajomné-
ho pomeru vépnika a fosforu vo vztahu k plodnosti
krav pozorovali Garbacik a Balon (1978). Kon-
centracie uvedenych parametrov v priebehu roka
u oviec plemena Zirne merino zisfovali Jelinek et al.
(1985). Dynamické zmeny sérového vapnika a fosforu
u bahnic ofetrenych oxytocinom v mimosezénnom ob-
dobi uvadzaju Bekeova et al. (1996).

Pri transporte katiénov sodika a draslika zohravaju
- dolezitd dlohu i lipoproteiny ako zdroje primarneho
prekurzoru syntézy steroidov — cholesterolu (Knopp
et al.,, 1986; Grummer, Caroll, 1988). Vztah
cholesterolu a celkovych lipidov k hodnotdm progeste-
rénu v Case gravidity bahnic zaznamenali Krajni-
¢dakova etal. (1993b, 1994a, b). S poklesom koncen-
tracie cholesterolu dochddza k zniZovaniu obsahu
nizkodenzitnych proteinov, ako uvadzaji Brown et
al. (1981). Poznatky o koncentracidch cholesterolu
a celkovych lipidov u bahnic oSetrenych Dirigestranom
inj. Spofa a oxytocinom v mimosezénnom obdobi sle-
dovali Krajnic¢dakova et al. (1995a, b).

Vychéadzajic z hore uvedenych skutoCnosti, sledo-
vali sme v naSej praci dynamiku koncentracii sodika,
draslika, vapnika, fosforu, cholesterolu a celkovych li-
pidov v &ase synchronizaéného oSetrenia a v sledova-
nych diioch po inseminécii.

MATERIAL A METODY

Do experimentu sme zaradili desat oviec plemena
slovenské merino vo veku tri aZ pit rokov, ktorych
hmotnost sa pohybovala od 40 do 50 kg. Zvierata pocas
experimentu boli chované na hlbokej podstielke v pod-
mienkach uZitkového chovu. Kfmna divka pozostivala
zo silaze, sena, kimnej repy, slamy a jadra. Voda a sol
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boli podavané ad libitum. V pripi$tacom obdobi
(14. 9.-24. 9. 1995) sme u oviec synchronizovali ruju
intravagindlnou aplikédciou polyuretanovych tampénov
s obsahom 20 mg chlérsuperlutinu (Agelin-poSvové
tampény, Spofa). Po 14 diioch ich pdsobenia sme tam-
pony odstranili a ovce oSetrili i.m. aplikaciou 500 m.j.
PMSG (pregnant mare serum gonadotropin). Ovce pri-
chadzajice do ruje boli inseminované plemennym ba-
ranom. Reinseminécia u oviec v tomto experimente ne-
bola robena. VSetky zvieratd v tomto experimente
zabrezli po prvej insemindacii. Krv od oviec sme odobe-
rali z v. jugularis pred aplikiciou Agelin-poSvovych
tampénov (0. deil), 4. a 7. deii poCas ich pdsobenia
a v 14. dni pri vyberani tamp6nov a injikovani PMSG.
V odberoch sme pokracovali v deii inseminicie a dalej
7., 13., 17. a 34 defi po inseminécii.

V krvnom sére sme stanovili hladiny sodika a dras-
lika met6dou absorpénej spektrofotometrie na pristroji
Atomspek fy Rang-Higler. Na stanovenie koncentricii
draslika, fosforu, cholesterolu a celkovych lipidov sme
pouzili Bio-Lachema testy (Lachema, Brno). Statistic-
ki vyznamnost rozdielov koncentricii sledovanych pa-
rametrov v jednotlivych diioch v porovnani k 0. diiu
sme hodnotili Studentovym z-testom.

VYSLEDKY A DISKUSIA

Vysledky sledovanych biochemickych parametrov
uvadzame v tab. I, ich dynamika je znazornena na
obr. 1 az 3.

Koncentracie sodika (obr. 1) v ¢ase pdsobenia Age-
lin-poSvovych tampénov sa pohybovali od 144,82 +
3,05 do 153,50 + 4,72 mmol.I™)., Signifikantny pokles
(P < 0,05) jeho hladin sme zistili v deii inseminécie pri
priemernych hodnotach 139,55 + 4,80 mmol.I". Pokles
koncentricii v Gase pripistania uvadzaji aj Jelinek
et al. (1985). V zhode s naSimi zisteniami su i vysled-
ky autorov Krajnic¢akova et al. (1993a). Po inse-
mindcii sa jeho koncentricie pohybovali v rozpiti od
130,50 + 1,79 do 137,01 + 5,02 mmol.I™!, so 3tatisticky
preukaznym poklesom (P < 0,001) do konca sledova-
ného obdobia. Nami zistené koncentracie sodika v sle-
dovanych diioch po inseminécii méZu suvisiet so zvy-
Senym prestupom minerdlnych latok do uterinného
prostredia.

Hladiny priemernych koncentrécii draslika (tab. I,
obr. 2) sa pocas insercie Agelin-po§vovych tampénov
Statisticky vyznamne nemenili a pohybovali sa na hod-
notéch od 5,34 + 0,41 do 5,92 + 0,35 mmol.I"". Statis-
ticky preukazny pokles hladin draslika v defi insemina-
cie pokracoval do konca sledovaného obdobia (od
4,62 £ 0,53 do 3,89 + 0,20 mmol.l‘l). Dynamika kon-
centrdcii draslika sa pribliZuje idajom u oviec pocas
roka, ktoré uvadzaji Jelinek et al. (1985). Predpo-
kladdme, Ze nami zistené koncentracie draslika v sle-
dovanych diioch po inseminacii mdZu suvisiet s pocia-
toénym Stddiom gravidity.
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Koncentracie vapnika (tab. I, obr. 2) mali nesignifi-
kantne zostupni tendenciu v &ase pdsobenia Agelin-
-posvovych tampénov a pohybovali sa v rozpiti od
2,63 £ 0,21 do 2,91 + 0,26 mmol.I". Pokles jeho hladin
pokracoval do konca sledovaného obdobia, t.j. do 36.
diia po inseminécii, resp. gravidity, pri tatistickej vy-
znamnosti (P < 0,01, P < 0,001). Nami zisteny zostup
koncentracii vapnika hlavne v uvedenych diioch po in-
semindcii mdZe sivisietf so zvySenou permeabilitou do
uterinného prostredia, kde je nepostradatelnou sicastou
pre celularnu diferencidciu zygoty, priebeh inicidlneho
vyvoja embrya (Krajniédkova et al, 1994b), ako
aj nasledného fetouterinného spojenia za gravidity a fy-
ziologického priebehu pérodu (Beny3ek, Kud-
14¢, 1971; Kudlag, 1988; Dolezel, 1989).
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Pri koncentréiciich fosforu (tab. I, obr. 2) sme zistili
signifikantny pokles od 7. do 36. diia po inseminacii,
pri¢om ich rozpitie bolo v uvedenych diioch od 1,44 +
0,20 do 1,55 + 0,06 mmol.I"'. Nage vysledky si porov-
natelné s hodnotami, ktoré uvadzaji Jelinek et al.
(1985) po pripusteni bahnic.

Priemerné koncentrécie cholesterolu (tab. I, obr. 3)
sa v Case synchronizaéného oSetrenia pohybovali na
hodnotich od 1,62 + 0,41 do 1,75 + 0,34 mmol.I"!
a v sledovanych ditoch po inseminécii v rozpiti od
1,63 £ 0,36 do 1,75 + 0,29 mmol.I"\. Statisticky vy-
znamné rozdiely sme pocas celého sledovaného obdo-
bia nezaznamenali. Podobné zistenia v dynamike cho-
lesterolu uvadzaji Krajnic¢akova etal. (1995a, b)
po oSetreni oviec folikotropinom a Talavera et al.
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I. Priemerné koncentricie vybranych biochemickych ukazovatelov
parameters in the blood serum of sheep

hasaal

v krvnom sére oviec — Average ations of some bi

Dni odberu! Na K Ca P Cholesterol* | Celkové lipidy®
(mmol/1) (mmol/1) (mmol/l) (mmol/1) (mmol/l) g/
0. (synchronizicia?) | 149,50+ 4,65 | 570 0,52 2,91+ 0,26 1,95 £ 0,30 1,67 £ 0,35 2,05 + 0,46
4. 149,58 + 6,22 | 5,82 % 0,65 2,82 0,33 1,86 £ 0,16 1,75 + 0,34 1,73 + 0,37
7. 153,50 £4,72 | 592+035 2,88 + 0,25 1,80 £ 0,18 173 £ 0,33 1,84 + 0,23
14. 144,88 3,05 | 534+ 041 2,79 £ 0,27 1,80 + 0,30 1,62 + 0,41 1,96 + 0,42
1. (insemindcia®) 139,55+ 4,80" | 4,62+053" | 2,63+0.2l 1,71 £0,17 1,72 £ 0,34 1,62+ 033"
7. 137,01 £5,02""" | 445+ 045" | 241022 1,55 £ 0,06 1,63 + 0,42 1,72 £ 0,26
13. 133,89 £2,89"""| 425+025""" | 239+0,07" 1,55 + 0,24 1,63 + 0,36 1,69 + 0,51
17 132,11 248" | 400+031"" | 2,16%0,12"° 1,47 +0,22" 1,73 £ 0,38 1,76 + 0,34
36. 130,50 + 1,79""" | 3,89+ 0,20""" | 2.23+0,10"" 1,44 £ 0,20" 1,75 £ 0,29 1,85 £ 0,47

Statistickd vyznamnost v sledovanych di:noch porovndvand k0. diﬁu (defi synchronizécie) — Statistical significance on the days of observation

related to day O (synchronization day): P < 0,05;

T SO T A 1

sy zation 4chol

Idnys of

(1985) pocas estralneho cyklu bahnic. Ako zistili Be-
keova etal. (1991), vzostupna tendencia hladin cho-
lesterolu od 13. do 36. diia po inseminécii, resp. gravi-
dity u nami sledovanych bahnic méZe byt okrem iného
i vysledkom modula¢ného pdsobenia koncentrécii tyro-
xinu.

Koncentracie celkovych lipidov (tab. I, obr. 3) sa
pohybovali od 1,62 + 0,33 do 2,05 + 0,46 gl! pri
Statisticky vyznamnom poklese v deii inseminécie (P <
0,05). Dynamiku celkovych lipidov podobného charak-
teru pozorovali Kim a Kalkhoff (1975) u krys
a Fahraeus et al. (1988) u Zien oSetrenych estradi-
olom. Nami pozorovanid dynamika celkovych lipidov
v sledovanom obdobi mdZe sivisief s metabolickymi
a hormonélnymi faktormi a zostupom lipopriteinovej
aktivity, ako uddvaji Steingrimsdottir et al,
1980).

Z hodnotenia dynamiky nami sledovanych bioche-
mickych parametrov usudzujeme, Ze synchronizatné
oSetrenie nemalo vplyv na hodnotené ukazovatele. Vy-
sledky dosiahnuté v hodnotenych diioch po inseminé-
cii, resp. gravidity poukazuju na ich vyznam pri zloZi-
tych homeostatickych a neurohumoréilnych zmenéch
hodnotenych zvierat.
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VPLYV JEDNOSTRANNEHO A STRIEDAVEHO
SELEKCNEHO TLAKU INSEKTICIDOV NA VYVOJ
REZISTENCIE U MUCHY DOMACE]

(MUSCA DOMESTICA L.) V ZIVOCISNEJ VYROBE"

THE INFLUENCE OF MONOFACTORIAL AND ROTATIONAL
SELECTION PRESSURE OF INSECTICIDES ON THE DEVELOPMENT
OF RESISTANCE IN THE HOUSEFLY (MUSCA DOMESTICA L.)

