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ESTIMATION OF GENETIC PARAMETERS FOR LITTER
TRAITS IN CZECH PIG POPULATIONS USING
A MULTITRAIT ANIMAL MODEL"

ODHAD GENETICKYCH PARAMETRU VELIKOSTI VRHU V CESKYCH
POPULACICH PRASAT POUZITIM VICEZNAKOVEHO ANIMAL
MODELU

J. Wolf', E. Groeneveldz, M. Wolfovél, V. Jelinkova®

'Research Institute of Animal Production, Prague-UhFinéves, Czech Republic
nstitute of Animal Science and Animal Behaviour, FAL, Mariensee, Germany
3Association of Pig Breeders in the Czech Republic, Prague, Czech Republic

ABSTRACT: Univariate and multivariate analyses were performed for litter size born (NB), born alive (NBA) and at 21 days
(NW) for the breeds Large White, Landrace and PieStické Black Spotted. Variance and covariance components were estimated
using REML under an animal model in three different analyses: (i) single-trait analyses within Ist, 2nd and 3rd litter, (ii)
three-trait analyses (traits NB, NBA and NW) within litters, and (iii) three-trait analyses considering the given trait in the
three different litters as different traits. The model for each analysis included the factors year-season, mating type (artificial
insemination or natural service), herd (all fixed), age at 1st breeding or farrowing interval (covariables) and additive genetic
effect of the sow (random). Heritability estimates were about 0.10 for all analyses, traits and breeds. High genetic correlations
were found between different parities. being highest between 2nd and 3rd litter. The correlations between traits were also
high (0.77 to 0.99) for all parities and breeds.

Keywords: pig: reproduction; litter traits; genetic parameters: multitrait animal model

ABSTRAKT: Byla provedena jednoznakova a viceznakova analyza reprodukénich znakii u prasat plemen bilé uslechtilé,
landrase a prestické Cernostrakaté. Byly hodnoceny znaky: pocet viech narozenych selat (NB), pocet Zivé narozenych selat
(NBA) a pocet selat odstavenych v 21 dnech véku (NW). SloZky variance a kovariance byly odhadnuty metodou REML za
pouZiti animal modelu tfemi riznymi postupy: 1) jednoznakovou analyzou uvnitf prvnich tfech vrhii; 2) tfiznakovou analyzou
(znaky NB, NBA a NW) uvnitf jednotlivych vrhii; 3) tfiznakovou analyzou, pfi ni% byly jednotlivé vrhy pro jeden znak
povaZovany za (fi rizné znaky. U vSech analyz byl pouZit model s pevnymi efekty rok-sezona, typ pfipafovani a stado,
s ndhodnym aditivnim genetickym efektem prasnice a doprovodnou promé&nnou vék pii prvnim opraseni nebo délka mezidobi.
Odhad heritability se u vSech analyz, znaki i plemen pohyboval kolem 0.10. Byly stanoveny vysoké genetické korelace mezi .
vidy stejnym znakem v riiznych vrzich, pfi¢emZ nejvy3si byly mezi 2. a 3. vchem. RovnéZ genetické korelace mezi znaky
NB, NBA a NW uvniti vech vrhii u viech plemen byly vysoké (0,77 az 0.99).

Kli¢ovi slova: prase; reprodukce; velikost vrhu; genetické parametry; viceznakovy animal model

INTRODUCTION

Recently substantial changes are going on in the sys-
tem of genetic evaluation of herdbook pigs in the Czech
Republic. The old system, where a selection index was
applied to most animals and a sire model was used for
progeny-tested boars only, has been replaced by a mul-
titrait animal model with a joint evaluation of station
and field test data. In the first phase of this develop-
ment, a four-trait animal model for production traits

was developed (Wolf et al., 1997; Groeneveld et al.;
1998). In the second phase the reproduction traits are
to be analyzed with the aim to develop a multitrait ani-
mal model for this complex of traits.

Litter size is the major component of sow produc-
tivity. Number of piglets born or number of piglets
born alive are taken into account in pig genetic evalu-
ation programmes using animal models in several
countries of the European Union, in Switzerland, in the
United States and Canada (Bidanel. Ducos, 1993;

*  The research project was supported by the grant EP7123 of the Grant Agency of the Ministry of Agriculture of the Czech Republic.
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Estany et.al., 1993; Knap, 1993; Frey et al., 1994;
Sehested, Tanssen, 1993; Andersen et al., 1993; Karras
et al., 1993; Gotz, Peschke, 1995; Lofgren — personal
communication, 1997; Anonym, 1995). The knowledge
of genetic variances and covariances of litter size traits
is necessary for breeding value estimation. On the basis
of genetic correlation estimates between parity orders
a decision’ has to be made, if parities are to be treated
as separated traits or not. For Czech pig populations no
estimates of genetic parameters calculated by modern
methods as multitrait REML are available. The aim of
the present paper is therefore to estimate genetic pa-
rameters of the litter traits number of piglets born, num-
ber of piglets born alive and number of piglets weaned
for dam breeds of pigs kept in the Czech Republic.

MATERIAL AND METHODS

Total number of piglets born (NB), number of piglets
born alive (NBA) and number of piglets weaned at
21 days of age (NW) were analyzed in three dam
breeds bred in the Czech Republic (Large White — LW,
Landrace — LA and Prestické Black Spotted — PC). The
data were collected from herdbook sows from 1989 to
1996. Data were first edited to exclude non-reliable
information. After that, the number of first, second and
third litters were in LW 17471, 13625 and 11144, in LA
5895, 4250 and 3225, in PC 2261, 1904 and 1544. The
number of herds the sows were from was 151 for LW,
65 for LA and 19 for PC. There was no crossfostering.

The genetic parameters (genetic variances and co-
variances, heritabilities, genetic correlations) were es-
timated from an animal model by restricted maximum
likelihood using the program VCE, version 3.2
(Groeneveld, 1994). The optimization was realized by
a quasi-Newton procedure on the basis of the exact first
derivations (Neumaier, Groeneveld 1998). The esti-
mated standard errors of the heritabilities are based on
the approximative Hessian matrix and represent the
lower bound of the real standard errors.

The linear model included the factors herd, season
and mating type (artificial insemination or natural ser-
vice) as fixed effects and the additive genetic effect of
the sow (animal effect) as random effect. In the first
litter, in addition the age at first farrowing was used as
covariable, in the second and third litter the farrowing
interval was used as covariable, The season effect was
made up by three-month intervals (March-May, June—
August, September-November, December—February).

For each breed three one-trait analyses for number
of piglets born alive, three three-trait analyses within
litters and three three-trait analyses over litters treating
different litters as different traits were carried out (see
Table I). The calculations were realized on a Pentium
Pro, 200 MHz, 250 MB RAM. In the trivariate analy-
ses, the approximate number of equations was 90 000
for LW, 30 000 for LA and 16 000 for PC. The CPU
time was about 5 hours for the largest jobs (LW) and
30 minutes for the smallest jobs (PC). All calculations
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terminated with status 1, that means, there were no
problems with convergence.

RESULTS

The estimates of genetic parameters are presented in
Tables II-IV. The residual variances are highest for
NB, medium for NBA and lowest for NW. They are
similar for all breeds. When comparing between pari-
ties, residual variances are lowest in the first litter and
highest in the third litter, whereas the difference between
the second and the third litter is mostly smaller than the
differences between the first litter and the remaining
two litters. The root of the residual variance is in the
order of magnitude of 2 piglets.