IN ANIMAL PRODUCTION

A. KociSova, .. Para
University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: The development of resistance in the housefly (Musca domestica L.) to azamethiphos, dimethoate, pirimiphos-
-methyl, bendiocarb, permethrin, cypermethrin and deltamethrin was investigated on pig and sheep farms and in calf units
over a S-year period. The LCsy and LCys values were determined in pg.cm™2 from 35 examinations for each of the active
ingredients. On the basis of LC ratios for field populations and a sensitive strain SRS/WHO we calculated the factors of
resistance (FR). The resistance was evaluated in three categories — low (FR < 5), moderate (FR = 5-20) and high (FR > 40).
Moderate resistance to azamethiphos and dimethoate was detected in 60% and 57% of all examinations, resp. In the case of
pirimiphos-methyl, we detected that 49% of the examinations were in the low resistance category and 40% in the moderate
one. High resistance to bendiocarb was observed in 80% of the samples examined while the same level of resistance to
deltamethrin and cypermethrin was detected in 66% of samples. The resistance to permethrin ranged from low (29%) to
moderate (49%). The magnitude of the factor of resistance can be affected by a large number of factors, e.g. the dose,
exposure, frequency of spraying under field conditions, season and time of collection of the wild population, and others.
Because of the variability of FR in the field populations observed, the monofactorial and rotational selective pressure of
piprimiphos-methyl, azamethiphos and permethrin was investigated. The monofactorial selection pressure of pirimiphos-
-methyl led to the development of high resistance within 10 weeks while the pressure of 4 applications of azamethiphos
resulted in an increase in resistance from a low (FR = 2) to a high (FR = 82) level already after one season (from May to
September). It was confirmed that once the resistance genes were selected, they persisted in the field populations of flies over
very long periods of time, which limits the repeated use of insecticides even in those cases in which the population of flies
appears fully susceptible. The rotational application of azamethiphos and permethrin having sufficient insecticidal effect
retained the resistance at low to moderate levels over a 4-year period. The present results indicate that the selection pressure
of only one insecticide, exerted under field conditions, can result in the development of resistance within only one season
and such resistance is very stable. Although the alternation of insecticides cannot prevent the development of resistance, it
can extend several times the period of their successful application on farms.

housefly; resistance; monofactorial and rotational selection pressure; insecticides; azamethiphos; dimethoate; pirimiphos-
-methyl; bendiocarb; permethrin; cypermethrin; deltamethrin

ABSTRAKT: Pocas piatich rokov bol sledovany vyvoj rezistencie muchy domicej (Musca domestica L.) na azamethiphos,
dimethoate, pirimiphos-methyl, bendiocarb, permethrin, cypermethrin a deltamethrin na farméch s chovom o$ipanych, oviec
a teliat. Z 35 vy3etreni u kaZdej G¢innej latky boli metédou tarzilneho kontaktu stanovené hodnoty LCsy a LCqs v ug.cm‘z.
Z pomeru hodnét LC divokych populdcii a citlivého kmefia SRS/WHO bol vypocitany faktor rezistencie (FR). Rezistencia
bola hodnoten4 v troch kategéridch — nizka (FR < 5), mierna (FR = 5-20) a vysokéd (FR > 40). Miernu rezistenciu potvrdilo
60 % vy3etreni na azamethiphos a 57 % na dimethoate. U pirimiphos-methylu bolo 49 % vySetreni v kategérii nizkej a 40 %
v kateg6rii miernej rezistencie. Vysoka rezistencia bola zistend u 80 % sledovanych vzoriek mich na bendiocarb a 66 % na
deltamethrin a cypermethrin. Rezistencia na permethrin bola nizka (29 %) aZ mierna (49 %). Velkost faktora rezistencie viak
moZe by( ovplyvnend mnohymi faktormi, napr. davkovanim, expoziciou a frekvenciou postrekov v prevadzkovych podmien-

* Préica vznikla za finan¢nej podpory Grantovej agentiry pre vedu (projekt & 95/5195/575).
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kach, &asové obdobie odchytu divokej populicie a pod. Z dévodov variability FR u sledovanych divokych populicii sme na
farméch sledovali pdsobenie jednostranného a striedavého selek&ného tlaku pirimiphos-methylu, azamethiphosu a permethri-
nu. Pri jednostrannom pdsobeni pirimiphos-methylu sa vysoka rezistencia vyvinula po 10 tyZdiioch, pri pésobeni azamethi-
phosu po $tvorndsobnom o3etreni vzrastla rezistencia z nizkej (FR = 2) na vysokd (FR = 82) uZ po jednej sezone. Potvrdilo
sa, Ze uZ raz vyselektované gény rezistencie maji u divokych popul4cii mich veImi dlhd perzistenciu, o obmedzuje opitovné
pouZitie insekticidu i vtedy, ked sa populacia mich zdanlivo javi plne citlivou. Pri striedavej aplikacii azamethiphosu a per-
methrinu s dostato&nou insekticidnou d¢innosfou sa rezistencia pofas Styroch rokov udrZala na nizkej aZ miernej Grovni.
Z prezentovanych vysledkov vyplyva, Ze posobenim jednostranného selekéného tlaku sa v praktickych podmienkach moZe
vysoka rezistencia vyvinit uZ potas jednej sezény, pri¢om si zachovava vysokd stabilitu. Pri striedavej aplikacii insekticidov
sice vyvoju rezistencie nezabranime, ale dobu ich uspe$ného vyuZivania na farmich méZeme niekolkonasobne predIZit.

mucha domdca; rezistencia; jednostranny a striedavy selek&ny tlak; insekticidy; azamethiphos; dimethoate; pirimiphos-methyl;

bendiocarb; permethrin; cypermethrin; deltamethrin

UVOD

Jednou z hlavnych iloh veterinirnej asanacie je
ochrana hospodérskych zvierat pred zdraviu §kodlivym
a obtiaZznym hmyzom. Muchy sa svojim spdsobom Zi-
vota podielaji na Sireni ndkaz, vritane zoon6z. Prenos
pdvodcov (baktérie, virusy, mikromycéty, vajicka hel-
mintov) sa uskutoCfiuje povrchom tela, regurgiticiou
a trusom po pasaZi cez zaZivaci trakt. K infekcii doché-
dza kontaminéaciou koZe, sliznic a ran hostitela, ale tieZ
krmiv a aktudlnych povrchov prostredia. Popri epizoo-
tologickom vyzname (OndraSovic etal., 1997) za-
pri¢ifiuji i znatné ekonomické straty obfaZovanim
zvierat. V oSiparfiach to méZu byt straty v produkcii
misa v rozsahu od 5 do 10 % (Rae, 1980). V chove
dojnic maji synbovilné muchy negativny vplyv na mlie¢-
nu uZitkovost, pri¢om pri vysokom zamoreni prostredia
klesa produkcia mlieka o 10 aZ 40 % a mlie¢neho tuku
047 % (Kunast, 1981; Mu$ka, Steiner,
1988).

Prevladajicou a dosial v praxi najrozsirenejSou for-
mou ni¢enia synantropnych miich je chemické oSetre-
nie povrchov prostredia kontaktnymi insekticidmi.
Opakované dlhodobé pouZivanie insekticidnych pri-
pravkov vSak nevyhnutne vedie ku vzniku rezistencie
miuich, zvlast ked st vystavené permanentnému icinku
uzkeho okruhu latok. V praxi ¢asto uplatiiované nad-
merné koncentricie insekticidov rie§ia situdciu iba pre-
chodne a nasledne urychluji vyvoj rezistencie. Rezis-
tencia hmyzu, a mich zvlast, je jednym z limitujicich
faktorov pouZitia insekticidov v praxi a motivom hla-
dania vhodnych prostriedkov, technolégii a pracovnych
postupov pri ich aplikacii v Zivogisnej vyrobe. Je celo-
svetovym problémom tak pre oblast vyvoja a vyroby
insekticidov, ako aj pre prakticku dezinsekciu.

Vyvoj rezistencie muchy domdcej na insekticidy za-
visi od mnohych ekologickych faktorov, ktoré sa lifia
u druhov, populacii aj lokalit. Vy&erpavajice $tidium
rezistencie je preto velmi naro¢nou tlohou, ktord vyZa-
duje vela §pecializovanych technik a metéd biologické-
ho vyskumu.

Cielom na$ej prace bolo zistit stav rezistencie mich
na vybrané insekticidy v prevadzkovych podmienkach
Zivodi¥nej vyroby pri aktuélnej aplikdcii insekticidov
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a sledovat posobenie selekéného tlaku insekticidov pri
opakovanej aplikécii jedného a rotacii rdznych priprav-
kov na vyvoj rezistencie.

MATERIAL A METODA
Testované populédcie miich

Divoké populdcie boli odchytdvané na 7 farmach
Zivotisnej vyroby v okoli Kogic. Jednotlivé idaje o sle-
dovanych musich populéacidch uvadzame v tab. I. V in-
sektariu boli muchy namnoZené v 3pecidlnych kliet-
kach o rozmeroch 20 x 20 x 30 cm. Odchov prebiehal
pri teplote 24-27 °C a relativnej vlhkosti vzduchu
45-60 %. Dospelé muchy boli kimené glukézou a vo-
dou. Vsetky testy boli robené na samiciach F;—F; labo-
ratérnych generacii mich vo veku 4 aZ 7 dni. Na po-
rovnanie bol pouZity citlivy kmeii SRS/WHO -
Standard Reference Strain/World Health Organization,
chovany za rovnakych laboratérnych podmienok ako
divoké populécie.

Faktor rezistencie a hodnotenie rezistencie

Faktor rezistencie (FR) udéava, kolkokrat je divoka
populdcia hmyzu odolnejsia na testovany insekticid neZ
citlivy kmefi hmyzu toho istého druhu. Bol vypocitava-
ny z pomeru priemernych hodnét (triplet) LC5, a LCqs
testovanej divokej populécie a rovnakych hodnét citli-
vého kmefia SRS/WHO a zaokrihleny na celé Cisla.
Rezistencia bola hodnotena na zédklade velkosti FR pre
LCsq v troch kategéridch: nizka (FR < 5), mierna (FR =
5-20) a vysoké (FR > 20).

Hodnoty FR pre LCys naznaCuji tvar dmrtnostnej
krivky, z ktorého méZeme usudit, ¢i testovana vzorka
populécie je homogénna alebo heterogénna (Roth et
al., 1962), a predpokladat, ako sa rezistencia bude dalej
vyvijat.