The genetic variances are considerably smaller than the
residual variances. They take values around 0.4 yielding
a genetic standard deviation of approximately 0.6 piglets.
For the two largest breeds (Large White and Landrace)
they are again highest for NB and lowest for NW. The
heritability estimates from three-dimensional analyses
over litters ranged from 0.04 to 0.13 for NB, from 0.05 to
0.11 for NBA and from 0.06 to 0.14 for NW. In Large

. Outline of calculations for estimating genetic parameters

Trait
NBA NW

Parity
order NB

One-dimensional analyses for number of piglets born alive,
separately for each parity

1

(8]

Three-dimensional analyses over parities, separately for each
trait

| X X X
2 b3 X X
3 X X X

Three-dimensional analyses over traits, separately for each
parity

2 I X X X 4]
3 I X X X |

NB — number of piglets born, NBA — number of piglets born alive,
NW - number of piglets weaned (at a age of 21 days)
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I1. Genetic parameters for number of piglets born alive (approximative standard errors in brackets)

Breed and type of mathematical analysis

Parity order LW LA PC
8% 3V_P v av_pP A% iv_p

Residual variance

| 3.34 (0.04) 3.34 (0.03) 3.37 (0.07) 3.38 (0.06) 3.30 (0.11) 3.30 (0.10)

2 3.76 (0.04) 3.73 (0.05) 3.94 (0.10) 4.00 (0.06) 3.71 (0.13) 3.74 (0.13)

3 3.78 (0.05) 3.71 (0.04) 4.40 (0.11) 4.38 (0.10) 3.95 (0.14) 3.92(0.14)

Additive genetic variance

1 0.39 (0.03) 0.39 (0.03) 0.44 (0.06) 0.44 (0.05) 0.29 (0.09) 0.30 (0.08)

2 0.38 (0.04) 0.42 (0.04) 0.46 (0.09) 0.39 (0.08) 0.32 (0.11) 0.28 (0.11)

3 0.37 (0.04) 0.48 (0.04) 0.23 (0.09) 0.25 (0.07) 0.37 (0.11) 0.42 (0.11)

Heritability

1 0.10 (0.01) 0.11 (0.01) 0.12 (0.02) 0.11 (0.0 0.08 (0.03) 0.08 (0.02)

2 0.09 (0.01) 0.10 (0.01) 0.10 (0.02) 0.09 (0.02) 0.08 (0.03) 0.07 (0.03)

3 0.09 (0.01) 0.11 (0.01) 0.05 (0.02) 0.05 (0.01) 0.09 (0.03) 0.10 (0.02)
Genetic correlation

1-2 0.69 (0.05) 0.92 (0.11) 0.50 (0.15)

1-3 0.74 (0.05) 1.00 (0.01) 0.34 (0.18)

2-3 1.00 (0.01) 0.91 (0.19) 0.86 (0.22)

LW - Large White, LA - Landrace, PC — Prestické Black Spotted, 1V — univariate analysis. 3V_P - trivariate analysis considering individual
parities as different traits: for the explanation of the remaining abbreviations see Table 1

I11. Genetic parameters for the total number of piglets born (appro-  1V. Genetic parameters for number of piglets weaned (approximative

ximative standard errors in brackets) standard errors in brackets)
Parity order e Parity order Brecd
LW LA PC LW LA PC
Residual variance Residual variance

1 3.70 (0.04) 3.66 (0.07) 3.73 (0.11) 1 2.99 (0.03) 3.01 (0.06) 3.00 (0.11)

2 4.20 (0.05) 4.47 (0.11) 4.17 (0.14) 2 3.33 (0.04) 3.32 (0.08) 3.30 (0.1

S 4.28 (0.06) 4.82 (0.13) 4.33 (0.14) < 3.22 (0.04) 3.69 (0.08) 348 (0.1 -

Additive genetic variance Additive genctic variance

| 0.46 (0.03) 0.57 (0.06) 0.26 (0.08) | 0.38 (0.03) 0.31 (0.05) 0.47 (0.10)

2 0.51 (0.04) 0.53 (0.11) 0.16 (0.10) 2 0.32 (0.03) 0.40 (0.07) 0.37 (0.09)

3 0.64 (0.05) 0.40 (0.12) 0.43 (0.12) 3 0.41 (0.03) 0.23 (0.06) 0.34 (0.08)