Na urenie hodnét LCsy a LCys bola pouZitd metéda
tarzalneho kontaktu (Rupe§ et al., 1975). Krazky filtrac-
ného papiera (Filtrak 388) o priemere 9 cm (63,5 cmz)
boli impregnované rozkvapkanim 0,6 ml (cca 60 kva-
piek) vodnej emulzie alebo suspenzie insekticidnych
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Prehlad o odchytenych a testovanych muSich populdcidch — A survey of collected and tested housefly populations

o [ ovae | S|t el
| ovéiarei® | A, C 1 10.7. 14.7." &7 18. 6. 14.7.
KP oipareii* | A, P-M, D, P 3 12. 6. 1.6 7.6. 11. 6. 9.7.
o) oSiparei A, Di,C, P 3 21.6." 30.6. 20. 6. 18.6." 9.7.
M oSipareit A, D 1 10. 6. 14. 6. 23.6." 11.6. 77
NL oSipareii A, P-M 3 27.7. 21.7." 23.7. 15. 6. 1.7
Sel oSipareit A D,P 1 10. 6. 14. 5. 21. 6. 15. 6. 14.7.
s telatnik’ Di, P-M 1 97, 3:° 18. 7. 26. 6. 4.6. 11.7.
A - ALFACRON 50 WP (ti¢. 1. azamethiphos — active ingredi hiphos)

Di - Bi 58 EC (uc. l. dimethoate — a. i. di;ne!hoalc)

P-M — ACTELLIC 25 EC (u¢. l. pirimiphos-methyl — a. i. pirimiphos-methyl)

C - KORDON 10 WP (uc. I. cypermethrin — a. i. cypermethrin)

D - K-OTHRINE 25 Flow (ui¢. I. del hrin - a. i. hrin)
P - COOPEX 25 WP (ii¢. 1. permethrin - a. i. permethrin)

S odchyt mich po postreku — housefly collection after spraying

del

'farm, zfacility. lsheep barn, "pigsty. Scalf-house, “npplied insecticide,

pripravkov. Filtracné papiere boli suSené po dobu
24 hodin tak, aby nedochéadzalo k stratam insekticidov.
Jednotlivé koncentracie boli zvolené tak, aby spésobo-
vali mortalitu v rozmedzi od 0 do 100 %. Na impreg-
néciu boli pouZité insekticidy, davky ktorych st vyjadre-
né koncentraciou G&innej latky v mg na plochu 63,5 cm?
filtraéného papiera: ALFACRON 50 WP (azamethi-
phos: 7,5-0,0073) Bi-58 (dimethoate: 6,7-0,0065);
ACTELLIC 25 EC (pirimiphos-methyl: 6,0-0,0117);
FICAM W (bendiocarb: 1,44-0,0014); KORDON
10 WP (cypermethrin: 0,6-0,0006); K-OTHRINE
25 Flow (deltamethrin: 0,03-0,0001); COOPEX 25 PW
(permethrin: 0,38-0,0004). Vzdy bolo pripravenych
minimélne Sest réznych koncentricii u¢innych latok.
Kazdej bolo vystavenych 15 samic testovanej popula-
cie miich pocas 24 hodin, pri¢om muchém bol po celd
dobu zabezpedéeny pristup k vode. Po 24 hodinéich bola
od¢itana mortalita. Sticasne s pokusom bola robend
kontrola, v ktorej boli muchy vystavené filtratnému
papieru impregnovanému pitnou vodou. V pripade, Ze
sa mortalita v kontrole pohybovala medzi 5 aZ 20 %,
bola urobena oprava experimentilnych hodnét vzor-
com podla autora Abbott (1925). Kone&né hodnoty
LC sa vypocitavali probitovou metddou (Roth et al,,
1962).

Prakticka aplikicia insekticidov - sledovanie
selekéného tlaku

Pre prakticki aplikdciu boli vybraté tri mastalné ob-
jekty. Farma NL I — mastal pre prasnice pripuistané
a gravidné so skupinovym bezpodstielkovym ustajne-
nim; oSetrovana plocha povrchov 420 m?. Farma NL II —
poérodnica prasnic s ustajnenim v kotercoch s podstiel-
kou; oSetrovana plocha povrchov 780 m?. Farma Sel —
odchoviia odstavéiat s ustajnenim v dvojpodlaZnych
klietkach; oSetrovand plocha povrchov 1 200 m?. Na
postrek povrchov prostredia boli pripravky riedené vo-
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average number of sprayings per season, ¥date of housefly collection

dou na koncentricie doporu¢ované vyrobcom. Pripra-
vené suspenzie a emulzia boli aplikované v rovnakej
davke, t.j. 50 ml na kaZdy oSetreny m? plochy.

PouZité insekticidy:

ALFACRON 50 WP (i&. 1. azamethiphos, 500 g.kg™"),
koncentracia 2,5 %

ALFACRON 10 Plus (ic. 1. azamethiphos, 100 g.kg‘l),
koncentricia 2,5 %

ACTELLIC 25 EC (ic. . pirimiphos-methyl, 250 g.l"),
koncentricia 8 %

COOPEX 25 WP (uc. 1. permethrin, 250 g.kg"'), kon-
centrécia 0,25 %.

Postreky boli robené tlakovym postrekovaom MA-
RUYAMA MS 055 S so zisobnou nadrZzou o objeme
23 litrov. Maximélny vykon &erpadla bol 2,5 Mpa, trys-
ka bola nastavend na dva stupne regulovatelnosti pre
velkost Castic 250 pm a 400 pm.

VYSLEDKY A DISKUSIA

Azamethiphos je hodnoteny ako insekticid s dobrou
uc¢innostou proti dospelym muchéam, ktory sa v Eurépe
pouZiva vo forme rezidudlnych postrekov prostredia,
resp. naterov od zafiatku 80. rokov, Pofas obdobia nas-
ho sledovania sa rezistencia na tito latku udrZiavala na
miernej udrovni az u 80 % vySetrenych vzoriek
(tab. IIT). ZnacCné rozpitie hodndt FR poukazuje na vel-
ké rozdiely v u€inkoch azamethiphosu v jednotlivych
populécidch, Co uzko sivisi s rozdielnou frekvenciou
jeho pouZivania. Pri stanovovani stupiia rezistencie je
potrebné brat do tivahy nielen &asové obdobie a klima-
tické podmienky v dobe odchytu miich, ale i to, & pred
odchytom bola uZ vykonané asanécia. Pripravky na bé-
ze dimethoatu boli v Zivo&i¥nej vyrobe proti muchim
intenzivne pouZivané v 70. rokoch, potom v désledku
narastu rezistencie sa jeho apliké4cia obmedzila. V Slo-
venskej republike si t.&. povolené iba dva pripravky na
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1. Hodnoty faktorov rezistencie (LCsy/LCys) u vybranych insekticidov

- Factors of resistance (LCsy/LCys) in some insecticides

P Rok? Insekticid®
A Di P-M B P c D
1993 33 6/30 2/1 742 2230 12/88 67/501
1994 35/142 4/15 24 911 s/4 771204 29/56
I 1995 97 7136 477 11/14 n 31/50 37136
1996 s/14 14/47 10/9 98/144 15132 23/23 22/54
1997 719 12 U3 4719 6/13 33/39 34/35
1993 19/33 23/45 4/4 412/>1 000 16130 130/142 99/176
1994 1013 17156 21 26/46 414 387/421 67/112
KP 1995 6/18 8/127 6/6 21/41 40/69 138/166 91/107
1996 6/24 62175 119 114/108 29/26 23/80 88/115
1997 719 18/525 22 23/30 19/82 23/85 21/23
1993 3135 80/170 - 14/16 390/397 16/26 45/93 29/33
1994 11712 59/58 6/7 40/52 23 613/>1 000 | 38/116
o 1995 16/17 27135 sIs 43/52 60/292 771183 89/94
1996 5/17 22/27 43/55 195/307 189/224 52/91 149/148
1997 6/24 14/37 14/14 111/129 2022 28731 29731
1993 33 9/18 22 1116 21/37 111/144 87/164
1994 12/12 10/21 24 18/19 212 616/>1 000 | 25/61
M 1995 28/29 738 33 914 7125 15/23 3535
1996 5/16 25127 42179 54/150 911 18/16 83/84
1997 13/52 82/386 5/6 101/115 11/10 13/18 19/21
1993 /12 35/46 3 460/972 117 9/13 566/587
1994 25/25 23/134 12/58 28/38 1 143/446 45/84
NL 1995 79/580 13/76 n 22126 28/46 45/332 42/58
1996 47/69 19/19 912 99/106 17/42 28 13/13
1997 41/41 271313 s/s 22/20 33 22 13
1993 16/167 15/104 i 129/165 n 5/5 2/22
1994 1/4 6/285 1/1 37/69 22 299/557 9/10
Sel 1995 14/84 5125 1 27/37 14/16 77181 152/51 000
1996 38 12/16 23/25 28/30 8/9 5/82 27126
1997 317 6/24 216 216/>1 000 413 15/162 11/28
1993 10/11 42/192 s/5 281/342 4n4 13131 33
1994 4175 19/41 S8 43/125 22 898/>1 000 | 40/174
S 1995 57 1227 11 14/19 3121 91/132 32/35
1996 3/5 79192 4239 37/>1 000 26123 36/56 168/244
1997 1436 1438 13/13 46/68 913 7 23/57

Pro tab. II a III - For Tabs. II and III:

hiohos)

A - ALFACRON 50 WP (ac. 1. hiphos - active ingredi
Di - Bi 58 EC (ic. 1. dimeth - a. i. dimethoate)

P-M - ACTELLIC 25 EC (G&. 1. pirimiphos-methyl - a. i. pirimiphos-methyl)

B - FICAM W (i¢. 1. bendiocarb - a. i. bendiocarb)

C - KORDON 10 WP (€. 1. cypermethrin — a. i. cypermethrin

D - K-OTHRINE 25 Flow (€. 1. del hrin — a. i. del hrin)
P — COOPEX 25 WP (ui¢. 1. permethrin — a. i. permethrin)

'farm, 2y(:m-, Yinsecticide

baze dimethoatu (Bi-58 EC nové a Danadim 40 EC)
pre pouZitie v ochrane rastlin proti voskam. Z tab. II
a IIT vyplyva, Ze pri testovani dimethoatu boli s vynim-
kou populicie J hodnoty rezistencie mierne v 54 %
a vysoké v 37 % pripadov. Vysledky poukazuji na vy-
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soku stabilitu genetického pozadia rezistencie, na ¢o
upozoriiuji Rupe§ et. al. (1988), nemozZno viak vy-
lagit ani vplyv nezodpovednej aplikicie insekticidov
pre ochranu rastlin v Zivoci$nej vyrobe. Na pirimiphos-
methyl bola rezistencia aZ na malé vynimky vzéicne
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I11. Percento jednotlivych stupiiov rezistencie u vySetrovanych populécii potas rokov 1993-1997 — Percentage levels of resistance in the

populations studied in 1993-1997

Stupeii R' A Di P-M B P C D
Nizky? 20 6 49 0 28 6 9
Mierny? 60 57 40 20 49 28 11
Vysoky* 20 37 11 80 23 66 80
Podet vy3etreni® 35 35 35 35 35 35 35

IR level, 2low, *moderate, ”high. Snumber of examinations

vyrovnana — v 49 % pripadov bola nizka a v 40 % mier-
na. Udaje o vyske rezistencie miich na tito latku st vo
svete po roku 1990 velmi skromné. V naSich predcha-
dzajicich sledovaniach (KociSova etal., 1994) sme
zistili v roku 1991 aZ 69 % populécii s vysokou rezis-
tenciou. Do konca roku 1993 klesla rezistencia u 90 %
populécii na nizke hladiny, ¢o dzko suvisi s obmedze-
nym pouZivanim tejto latky v ZivocCiSnej vyrobe.

Karbamaty su svojim biologickym a¢inkom, t.j. in-
hibiciou enzymu acetylcholinesterdzy, pribuzné orga-
nofosforovym insekticidom. Podobnost toxického
ucinku karbamdtov a organofosfatov vedie k predpo-
kladu vyvinutia skriZenej rezistencie medzi tymito lat-
kami, nakolko u 80 % pripadov bola rezistencia na
bendiocarb vysoka. Podla naSich zisteni nebola vSak
tato latka v nami sledovanych populaciach v Zivocisnej
vyrobe pouZitd. Vznik takejto vysokej rezistencie v sle-
dovanom regione pravdepodobne nesivisi len so skri-
Zenou rezistenciou na organofosfaty, ale aj s rezisten-
ciou na chlérované uhlovodiky (Jespersen, 1992),
ktoré boli v minulosti na vychodnom Slovensku hojne
pouzivané (Vostal etal., 1963).

120

Pri sledovani rezistencie na pyrethroidy sa hodnoty
FR pohybovali od najniZsich aZ po hodnoty nad 1 000.
U permethrinu bola rezistencia v 49 % pripadov mier-
na, v 28 % nizka a v 23 % pripadov vysoka. U cyper-
methrinu a deltamethrinu bolo viac nez 50 % pripadov
vysoko rezistentnych (tab. II a III). Tato skuto¢nost su-
visi jednak s frekvenciou pouZivania pyrethroidov, naj-
mi u populécii KP a O, a jednak s vysokou stabilitou
rezistencie, ktora sa udrZiava na rovnakej drovni aZ do
30. az 40. generécie po skonéeni selekéného tlaku tych-
to insekticidov (KociSova, 1996). Pri priemerne
10 aZ 12 generacidch mich za sezénu v naSom klima-
tickom pasme to znamend, Ze hodnoty vysokej rezis-
tencie na pyrethroidy méZeme v praktickych podmien-
kach zaznamenat po troch a viac rokoch po skonceni
ich selek&ného tlaku na populéciu.