Heritability Heritability

| 0.11 (0.01) 0.13 (0.01) 0.06 (0.02) | 0.11 (0.01) 0.09 (0.01) 0.14 (0.03)

2 0.11 (0.01) 0.11 (0.02) 0.04 (0.02) 2 0.09 (0.01) 0.11 (0.02) 0.10 (0.02)

3 0.13 (0.01) 0.08 (0.02) 0.09 (0.02) 3 0.11 (0.01) 0.06 (0.01) 0.09 (0.02)

Genetic correlation Genetic correlation

1-2 0.74 (0.05) 0.91 (0.11) 0.39 (0.18) 1-2 0.73 (0.05) 0.86 (0.11) 0.46 (0.14)

1-3 0.79 (0.04) 0.82 (0.13) 0.33 (0.20) 1-3 0.73 (0.04) 0.92 (0.10) 0.51 (0.16)

2-3 1.00 (0.01) 0.83 (0.18) 0.88 (0.33) 2-3 0.93 (0.03) 0.99 (0.01) 1.00 (0.02)
For abbreviations see Tables I and 11 For abbreviations sce Tables I and [1
White the heritability estimates changed between litters There seems (o be the general tendency that the ge-
only little. In Landrace the lowest heritability was es-  netic correlations between the second and third litters
timated for third litter in all traits. are larger than the correlations between the first litter
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V. Genetic correlations between traits (approximative standard er-  and the second or the third litter. An exception are the

tors iii-brackels) traits NB and NBA in Landrace.
. Breed The results from one- and multi-trait analyses were
Parity.order Lw I LA pC compared for the trait NBA onl)_l. As the results of l?olh
NB_NBA types of analyses were very similar, the comparison
was not carried out for the remaining two traits.
g 03%0.01) 9:92:(001) 0.86:(0.06) The estimates of genetic correlations between the
2 0.97 (0.01) | 096 0.01) | 090 (0.05) traits NB, NBA and NW for the first three parities are
3 0.97 (0.01) 0.90 (0.04) 0.90 (0.05) summarized in Table V. The genetic correlations be-
NB-NW tween NB and NBA and between NBA and NW were
| 0.86 (0.02) 0.85 (0.03) 0.83 (0.07) always greater than 0.9. The correlations between NB
2 0.90 (0.02) 0,90 (0.03) 0.84 (0.08) and NW were somewhat lower (from 0.77 to 0.91).
3 0.87 (0.02) 0.77 (0.10) 0.91 (0.11)
NEA-NW DISCUSSION
1 0.93 (0.01) 0.91 (0.02) 0.93 (0.06)
2 0.94 (0.01) 0.96 (0.01) 0.99 (0.01) Tables VI-IX summarize estimates of genetic pa-
3 0.92 (0.01) 0.91 (0.01) 0.91 (0.11) rameters for litter size traits from literature. Only pa-
pers were included where different parities were treated
Eor:abbreviations:see’ Tables 1:and:I as separate traits. Furthermore, in all cited papers the

number of litters in each parity was greater than 2000

VI. Literature values for genetic variances for first three litters

" Parity order
Author Trait Breed
| 2 3

Line 02 DP 0.60 1.37 0.92
Looft (1992) NB '