Vysledky posobenia jednostranného a striedavého
selekéného tlaku azamethiphosu, pirimiphos-methylu
a permethrinu uvddzame na obr. 1 aZ 4. Pre sledovanie
vyvoja rezistencie mich na pirimiphos-methyl bola vy-
brana farma NL I. V roku 1991 bola priemerna hodnota
FR 93, v nasledujicich dvoch rokoch boli zazname-

100
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I. Vyvoj rezistencie mich na pirimiphos-methyl po jednostrannom insekticidnom oSetrovani na farme NL I — Housefly resistance to
pirimiphos-methyl after monofactorial insecticide applications on NL I farm

Faktor rezistencie = Factor of resistance

Aplikicia pripravku ACTELLIC 25 EC = ACTELLIC 25 EC applications
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2. Vyvoj rezi ie mich na hiph jednostrannom insekticidi oSetrovani na farme NL II — Housefly resistance to azamethiphos

phos po J
after monofactorial insecticide applications on NL II farm

Faktor rezistencie = Factor of resistance

Aplikicia pripravku ALFACRON 50 WP = ALFACRON 50 WP applications
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3. Vyvojr ie mich na hiphos pri rotécii pripravkov ALFACRON 10 Plus a COOPEX 25 WP na farme Sel — Housefly resistance

to azamethiphos after rotational applications of ALFACRON 10 Plus and COOPEX 25 WP on Sel farm

Faktor rezistencie = Factor of resistance

nané nizke hodnoty (obr. 1). Na zéklade tychto vysled-
kov sa dalo predpokladat, Ze pouZitie pripravku Actel-
lic 25 EC bude uspe$né. Po dvojnédsobnej aplikécii
stipli v8ak hodnoty rezistencie na vysoké a po 10 tyzd-
fioch od prvej aplikicie nebol pripravok v praxi G¢inny.
V dalfom obdobi sa Actellic 25 EC uZ nepouZival
a k tomu umerne klesli i hodnoty FR na 5 aZ 7. Z uve-
denych vysledkov vyplyva, Ze uZ raz vyselektované gé-
ny rezistencie maji u divokych populacii mich velmi

562

dlhi perzistenciu. Pri opidtovnom zaradeni pirimiphos-
-methylu do insekticidneho programu boja s muchami
dosiahol FR v priebehu 10 tyZdiiov hodnoty vy3Sie ako
100, v nasledujicich sezénach klesli jeho hodnoty na
uroveii miernej rezistencie. Velmi prudky narast s na-
slednym rychlym poklesom rezistencie v zévislosti od
selekéného tlaku je pre pirimiphos-methyl typicky.
V laboratérnych podmienkach sme uZ od Siestej gene-
ricie po skonfenom pdsobeni insekticidu zaznamenali
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Faktor rezistencie
3
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4 Ei 4 2le

likacia
ALFACRON 10 Plus
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4. Vyvoj rezistencie mich na permethrin pri rotécii pripravkov ALFACRON 10 Plus a COOPEX 25 WP na farme Sel — Housefly resistance
to permethrin after rotational applications of ALFACRON 10 Plus and COOPEX 25 WP on Sel farm

Faktor rezistencie = Factor of resistance

hodnoty LCs, na trovni citlivého kmeiia (Koc¢iSo-
va, 1996). Frekvencia $pecifickych alel génov rezis-
tencie sa po odstraneni selek&ného insekticidneho tlaku
zniZuje, ¢o sa fenotypovo prejavi zniZenim hodnét re-
zistencie (obr. 1). Perzistencia zmeneného genetického
pozadia v gen6me muchy v3ak spdsobuje, Ze populacia
nadobudne vysoki rezistenciu ihned po tom, o je ta-
kéto litka znova pouZitd (Metcalf, 1989 i nami pre-
zentované pokusy). Tento fakt vyrazne obmedzuje
uspech pri dlhotrvajicom opadtovnom pouZivani insek-
ticidu, aj ked sa populdcia mich zdanlivo javi plne
citlivou.

Vyvoj rezistencie mich na azamethiphos znazoriiuje
obr. 2. Opakovanym §tvorndsobnym oSetrenim priesto-
ru pdrodnice prasnic vzréstla rezistencia z nizkej (FR =
2) na vysokid (FR = 82, resp. 79). V nasledujicich ro-
koch po skon&eni selek&ného tlaku zostala na vysokej
drovni, ¢o potvrdzuje jej vysoku stabilitu.

Pri sledovani pbsobenia striedavej aplikicie azame-
thiphosu a permethrinu sme vychadzali z predpokladu,
Ze poéty jedincov rezistentnych na jeden insekticid bu-
du klesat pocas aplikacie alternativneho insekticidu.
V naSich experimentoch (obr. 3 a 4) sa stav rezistencie
pri striedani pripravkov Alfacron 10 Plus a Coopex 25
WP pocas Styroch rokov udrZzal na nizkej aZ miernej
drovni, ked FR boli v rozpiti od 1 do 16 u azamethi-
phosu a od 7 do 19 u permethrinu. Pri praktickej apli-
kécii bola zaznamenané dostatoCné insekticidna G€in-
nost oboch pripravkov, a pocas jednej sezény (t.j. od
méja do septembra) sme uskutocnili maximélne dva
postreky. Tieto vysledky potvrdzuji, Ze rezistencia sa
pri striedavom selekénom tlaku vyvija pomalSie ako pri
opakovanej aplikdcii jednej latky. NaSe poznatky su
v sulade s vysledkami autorov Roush (1989)
a Forrester (1990), ktori povaZuji rotdciu priprav-
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kov za jednu z najlep8ich stratégii boja s rezistenciou
hmyzu. Na druhej strane v modelovych pokusoch, kto-
ré uskutoénil Comins (1986), bol vyvoj rezistencie
na insekticidy pouZivané v rotécii rovnaky ako u dlho-
dobo pouZivanych insekticidov bez striedania.
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INFORMACE - STUDIE - SDELENI

HODNOCENI VZTAHU BODOVYCH HODNOT
VYKONNOSTNICH DISCIPLIN FRISKYCH KLISEN
PRI VYKONNOSTNICH ZKOUSKACH

EVALUATION OF RELATIONS BETWEEN PERFORMANCE
DISCIPLINE SCORES IN FRIESIAN MARES AT PERFORMANCE TESTS

J. Dusek, J. Navritil, A. Jezkova

Czech University of Agriculture, Praha, Czech Republic

ABSTRACT: Results of performance tests were evaluated in three groups of Friesian mares with frequencies of 24, 41 and
12 individuals. Three-year mares underwent five-week training at the main training center in Drachten. The level of mare
performance was evaluated in all test disciplines. Besides this elementary analysis of scores and their variability, differences
in trait variances between the groups were examined. Differences in the pace, trot, rideability and working character were
significantly different. Relations of scores in the other test disciplines were also studied. Mares with good movement
mechanics were found to receive better evaluation also in other disciplines. It is recommended to include endurance tests in
the applied testing system. The results of this study provide data for comparison with tests of horses of other autochthonous
breeds.

horse; performance tests; relations between disciplines

ABSTRAKT: Byly hodnoceny vysledky vykonnostnich zkouSek tfi skupin friskych klisen s Cetnosti 24, 41 a 12 jedincu.
Ttileté klisny absolvovaly pétitydenni vycvik v centrdlnim vycvikovém stfedisku v Drachten. Vykonnostni roveii klisen byla
hodnocena ve viech zkuSebnich disciplinich. Mimo tento zdkladni rozbor bodovych hodnot a jejich proménlivosti byly
sledovény diference varianci vlastnosti mezi skupinami. Diference v kroku, klusu, jezditelnosti a v pracovnim charakteru byly
signifikantné rozdilné. Diéle byly sledovany vztahy bodovych hodnot v ostatnich zku3ebnich disciplinich. Ukazalo se, Ze
klisny s dobrou mechanikou pohybu byly vétSinou 1épe hodnoceny i v ostatnich disciplindch. Aplikovany zku$ebni systém
by bylo ucelné rozsifit o testaci vytrvalosti. Vysledky pifedloZené price jsou podkladem pro srovnani s testaci koni jinych
autochtonnich plemen.

kuii; vykonnostni zkousky; vztahy mezi disciplinami

Uvod

V soudasné dobé je v chovu koni ustfedni determi-
nantou zvy$ovani ucinnosti plemenéiské prace s akcen-
taci vyznamu vykonnostnich zkousek. Zatimco v cho-
vu anglického plnokrevnika a klusdka je vykonnostni
testace hiebcti a klisen zajiSfovana jiZ velmi dlouho,
a to ve zna¢né Casti populace, neni tomu tak v chovu
ostatnich teplokrevnych plemen. V mezindrodnim mé-
fitku byli testovani pfevazné jen hiebci, klisny nikoliv.
K vyjimkam patfil napf. nas chov, ve kterém musely
klisny hieb&inského chovu také absolvovat zkousky
vykonnosti. Tyto zkousky vSak byly v poslednich le-
tech (mimo koné starokladrubské) zruSeny. Ve vyspé-
lych zahraniénich chovech se v8ak naopak vykonnostni
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zkousky klisen prosazuji. U nés byly tedy obnoveny
a do chovu se budou zavadét v $ir§im rozsahu. Testace
se v nékterych chovech zapadnich sttt zadini dyna-
micky rozvijet, a proto jsme jiZ o tomto trendu refero-
vali ve vice pojednénich. Na tuto tematiku jsme se za-
méfili pfi analyze chovu friskych koni, ktefi jsou
vzdélené geneticky pribuzni nasim konim starokladrub-
skym a jsou rovnéZ autochtonnim plemenem. Chov
téchto friskych koni se stile v mezinidrodnim méfitku
roz§ifuje a pronikl i do naSich zemi.

Vzhledem k ur¢ité ramcové paralele chovu friskych
koni s naSimi kofimi starokladrubskymi nas zajimaji
vysledky bodového hodnoceni jednotlivych vlastnosti
friskych klisen, posuzovanych ve zkuSebnim systému
pfi jejich testaci, tedy pfi vykonnostnich zkouskach.
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Metodické &ast

Vykonnostni zkousky friskych klisen jsou v Nizo-
zemsku zajiStovany formou stani¢nich zkouSek, a to
v centralnim stfedisku v Drachten. Mladé klisny (tfile-
té) jsou jezdecky i v zapfeZi pfipravovany svymi maji-
teli a pak jsou prevedeny do uvedeného vycvikového
stfediska k pétitydennimu vycviku, ktery je déle jednot-
n& zaji¥tovan odborné fundovanymi pracovniky. Po je-
ho ukon&eni absolvuji klisny vykonnostni zkou$ky
podle zku$ebniho systému tohoto chovatelského svazu,
a to v disciplinach, které uvadime v tab. I. Z vysledki
vykonnostnich zkouSek klisen v roce 1996 jsme vybrali
tfi skupiny tfiletych klisen s Cetnosti 24, 41 a 12. Sle-
dovali jsme u nich charakter bodovych hodnot posuzo-
vanych vlastnosti, a to i z-hlediska jejich homogenity,
a dale vzdjemné vztahy bodovych hodnot téchto vlast-
nosti k posouzeni jejich vazeb. K hodnoceni byly po-
uZity zékladni matematicko-statistické charakteristiky,
korela¢ni analyza a analyza variance.

Vysledky

Re3enou problematiku tfidime do dvou &4sti. V prv-
ni ¢asti uvadime bodové hodnoty klisen tii sledovanych
soubort v jednotlivych disciplinich (tab. I).

Uvedené matematicko-statistické charakteristiky
poskytuji zakladni informace o stabilité ¢i proménli-
vosti bodovych hodnot — tedy o kvalitativni drovni po-
suzovanych znaku; tabulka rovnéZ poskytuje informace
o struktufe zkuSebniho systému. Vzhledem k informa-

tivnimu vyznamu této tabulky, ve které zdmérné uva-
dime $ir$i spektrum sledovanych charakteristik, neroz-
vadime je podrobné. Uvadime je pouze pro srovnani
s udaji testace naSich plemen. Celkové se ukazuje, Ze
proménlivost bodovych hodnot v testovanych discipli-
néch je ponékud mensi neZz v chovech jinych plemen.
Zjisténa proménlivost naznaduje také moZnost objek-
tivity hodnoceni posuzovanych vlastnosti.

Disciplina, ve které je posuzovani vlastnosti obtizné
definovatelné, vykazuje zpravidla men3i rozptyl a tedy
vétsi nahusténi hodnot ve stfednim oboru. Tyto aspekty
jsou patrné i pfi hodnoceni mechaniky pohybu tfi cho-
du, ve kterém hodnoceni cvalu — tedy chodu pro friské
koné& ne pravé typického, vyZaduje vysokou odbornost
ke kvalitni diferenciaci jednotlivych pohybovych fazi.
Typickym chodem téchto koni je klus s ojedinélou vy-
sokou akci, s prostornymi chody a s vyraznym podsa-
zenim z4dé. Jeho hodnoceni je z chodi nejobjektivnéj-
§i. I tyto malé nuance v hodnoceni se promitaji ve
vysledcich odhadi genetickych parametri mechaniky
pohybu, jejichZ podkladem jsou bodové hodnoty, tedy

* nikoliv hodnoty prostornosti chodu naméfené ze zjisté-
nych vztaht tfi proménnych, tedy rychlosti, délky kro-
ku a krokové frekvence. Pfi men$i proménlivosti cha-
rakteristiky a omezeném poétu potomki pak variance
uvnitf potomki po plemenikovi miZe byt vétsi neZ me-
zi potomstvy plemenikdi a s pfihlédnutim k vét§imu
poctu otci s men$im poctem potomki se pak odhadnu-
té hodnoty h? mohou vymykat intervalu bodového od-
hadu. Je pfirozené, Ze takto lze rozvadét postupné
vSechny discipliny, z nichZ jsou zajimavé napf. hodno-
ty obou typti charakteri, které jsou udileny monoténné

1. Matematicko-statistické charakteristiky tfi souboru klisen v jednotlivych disciplindch vykonnostnich zkousek klisen — Mathematico-statis-
tical data on three groups of mares in the particular disciplines of performance tests of mares

A Krok2! Klus?! Cval??
Charakteristiky'
a b c d a b c d a b c d

Pramér? 64,88 | 6520 | 67,50 | 6545 | 6546 | 65,12 | 71,25 | 66,18 | 61,75 | 60,71 | 6533 | 61,60
Medién® 64,50 | 65,00 | 67,50 | 65,00 | 65,00 [ 6500 | 70,00 | 65,00 [ 61,50 | 60,00 | 6500 | 60,00
Modus* 70,00 | 65,00 [ 60,00 | 70,00 | 70,00 [ 65,00 | 70,00 | 70,00 | 58,00 | 60,00 | 65,00 | 60.00
Geometricky pramér® 64,48 | 64,95 | 67,14 | 6514 | 6532 | 64,95 | 70,74 | 65,94 | 61,64 | 60,28 | 6524 | 61,45
Rozptyl® 5290 | 3326 | 52,82 | 41,96 | 19,56 | 2291 | 79,66 | 34,33 | 14,72 | 16,80 | 13,52 | 18,22
Smérodatna odchylka’ 727 | 577 | 727 | 648 | 442 479 | 893 | 586 | 384 | 4,10 3,68 | 427
Standardni chyba® 1,48 | 090 | 210 074 09 | 075| 258 | 067 | 078 | 064 | 1,06 | 049
Variaéni koeficient” (%) | 11,20 | 884 | 1077 | 990 | 675 | 736 | 12,53 | 885 | 622 | 679 | 563 | 693
Minimum!? 50,00 | 55,00 [ 58,00 | 50,00 | 57,00 [ 55,00 | 55,00 | 55,00 | 55,00 [ 50,00 [ 60,00 [ 50,00
Maximum'! 78,00 | 80,00 [ 80,00 | 80,00 | 78,00 [ 75,00 | 90,00 [ 90,00 | 70,00 [ 70,00 | 72,00 | 72,00
Varia&ni rozpéti'2 28,00 | 25,00 [ 22,00 | 30,00 | 21,00 | 20,00 | 3500 | 3500 [ 1500 | 20,00 | 12,00 | 22,00
Dolni kvartil' 61,50 | 60,00 | 60,00 | 60,00 | 63,00 | 60,00 | 6550 | 63,00 | 58,00 | 58,00 | 63,00 [ 58,00
Horni kvartil' 70,00 | 70,00 | 72,50 | 70,00 | 68,00 | 70,00 | 76,00 | 70,00 | 6500 | 63,00 | 68,00 | 65,00
Kvartilové rozpéti'® 8,50 | 10,00 | 12,50 | 10,00 [ 5,00 | 10,00 | 10,50 | 7,00 | 7,00 | 500 500/| 7,00
Sikmost'6 013 | 047 | 027 019| 066 | 012| 038 | 1,01 | 033| 042| 023 0728
Standardni $ikmost'” -0,26 1,23 | 037 | 068 1,32 | 032 053 | 363 | 066 L1I0 | 033 09
Spicatost'® -040 | 0,10 | -1,11 [ =026 | 1,67 | =053 | 1,11 | 274 | -057 | 093 | -039 | 001
Standardni 3pitatost'? -040 | 0,13 | -0,79 | -0,47 1,67 | 069 | 079 | 491 | -0,57 1,22 | -027 | 0,01
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Pokradovdni tab. 1 — Continuation of Tab. I

gt jezditelnost?? viestrannd vykonnost?* ovladatelnost®®
Charakteristiky
a b c d a b c d a b c d
Pramér 6533 | 63,90 | 68,83 | 65,12 | 6583 67,24 | 72,17 | 67,57 | 66,96 | 65,68 | 68,08 | 66,45
Mediin 65,00 | 63,00 | 69,00 [ 65,00 | 6500 | 6500 | 70,00 | 67,00 | 66,50 [ 65,00 | 69,00 | 66,00
Modus 70,00 | 60,00 | 70,00 [ 65,00 | 70,00 | 68,00 [ 70,00 | 65,00 | 63,00 [ 65,00 | 70,00 | 70,00
Geometricky primér 65,21 | 63,56 | 68,62 | 64,84 | 65,58 | 66,87 | 71,56 | 67,17 | 66,62 | 65,40 | 67,95 | 66,17
Rozptyl 16,41 | 46,29 | 32,88 | 37,08 | 35,88 | 54,09 [102,7 58,54 | 47,43 | 38,02 | 20,08 | 38,09
Smérodatni odchylka 4,05 6,80 573 6,09 5.99 735 | 10,13 7,65 6,89 6,17 4,48 6,17
Standardni chyba 0,83 1,06 1,66 0,69 1,22 1,14 2,93 0,87 1,41 0,96 1,29 0,70
Varia¢ni koeficient 6,20 | 10,64 8,32 9,35 9,10 | 10,93 | 14,04 | 11,32 [ 10,29 9,39 6,58 9,29
Minimum 60,00 | 50,00 [ 60,00 | 50,00 | 55,00 [ 56,00 [ 58,00 | 55,00 | 55,00 | 55,00 [ 60,00 | 55,00
Maximum 72,00 | 85,00 | 80,00 | 85,00 ( 83,00 | 88,00 | 95,00 | 95,00 | 80,00 | 80,00 | 75,00 [ 80,00
Variaéni rozpéti 12,00 | 35,00 | 20,00 [ 35,00 | 28,00 | 32,00 | 37,00 | 40,00 | 25,00 | 25,00 | 1500 | 25,00
Dolni kvartil 61,50 | 60,00 [ 65,00 | 60,00 | 64,50 [ 63,00 | 66,00 | 63,00 [ 63,00 | 60,00 [ 65,00 | 63,00
Horni kvartil 70,00 | 67,00 | 72,50 | 70,00 [ 70,00 | 70,00 | 76,50 [ 70,00 | 71,00 | 70,00 | 70,00 [ 70,00
Kvartilové rozpéti 8,50 7,00 7,50 | 10,00 5.50 7,00 | 10,50 7,00 8,00 | 10,00 5,00 7,00
Sikmost -3,01 0,71 0,47 0,45 0,41 0,93 1,08 1,10 0,21 0,22 6,99 0,15
Standardni Sikmost -6,03 1,87 0,66 1,60 0,83 2,44 1,53 3,94 0,42 0,58 9,88 0,55
Spicatost -1,37 1,93 | -0,19 1,40 2,06 0,85 1,25 1,92 | -042 | -0,03 | -0,34 [ -0,21
Standardni 3picatost =1,37 2,52 | -0,14 2,50 2,06 1,12 0,88 3,45 | -042 | -0,05 | -0,24 | -0,38
Charakteristiky trénink (vycvik)26 charakter ve staji?’ charakter pracovni2®
a b [ d a b c d a b c d

Primér 76,67 | 76,95 | 76,25 | 76,75 | 87,30 | 8537 | 86,67 | 86,17 | 83,54 | 78,78 | 83,33 | 80,97
Medidn 80,00 | 75,00 | 77,50 | 80,00 | 90,00 | 8500 [ 90,00 | 85,00 | 8500 | 80,00 [ 85,00 | 80,00
Modus 80,00 | 80,00 | 80,00 [ 80,00 | 90,00 | 90,00 | 90,00 [ 90,00 | 80,00 | 80,00 | 85,00 [ 80,00
Geometricky pramér 76,21 | 76,61 | 7598 | 76,39 | 87,18 | 8526 | 86,56 | 86,06 | 83,37 | 78,43 | 83,28 | 80,69
Rozptyl 68,84 | 52,35 | 41,48 | 5445 | 19,52 ( 17,99 | 19,70 | 19,01 | 29,30 | 54,73 | 10,61 | 44,76
Smérodatnd odchylka 8,30 7,24 6,44 7,38 4,42 4,24 4,44 4,36 541 7.40 3,26 6,69
Standardni chyba 1,69 1,13 1,86 0,84 0,90 0,66 1,28 0,50 1,10 1,16 0,94 0,76
Variaéni koeficient 10,83 941 8,44 9,60 5,06 5,00 5.12 5,06 6,48 9,39 391 8,26
Minimum 60,00 | 55,00 [ 60,00 | 55,00 [ 75,00 | 75,00 | 80,00 | 75,00 | 70,00 | 65,00 | 80,00 [ 65,00
Maximum 90,00 | 90,00 | 85,00 | 90,00 | 90,00 [ 90,00 | 90,00 | 90,00 [ 90,00 | 90,00 [ 90,00 | 90,00
Variagni rozpéti 30,00 | 35,00 | 25,00 [ 35,00 | 15,00 ( 15,00 | 10,00 | 15,00 | 20,00 ( 25,00 | 10,00 | 25,00
Dolni kvartil 70,00 [ 75,00 | 75,00 [ 75,00 | 85,00 | 80,00 | 82,50 | 85,00 | 80,00 [ 75,00 | 80,00 | 80,00
Horni kvartil 80,00 | 80,00 | 80,00 [ 80,00 | 90,00 | 90,00 [ 90,00 [ 90,00 | 90,00 | 80,00 | 85,00 | 85,00
Kvartilové rozp&ti 10,00 5,00 5,00 5,00 5,00 | 10,00 7,50 5,00 | 10,00 5.00 5,00 5,00
Sikmost -0,58 | -0,21 | -1,47 [ -0,46 | -1,51 | -040 [ -0,80 | -0,72 | -0,48 | -0,19 044 | -0,57
Standardni Sikmost -1,17 | -0,56 | -2,08 | -1,63 | -3,03 [ -1,05 | -1,13 | -2,59 [ -0,96 | -0,50 0,62 | -2,04
Spiéatost. -0,20 1,23 3,12 0,62 1,35 | -0,84 | -1,27 | -0,66 0,02 | -0,18 | -0,34 0,27
Standardni $picatost -0,20 1,61 2,21 1,12 1,35 [ -1,09 | 0,90 | -1,18 0,02 | 0,24 | -0,24 0,48

a = soubor 24 klisen — group of 24 mares

b = soubor 41 klisen — group of 41 mares

¢ = soubor 12 klisen — group of 12 mares

d = spojené soubory 77 klisen — combined groups of 77 mares

!characteristics, 2uvemge. 3median, *mode, s= ic mean, ‘variance, “standard deviation, “standard error, “coefficient of variation,
Yminimum, ''maximum, '?variation range, "*lower quartile, '*upper quartile, "*quartile range, '®skewness, '"standard skewness, '*peaked-
ness, '“standard peakedness, 2’pace, 'trot, **gallop, *rideability, **general performance, >manageability, *training (degree of training),
?Tcharacter in a stable, 2,

working character

v uzkém rozsahu. OvSem i toto sniZeni proménlivosti  razné sniZena proménlivost této charakteristiky. Zna-
téchto znaki je do urité miry logické, nebot populace  lost proménlivosti hodnot a zpisobu testovéni pfi vy-
je podle charakteru pfisné proselektovand, a tim je vy-  konnostnich zkouskach je nezbytna pro objektivni in-
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terpretaci koeficienti dédivosti, jejichZ velké diference
u vlastnosti nemusi byt vZidy podminény geneticky.
PonévadZ hlavnim zamérem naSi price je poskyt-
nout vysledky vykonnostni testace friskych klisen ve
srovnani s testaci v naSem chovu, dopliiujeme nume-
rické charakteristiky hodnocenych zkuSebnich disciplin
posouzenim varianci sledovanych tfi soubort. Vysled-
ky analyzy variance jsou velmi proménlivé (tab. II).
Signifikantni rozdily varianci mezi tfemi testovany-
mi skupinami klisen se prokézaly v klusu, cvalu, jezditel-
nosti a v pracovnim charakteru, tedy ve vykonnostnich
sloZkéch, v kterych se vyrazn€ promitd mechanika pohy-
bu koni. Vzhledem k informativnimu vyznamu tohoto
srovnani upoustime od potvrzeni vyznamnosti rozdilt
pramért v téchto tfech souborech. Chtéli jsme jen ové-
fit, zda jsou v jednotlivych zkuZebnich disciplinidch
mezi skupinami rozdily, aniZ by bylo duleZité nadile
hodnotit, ktera skupina je nejlepsi.
V névaznosti na hodnoceni jednotlivych disciplin
z hlediska jejich proménlivosti pfihliZime i k jejich
vzdjemnym vztahim. Hodnotime je ve dvou souborech
s nejvetsi Cetnosti, tedy u 24 a u 41 klisen. DosaZené
vysledky korela¢ni analyzy uvadime v tab. III.
Vysledky potvrzuji signifikantni vztahy jednotlivych
chodu, které se pak obdobné promitaji i ve vztazich s os-
tatnimi dil¢imi vykonnostnimi charakteristikami. Ukazu-
je se, Ze jedinci s dobrou mechanikou pohybu dosahuji
vétSinou pfiznivéjSiho hodnoceni i ve vykonnostnich
disciplindch. Tyto pozitivni tendence se promitaji i ve
vztazich s pracovnim charakterem, i kdyZ nejsou jiZ
tak spontdnni. To v8ak nevyplyva jen ze specifity hod-
noceni pracovniho charakteru, ale i z nasledného bodo-
vého hodnoceni, které ma — zv14sté pak u charakteru ve
staji — monot6nni charakter a v disledku velmi malé
variability neni prokdzani vztahi s vykonnostnimi
vlastnostmi moZné. ProtoZe znadmky za pracovni cha-

rakter jsou pfece jen vice variabilni, jsou i vazby této
charakteristiky s vykonnostnimi znaky zfetelngjsi neZ
pfi hodnoceni obdobnych vztahi bodovych hodnot sta-
jového charakteru a vykonnostnich disciplin.

Tato korelacni analyza ukazuje vétSinou na signifi-
kantni vztahy mezi jednotlivymi disciplinami, zvlasté
témi, ve kterych se promita pohybovy potencial. Nej-
vy$8i hodnoty korelaénich koeficienti jsou mezi ovla-
datelnosti a ostatnimi vlastnostmi. V souladu s oeka-
vanymi hodnotami jsou téZ hodnoty korelaénich
koeficientl s pracovnim charakterem.

Obdobné jako v testaci v naSich chovech jsou bodo-
vé hodnoty charakteru vysoké, téméf monoténni. To
vSak neukazuje na formalni hodnoceni této discipliny,
ale na skuteCnost, Ze po nékolika generacich testace
koni se poZadovany charakter v chovu stabilizuje a Ze
nevhodni jedinci byli z chovu vyfazeni. Druhy aspekt,
ktery se v bodové hodnoté stdjového charakteru promi-
ta, je nedostatek posuzovanych znakl projevii koni.

Pravé na téchto piikladech l1ze rovnéZ demonstrovat
skutecnost, Ze se sniZujici se objektivitou hodnoceni
znaki (tedy pfi nedostate¢né moZnosti jejich klasifika-
ce v béZné chovatelské praxi) se sniZuje proménlivost
hodnot; vétSina hodnot je nakumulovéina ve stfednim
oboru, ktery charakterizuje primér tnosny pro danou
disciplinu. Pokud se pak vyuZivaji obdobné hodnoty
k odhadiim genetickych parametrii, nepodéavaji objek-
tivni genetickou informaci. Tato poznamka se tyka né-
kterych zkuSebnich systému realizovanych i ve vyspé-
lych zahrani¢nich chovech. Pfirozen& v$ak hlavné
v systémech, které jsou u koni aplikovany po kratké
dobé& vycviku. Tato kritickd pozndmka se tykd hlavné
vyuZivani vysledki obtiZné hodnotitelnych disciplin ke
hodnotitelnych vlastnosti v8ak dosavadni metodické
postupy postafuji k aproximativnimu rozhodnuti

II. Analyza variance pro vybrané vlastnosti testované pfi vykonnostnich zkouSkédch ve tfech skupindch klisen — Analysis of variance for

selected traits tested by performance tests in three groups of mares

Vlastnost' Proménlivost® Suma &tverc!? Pgi?;::uﬁwﬁ Rozptyl'2 F
vliv faktoru’ s\’ = 366,85597 2 183,42798

Klus? uvnitd 5, = 2242,5986 74 30,305386 6.05""
celkove’ s, = 2609,4545 76
vliv faktoru 5" =225,40159 2 112,70080

Cval® uvnité s, = 1159,1179 74 15,663755 720"
celkové s, = 1384,5159 76
vliv faktoru 5" = 227,33830 2 113,66915

Jezditelnost* uvnitf s, = 2590,6098 74 35,008240 3,25°
celkové s, = 2817,9481 76
vliv faktoru 5" = 422,29866 2 211,14933

Pracovni charakter’ uvnitf 5, = 2979,6494 74 40,265532 524"
celkové s, = 3401,9481 76

signifikantni hodnoty na hlading F,, s — significant values at a level F;, s
t signifikantni hodnoty na hlading £, — significant values at a level F,,

"trait, 2trot, 3gullop, "rideability. 5working character, “vnrinbility‘ Teffect of factor, *within, ®in total, '"sum of squares, ”dcgrecs of freedom,

variance

568
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III. Korela&ni koeficienty vztahi bodovych hodnot ve zkuSebnich disciplinich friskych klisen ve vykonnostnich zkouskich — Correlation
coefficients of relations between the scores in test disciplines of Friesian mares in performance tests

Discipliny' Krok? | Klus® | Cval* |Jezditelnost® y;::::::g Ovladatelnost’ | Vycvik® ‘3‘;“;‘;{;‘;’ ;:::;l:ﬁf,
Soubor 1 !! (n = 24)

Krok? 066" | 0,40° 0,65"* 0,82" 091" 047" | 0,10 0,49"
Klus® 0,40* 0,60 086" 062" 062" | 021 0,38
Cval* 0,78 0,33 0,40° 067" | 039 047"
Jezditelnost® 0,56 063" 079" | 029 0,59""
Viestranna vykonnost® 0,79** 0,59**( 0,10 0,52%*
Ovladatelnost’ 057" | 020 0,48°
Vycvik® 0,48° 059"
Charakter ve staji’ 0,28
Charakter pracovni'?

Soubor 2 (n = 41)

Krok 059" | 062" | 063" 039" 081" 028 | 005 030
Klus 0,71** 0,81 0,54" 065" 039" | 0,19 0,28
Cval 0,83" 0,53 0,59"* 048" | 031 031*
Jezditelnost 0,60 069" 049" | 024 0,38"
Vsestranna vykonnost 042" 053" | 0,05 0,14
Ovladatelnost 0,25 0,02 0,36
Vyevik 0,20 065"
Charakter ve stiji 0,25
Charakter pracovni

signifikantni hodnoty na hladin& Fs — significant values at a level Foos
signifikantni hodnoty na hladin& F,;,, - significant values at a level F;,

:(liisciplines. Zpace, trot, “gallop, “rideability, ®general performance,
group

o kvalité vlastnosti, i kdyZ jiZ bliZsi kvalitativni rozli-
Seni neni piesné.

Zhodnocenim sledovanych vztahi bodovych hodnot
pohybovych parametri a vykonnostnich disciplin se
vétSinou ukazuje jejich signifikantni zavislost. Tyto ko-
relaéni vazby nejsou v3ak i pfi vétSinou vysoké signi-
fikanci natolik té€sné, aby podminily moZnost testované
discipliny vylouéit a vybér podridit jen discipliné roz-
hodujici. Ve zji§téné proménlivosti bodovych hodnot
sledovanych disciplin se promitad prochovanost plemen
podle vykonnostnich znaki. Celkové Ize konstatovat,
Ze 1 pri urCitych obtiZich pfi testovani koni v nékterych
disciplinch je nutné vychazet ze zasady, Ze tyto zkous-
ky jsou pfi niZSi dédivosti vykonnostnich vlastnosti
nutné; musi byt v8ak v praxi snadno proveditelné. Tes-
tace klisen je v chovu koni zna¢nym piinosem k dosa-
Zeni genetického pokroku v jednotlivych populacich.

Pro na$e chovatele jsou informaci o zpisobu hodno-
ceni koni autochtonniho zahrani¢niho plemene a o pro-

7mnnageabilily, xlmining, Icharacter in a stable, lOwcn'king character,

ménlivosti hodnot v jednotlivych disciplinach, véetné
jejich vzdjemnych vztahl. Vysledky jsou tak soudasti
kompletace tdaji o autochtonnich plemenech k moz-
nému sbliZovani zku$ebnich systému. K aplikovanému
zkuSebnimu systému v chovu friskych koni lze pozna-
menat, Ze by bylo celné rozsifit jej o testaci vytrva-
losti a konstituce.

Hodnoceni vztaht jednotlivych vykonnostnich
vlastnosti navazuje na Siroké spektrum fenotypovych
korelaci, nebot v sou¢asné dob€ se vénuje vyssi pozor-
nost studiu vykonnosti a vzdjemnym vztahim charak-
teristik sledovanych pfi vykonnostnich zkouskach. Do-
sahované vysledky v ruznych zku$ebnich systémech
upiesiiuji vybér rozhodujicich znakid k odhadu plemen-
né hodnoty otcii piisobicich v chovu.

Doslo 17. 3. 1998
Pfijato k publikovani 19. 5. 1998

Kontaktni adresa:

Doc. Ing. Jaromir Du§ek, DrSc., Na hroud& 1277, Praha 10-Vrovice, Cesk4 republika
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- siléZe; nizky obsah suSiny; aditiva; glukézooxid4za; chutnost;
stravitelnost; fermentace ...............000iiiie 355, 525
Kadmium
~ interakce; Ca; vitamin D3-cholekalciferol; inhibi
chymotrypsinu; trus; DOSNICE ... ..vvvvvvrurinernnerierenns 57
Kafilerni tuk
~ krmné dévky; pfidavek tuku a oleje; fyziologické ukazatele;
krev; bachorové Stéva; vliv;skot. . ......................l 313
‘— magnezitovy spad; pfidavek tuku a oleje; bilance Mg, Ca, P;
stravitelnost Zivin; byk .. ... ... i 471
Kanec
— individudlni test; vyfazeny k.; jate¢né éely; kan&i pach........ 93
Kappa-kazein
— mlé&né bilkoviny; polymorfni systémy; genotypové frekvence;
DIOIEOA KON, . oo ionio s siwindsiorbdpbainronstsbitss: oimin Bansucibe e 97,497
Kapr (Cyprinus carpio)
— plidek; probiotikum (Streptococcus faecium M-74); vliv na
Bievnl MIKYOAOIT BIUBE .. . vuvoisvwe vusdonioms aniommwnmise 231
Koeficient inbridingu
- plemenny byk; genotypové skupiny; SR. ................... 159
Koeficient pfibuznosti
- plemenny byk; genotypové skupiny; SR. .............. ... 159
Kohout
— plemenny k.; vyvoj gondd; poddvéani Zn; vliv ............... 343
Kondice
- lin obecny; polykultury; byloZravé ryby; hustota obsadky;
VENY s voiaini s v So s s e T R S AR A S 361
Kontinuélni infuze
- GnRH; bahnice; soub&Zni pulzagni injekce .. ............... 171
Kosterni svalovina
- aminokyseliny; zastoupent; jehn&; charollais; stavropolské
DORHID0 o /a /uis i ssiainnsais S b s R R R 125
Koza
— genetika; BIecht¥nl' ... cio.onvsmssnn ot s wsamiomsnsosd RN 421
— mléko; aminokyselinové sloZeni; prvni mésic laktace . ........ 251
— slovenské bilé kratkosrsté plemeno; prvé zapusténi; télesna
hmotnost; ukazatele uZitkovosti .. ........... ... 215
Kréva
—embryo; dérkyn&; rodni obdobf; Vliv ............. ..ol 165
—mlé&nd uZitkovost . ...l 181, 293, 305, 337
— mlé&né bilkoviny; polymorfismus; genotypové frekvence;
slovenské pinzgavské pl slo strakaté pl ... 497
- selekéni index; pl 4 hodnota; geneticky zisk; Seské
RN PRI 2o s s e TR S o s R TS vt 139
Krev
—krevni sérum
—enzymové aktivita; AST; ALT; ALP; GGT; LD; teplokrevni
achladnokrevnikon® ................. ...l 221
— lysozymov4 aktivita;sele ............. ... .. ...l 453
—Na; K;; Ca; P, cholesterol; bahnice; synchronizace fije;
L T 551
— plazmaticky Ca, P, Mg; magnezitovy spad; kafilerni tuk;
fepkovy olej; vliviskot ...t 313
- sérové bilkoviny; bilkovinové frakce; elektroforéza; sele .... 119
Krmné smési
— aplikace mikrobidlni fytdzy; ice; exk y; vylu€ovéni P
KEBVIIVI G St demksisiominsimsiod o st oiteidis 187
- nedegradované dusikaté latky; bahnice; produkce a sloZeni
mléka; jehng; télesnd hmotnost . .............. ..ol 275

ZIVOCISNA VYROBA, 43, 1998 (12)



- rizny obsah N-latek; probiotika; Bacillus sp.; uZitkovost;

retence N; kufecibrojler ........ovvvviiiiiiniiiiiiiiiinn 329
— smési na bazi je& ymovy preparat; optimalni
koncentrace; kufeci brojler. ... ........... ...l 129
— smé&si s podilem p3eni y y preparét; optimalni hladi
retenee N U oTeCh DIOJIEr: oo oo oiovisinoinsois sioinis s O DI 281
Krmny koeficient
~kyselina linolenovd; pfidavek; sumecvelky ................ 133
Krocan
— morfologie spermif; kvalita fedidla; inseminace kriit ......... 257
KiiZeni
- skot
- bym kfiZenci; vykrmnost; sloZeni jategného t&la; charolais;
Igické modrobilé plemeno .......... ... ..ol 237
—sl ké strakaté pl hol3tynské pl efekty
kiiZeni; mlé¥nd uZitkovost .. ........ ..o 337
K
— etologicky vyzkum; dické pozndmky ................... 51
—genetika; Slecht¥nf .. ..........ciiiiiiiiiiiiii i 421
~ klisna; friské plemeno; vykonnostni discipliny; bodové
hodnoty: vataR boh. oo sasaassmnsssasasssae s 565

- lipicén; morfologické znaky; dédivost; rizné metody odhadu . . . 299
- rovinné dostihy; vykonnost; anglicky plnokrevnik; éesky chov;

IPOKE. oo ot iimmrsiies stsde mms dab v ST oo s AN 105
— teplokrevni a chladnokrevni k.; vék; enzy 4 aktivita; krevni
SETUMY S o3 eyensn o ok o W AT e o o R o 6 0978 oy e i 221
Kufe
— lihnuti; uméla zvukova stimulace; vliv . ................ 177,227
— télesnd hmotnost; ztrity b€hem lihnuti; ndsadova vejce;
hmotnost vajec; korelace . .......covvviiiiiiiiiiiiiiiiiens 263
Kufeci brojler
— vyZiva; krmné smési
- je¢men; enzymovy prepardt; optimélni koncentrace; pfiristek;
gpotfebalemivaE Ui, 2t T e e b e s 129
— probiotika; Saccharomyces cerevisae; Enterococcus faecium;
B vitaminy; UZItkOVOSt .. .....vini i 63
— p3enice; enzymovy prep ptimdlni hladina; N;
priristek; spotfebakrmiva .......... ... oo 281

- rizny podil N-litek; probiotika; uZitkovost; metabolismus N . . 327
— fepkovy extrahovany 3rot; lecitinové kaly; enzymovy preparéit

AVC; rist; spotfebakrmiva ........oviiiiiiiiiiiiiian 511
Kvalita masa
- byk holgtynské plemeno kfiZenci hol3tynské plemeno
x belgi drobfléplemeno ..........ocoiiiieeiiiiine. 483

— prase; RYRI gen; pHn elektrickd vodivost; korelace; biopsie . .. 209

Kvalita tuku
- byk hol§tYnské plemeno; kifZenci holdtynské plemeno

x belgické modrobilé plemeno .............. ..o 483
Kyvalita vajec
- slepice; riiznd plemena a linie; index bilku; index Zloutku . ... .. 375
Kyselina linolenova (18:3W3)
— pfidavek; sumec velky, rist; vliv ................. ... ... 133
Laktace
— produkce a sloZeni mléka; bahnice; plemeno awassi;

nedegradované dusikaté latky .................c0iiiiin 275
— prvni mé&sic laktace; aminokyselinové sloZeni mléka

L3 R LIl APk ot B B e W, e 251

<OVEImMIEKO o i £ SRR S AR D AR 369
Laktdtdehydrogenéza (LD)
— krevni sérum; enzymova aktivita; teplokrevni a chladnokrevni

O, ..o ccsm omonero b e be o TN A st o et o S M e 221
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Laktobacily
— prevence mykotoxikézy; fi i S 2 et 449
Larva
- lin obecny; krmeni nauplii artémie; doba priichodu stievem . ... 521
Lecitinové kaly
- kufeci brojler; vyZiva, vyuZiti ..........0000iiiiiiians 511
Lihnuti
- kufe; uméla zvukova stimulace; vliv .................. 177, 227
- ztriity b€hem lihnuti; ndsadova vejce; hmotnost vajec; vliv .... 263
Lin obecny (Tinca tinca L.)
- byloiravé ryby. polykultu.ry hustom obsédky; kondice;
ké ukazatele ............ 361

- larva; knnen[ nauplii artémie; doba priichodu stfevem ........ 521
Louhované zrniny
- bachorové fermentace; str SRS, & 5 o S oo B o 503
Lysozym
- lysozymova aktivita; krevni sérum; d&divost;sele ........... 453
Magnezitovy spad
- fyziologické ukazatele; krev; bachorova Stava; vliv; skot . ... .. 313
- zvy3ené mnoZstvi Mg; pfidavek tuku a oleje; bilance Mg, Ca, P;

Bk o M A s S T o R B s s 471
Masn4 uzitkovost
- byk

— Cernostrakaté plemeno; kfiZenci s masnymi plemeny .. ....... 77

- genetické korelace; Eeské strakaté plemeno; holdtynské
PlEmMeN0 ..t
— kiiZenci po otcich charolai
strakaté plemeno; srovnini
— mlady byk; ¢emnostrakaté plemeno; niZ8i pordZkovd hmotnost 537
— slovenské strakaté plemeno; ristovy hormon; polymorfismus;

VZERY - o.0ov0iieisimie sivgioct s e LRI LA MM CEAY SOOI T 541
—kréiva
— exteriér; masnd uZitkovost; vztahy ...................... 293
- prase
— bilé uslechtilé

- geneticky trend; trend prostiedi; viceznakovy animal model 545
— landrase
— geneticky trend; trend prostfedi; viceznakovy animal model 545

~ riznd plemena
— masité &4sti; odhad; komeréni hodnota .................. 23
- podil t&lesnych tkéni; komeréni a energetickd hodnota . . . ... 87
Materndlni efekty
- kffiZeni; slovenské strakaté plemeno; holStynské plemeno;
mIEENA UAKOVOSE . .. .. ..o 337
Med
— druhy; teplota; doba skladovini; zm&ny obsahu MHF ........ 379
Méd
- nutrie; genotypy; semeno; obsahCu ....................n. 459

Metabolizovatelna energie korigovana na dusikovou rovnova-
hu (AMEn)

— kufeci brojler; smé&si s podilem pseni ymovy preparit;
optimmAlnf- koncentrace: . ....ivovussinmedt bl Bhose bl 281
MIéén4 bilkovina

~ polymorfismus; genotypové fnekvence, plemena skotu

— alfa s)-kazein; sl ké 8 ; slovenskeé strakaté . . . .. 497
— beta kazein; slovenské pngavské slovenské strakaté . ..... 497
- beta laktoglobulin; slovenské pinzgavské; slovenské strakaté . 497
- kappa-kazein

- éeskéslmkmé (‘.emostmkmé Ceska Cervinka

- € pinzg: ; sl ké strakaté ..............0




MIléén4 uzitkovost

— exteriér; mlé&na uZitkovost; korelace . . ........ooiiiiiin 293
— genetické korelace; byci; Seské strakaté plemeno; holStynské

T R T T . 149
—chrdn&ny metionin; VIV ... ..oouiitiii i 181
— importované hol3tynské plemeno; obdobi prvniho otelent .. .. .. 305
- kfiZenci; sl ké strakaté pl holstynské pl

[0 00 T S atr it B AL R et 337
Miléko
— bahnice

— aminokyselinové sloZentf; prvni mésic laktace .............. 369

- plemeno awassi; produkce a sloZeni m.; nedegradované

A UMY VIV o v bt somapsscaipsoi iy oliss veseiayems 275

—koza

— aminokyselinové sloZeni; prvni mésic laktace .............. 251
Morfologické znaky
— d&divost; rizné metody odhadu; ki; lipicdn ................ 299
Morfometrie
— Neogobius kessleri (Gobiidae); hlavni tok Dunaje; pohlavni

ROUBIIY, e s oS o 0 A A 8 NP o S o 2 289
Moucky z muSich larev a kukel
- néhrada rybi moutky; japonskd kiepelka .................... 15

dci (Musca d ica L.)
— rezistence; insekticidy; jednostranny a stfidavy selekéni tlak;

vliv na rezistenci; Zivo&isnd vyroba ....................... 557
Mykotoxikéza
- prevence mykotoxikézy; fumoniziny; laktobacily;

SACCharomyces CeravisSllie . ... v.o.vs oo ae v va s sio s smenenis 449
Nauplie artémie
— krmeni nauplii artémie; doba prichodu stfevem,; larva; lin

Gl ey ottt drol o Yoyl s Somescmi et St ol -y 521

Nedegradované dusikaté latky (NDL)

- bahnice; plemeno awassi; produkce a sloZeni mléka; télesnd
BIOOSE VIV v wivvavmsims wdihi Vuss e@sdsdv i 20 Dbt s 275

- jehng&; plemeno awassi; télesnd hmotnost; vliv ............... 275

Neogobius kessleri (Gobiidae)

- hlavni tok Dunaje; morfometrie; pohlavni rozdily ............ 289

Nutrie
- genotypy; semeno; obsah minerdlnichprvkd ................ 459

Nylonové kapsle
- stravitelnost; hemicelul6za; strukturélni sacharidy; vojt&skové

Oligosacharidy mannani
- kombinovany preparét; Enterococcus faecium M-74; vyZiva .
galat po OdSIAWI (1 & 4\ iuithone e s BR% oo e mio Bb oo b o Smvatin b i 471

Organofosfity
~ intoxikace; sorbenty; G&inky; OVCE .. .....oiiiiiiiiiiiiiiea 3

Ovce
—aminokyseliny ......... ... .o 125, 369

~biochemické parametry .............coiiiiiiiiiiaiiinian 551
- farmy ovei
L L T D LD s s et

—hormony; aplikace ...........cooiiiiiiiiiiiii i 171
- insekticidy

— jate&nd hodnota
SJehn8 i ois i atsdn i i
—kosterni svalovina .. ....o.iiiiiii i 125

X

= PIOIDBDA (4 413l sthlorts o oty iv 070 Voo o Bisioliio s bas io A M L0 125, 275
— reprodukce .

SRSt R iR
- spole¢na pastva; skot; ovce .
- synchronizace ffje . ........
—8lecht®ni ................
— télesnd hmotnost .. ........
— vykrm; VIKIMNOSt .. ovvvtttint i
YYTIVR i i Sials slo s siarer s are oo e e e o e s S O

Pastva

- smiSend pastva; skot; ovce
- niZinni oblast; vyvin t€lesné hmotnosti; vliv genotypu ...... 267
— zimni obdobi; reprodukce; rist zvifat .................... 11

Plemena’
— dribe
- slepice
—riznd plemena a linie; kvalitavajec . ................... 375
—koza
- slovensk4 bild krétkosrsta
— prvé zapusténi; Zivd hmotnost; ukazatele uZitkovosti ... ... 215
— kil
- anglicky plnokrevnik; Eesky chov; import; vykonnost . ... ... 105
- friské klisny; vykonnostni zkousky; vztahy mezi disciplinami 565
- lipicén; Chorvatsko; morfologické znaky; dédivost ......... 299
- ovee
— awassi
— bahnice; jehné; krmné smési; rozdilné hladiny NDL;
produkce a sloZeni mléka; télesnd hmotnost ............. 275
- charollais
— kosterni svalovina; aminokyseliny; zastoupeni. . .......... 125
- stavropolské merino
— kosterni svalovina; aminokyseliny; zastoupeni ........... 125
— prase
- bilé uSlechtilé
— produkéni znaky; geneticky trend; trend prostiedi;
viceznakovy animalmodel ................ ...l 545
- landrase
— produkéni znaky; geneticky trend; trend prostiedi;
viceznakovy animalmodel ...................0iinn. 545
- riznd plemena
— krevni sérum; lysozymova aktivita .................... 453
— masité &sti; odhad; komer&ni hodnota .................. 87
— podil télesnych tkéni; k ¢ni a energetickd hodnota . . . ... 23
— sérové bilkoviny; bilkovinové frakce; meziplemenné rozdily 119
- skot

- belgické modrobilé (BM)
- byci; uZitkové kfiZeni; vykrmnost; masnd uZitkovost;
PorovVRARE SBYKY C .. vovvvinneils didvmansidiiiaebioalneales 237
— jate&ny byk; kiiZenec holdtynské plemeno x BM; kvalita
I0BSR A R i s s e b S R S e 483
— Eernostrakaté (N)
- byci kiiZenci s masnymi plemeny; vykrm; jate¢na hodnota .. 77
— detekce genotypu; kappa-kazein ....................... 97

- mladi byci; vykrm; pordZkova hmotnost; masna uZitkovost . 537
— Ceska ervinka

— detekce genotypu; kappa-kazein . ........... ... 97
— Ceské strakaté (C)

- byci kiiZenci s masnymi plemeny; vykrm; jatecnd hodnota .. 77

- byci; vykrmnost; masna uZitkovost; porovnini s kfiZenci po

otcich charolais a belgické modrobilé .................. 237

— detekce genotypu; kappa-kazein ....................... 97

— genetické korelace; uZitkové vlastnosti; byci .. ........... 149

~ selekéni indexy; kategorieskotu ............. ... ...l 139
- hol3tynské

~ genetické korelace; uZitkové vl L) L R 149
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— jate&ny byk; kvalitamasaatuku .............coouiinn. 483
— kiiZenci se slovenskym strakatym plemenem; efekty kfiZeni;

mlEEn8 uHKOVOSE: . .oicivvssisn s s i b an i AN 337
~ mlé&na uZith 3 uk le reprodukce; obdobi prvniho
ORICHE . o Yot doimaismsio mwsinisscn siemsanait B atiten Sy 305
— charolais (CH)
— byci; uZitkové kfiZeni; vykrmnost; masn4 uZitkovost;
porovndni sbyky C ... ... ... ..ol 237
— masni plemena
- byci kfiZenci s C a N; vykrm; jate¢nd hodnota ............. 77
— embrya; ziskévéni; kvalita; sezonni viivy ................ 165
— riznd plemena
- ristovy hormon; polymorfismus; detekce . ............... 101
- simentdlské
— mladi byci; kvalita spermatu; t¥lesny riist; korelace . .. .....203
- slovenské pinzgavské

- mlé&na bilkovina; polymorfismus; genotypové frekvence . .. 497
— slovenské strakaté
- byk; riistovy hormon; polymorfismus; masn uZitkovost;

VZERRY | oo ssansismmmsass s s asss e oo R s mian et ore s e o 541
— kiiZenci s holStynskym plemenem; mléZna uZitkovost;
efekty kitZont:s s i 0% o st s T, i A 337
- mlé&na bilkovina; polymorfismus; genotypové frekvence . . . 497
Plemenni hodnota
— selekéni index; jalovice; krdvy; byci; Ceské strakaté plemeno . .. 139
Polyenzymové piipravky
- krmné smési; pfidavek; vykrmnost; jate¢na hodnota; jehn&; vliv . 319
Polykultury

- byloZravé ryby; lin obecny; hustota obsédky; kondice; vztahy .. 361

Polymerézova Fetézova reakce (PCR)
— genotypové frekvence; polymorfismus; detekce

—plemenaskotu ............ ...l 53,97, 101, 497, 541

—PIEIEAR PLARAL . .cc o vooncoiorsinimnis s isrominaeinios sisassin i Solg 245
Polymorfismus
— gen ristového hormonu (Haell, Mspl); gen RYRI, interakce;

prase; rizné genotypy; produkéniznaky .................... 245
— genotyp ristového hormonu; plemenaskotu ......... 53,101, 541
- mlé&né bilkoviny; plemenaskotu ................ ..., 97,497
— prolaktin; plemena skotu .. ........oiiiiiiiiiiiiiia 53

Polymorfismus délky restrikénich fragmentii (RFLP)
— genotypové frekvence; polymorfismus; detekce

- plemena skotu 53,97, 101, 497, 541

= PIEIISTDRRSERS o oo oo A o A A e AT S 245

Povodeii
—extrémni povodeii; rybi spolegenstva; feka Ticha Orlice; vliv . .. 531

— insekticidy
— jate¢ny trup
kanec

—lysozymovd aktivita . ...............
— moucha domici; rezistence
SPIBIRR ..o onim s mmnreisimisinm s
— produkéni znaky ...
=G0l e
- sérové bilkoviny ...
—8lechténi ..........
—t&lesné tkang ......
— vykrm; vykrmnost . . . .
SVIIVAL s s e TR A R T R R R R R

Probiotika
— Bactozym; vojt&Skova sildZ; chutnost; jalovice .............. 465
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— kombinovany preparit; Enterococcus faecium M-74;

gosacharidy BsBlatdirintsiid o by o.50ntein 477

~ p. na bézi Bacillus sp.; krmné smési; rozdilny obsah N;

uZitkovost; metabolismus N; kufeci brojler; vliv............. 327
— probioticko-enzymatické aditivam; glukézooxidéza; sildZe;

chutnost; stravitelnost; fermentace; vliv ............... 355, 525
— Saccharomyces cerevisae; Enterococcus faecium; krmné smési;

B vitaminy; uZitkovost; kufeci brojler ...................... 63
~ Streptococcus faecium M-74; rist; stfevni mikrofléra; kapii

L1 o567 T o el SR S s A o I R ARG 231
Prolaktin
~ detekce genotypu; PCR; RFLP;skot .. ..o.ovvvvviiiinnnnn, 53
Proteolytickd aktivita
- Bacillus C.LP. 5832; Bacillus subtilis CCM 2216; probiotika;

I BrOTIER o v v s o T S R s e S e e 327
Pstruh potoéni
— feka Torysa; ichtyof: bundance; ichty ,rust; SR .... 489
Pulzaéni injekce
— GnRH; bahnice; kontinudlni infuze ....................... 171
Reprodukce
— biotechnologické metody v reprodukei . .................. 393
- skot

~ importované hol3tynské plemeno; ukazatele r.; obdobi

pevnlho:otelent ' cioi i aiinneag e s e e 305

- masn4 plemena; ziskdvéni a kvalita embryi; sezonni vlivy. ... 165
— ukazatele reprodukce; smiena pastva skotu a ovci; zimni obdobi . 111

Retence viz Dusik

Rezistence

— genetika rezistence; zvifata .......... ..ol 399
Rovinné dostihy

- vykonnost; anglicky plnokrevnik; &esky chov; import ........ 105
Rust

- kapfi plidek; probiotikum (Streptococcus faecium M74); vliv . . 231
- mlady byk; simentdlské plemeno; kvalita spermatu; t&lesny rist;

T T B R S U S 203
— pstruh potoni; v&kové kategorie; feka Torysa .............. 489
- rist zvifat; smiSend pastva skotu a ovci; zimni obdobi. . ....... 111
- sumec velky; piidavek kyseliny linolenové; vliv ............. 133
Riistovy hormon (GH)

— detekce genotypu; PCR; RFLP;skot. . .............. 53, 101, 541

— gen r. h.; polymorfismus
- byk; slovenské strakaté plemeno; masné uZitkovost; vztahy .. 541

~— prase; rizné genotypy; produk&niznaky . ................. 245
Rybi spolecenstva
- extrémni povodeii; feka Tichd Orlice; vliv.................. 531
Ryby
—biochemické ukazatele..........ovviiiiiiiiiiiiiiiiiies 361

o s (01 T TSN N M- L N (8
— polykultury; byloZravé ryby .
=POVORCE .o S S S e TR SR
=PRI POBOENL -.cvicasrvmwivmamains vt w s e W VR aed A,
SPUSE L oo sumisoonsvmdseis
~rybi spoledenstva .........
~ stfevni mikrofléra .........
—sumecvelky .............
—&lecht¥nl \..ovvvivivvsias

XI



Redidlo

~kvalita ¥.; morfologie spermif; krocan ..................... 257
Repkovy extrahovany $rot
~ kufeci brojler; vyZiva; vyuZiti .........cc0iiiii i 511
Repkovy olej
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