Line 05 DP 1.10 0.59 241

LA 0.535 0.640 0.857
Roehe and Kennedy (1995) NB

Y 0515 0916 0.605

d LW 0.78 0.90

Ducos and Bidanel (1996) NB

LA 0.71 0.86

Line 02 DP 0.65 1.19 0.59
Looft (1992) NBA

Line 05 DP 0.99 0.47 1.64

LA 0.820 1.261 0.131
Irgang et al. (1994) NBA

LW 0.625 1.110 1.148
Rydhmer et al. (1995) NBA Y 0.8 0.9

LA 0.452 0.608 0.725
Roehe and Kennedy (1995) NBA

Y 0.393 0.665 0.501

. LW 0.84 1.12

Ducos and Bidanel (1996) NBA

LA 0.58 0.78
Gotz (1996) NBA LA 0.345 0.673 0.453

SL (LW, LA) 0.88 1.04 1.28
Tholen et al. (1996) NBA

LW, LA 0.60 0.62 0.40

LA 0.809 0.969 0.177
Irgang er al. (1994) NW

LW 0.518 1.124 1.123

LA 0.303 0.322 0.221
Roehe and Kennedy (1995) NW

Y 0.250 0.280 0.419

DP - Deutsche PIG, Y — Yorkshire, SL (LW, LA) — synthetic line derived from the founder breeds LW and LA, BHZP - Bundeshybridzucht-
programm (genetic par were calcul

el

1 for p 1 animals); for r ining abbreviations see Tables I and 11

Comments to Tables VI—IX: In Gotz (1996) parity 3 stands for parity 3 and all higher parities. The values from Roehe and Kennedy
(1995) are pooled from several bivariate analyses. Irgang er al. (1994) calculated different models; the values given here are from the model
without maternal and litter effects. Genetic variances for the paper of Ducos and Bidanel (1996) were calculated from the phenotypic standard
deviations and the heritabilities
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VII. Literature values for heritabilities for first three litters

Parity ord
Author Trait Breed AH. Orge
| 2 3
Line 02 DP 0.07 0.13 0.08
Looft (1992) NB
Line 05 DP 0.12 0.05 0.21
LA 0.10 0.09 0.12
Roehe and Kennedy (1995) NB
Y 0.09 0.14 0.09
" LW 0.09 0.09
Ducos and Bidanel (1996) NB
LA 0.09 0.09
Line 02 DP 0.08 0.13 0.06
Looft (1992) NBA 8 :
Line 05 DP 0.11 0.04 0.17
Alfonso et al. (1994) - 0.02 0.02 0.02
S-trait and 2-trait models NBA LA 0.04 0.05 0.05
LA 0.15 0.21 0.02
Irgang et al. (1994) NBA
LW 0.09 0.15 0.18
LA 0.09 0.10 0.12
Roehe and Kennedy (1995) NBA
¥ 0.07 0.11 0.09
Rydhmer et al. (1995) NBA Y 0.13 0.12
LW 0.10 0.12
Ducos and Bidanel (1996) NBA
LA 0.08 0.09
Gotz (1996) NBA LA 0.14 0.20 0.12
SL (LW, LA 0.12 0.13 0.16
Tholen er al. (1996) NBA \ ) ?
LW, LA 0.10 0.11 0.09
LW, LA 0.075 0.099 0.084
Téubert er al. (1998) NBA
BHZB 0.070 0.075 0.102
LA 0.15 0.17 0.03
Irgang et al. (1994) NW
LW 0.08 1.17 0.18
LA 0.07 0.08 0.06
Roehe and Kennedy (1995) NW ’
Y 0.07 0.07 0.11
See remarks to Table VI
VIIL Literature values for correlations between first three litters
Author Trait Breed Farity oeder
1-2 1-3 2-3
LA 0.90 0.78 1.00
Roehe and Kennedy (1995) NB
Y 0.59 1.00 0.83
Alfonso er al. (1994) — 0.74 0.55 0.55
5-trait and 2-trait models NBA LA 0.92 091 0.99
LA 0.37 1.00 0.78
Irgang et al. (1994) NBA
LW 0.46 0.77 1.00
LA 0.93 0.92 1.00
Roehe and Kennedy (1995) NBA
Y 0.49 0.98 0.66
Rydhmer et al. (1995) NBA Y 0.67
Gotz (1996) NBA LA 0.69 0.85 0.90
W, i h .00
Tholen et al. (1996) NBA SkiLW, LA 0:24 0.74 !
LW, LA 0.56 0.57 1.00
LW 0.61 0.51 0.99
Téubert er al. (1998) NBA LA 0.77 0.88 0.88
BHZB 0.08 0.70 0.96
4 ! ;
Irgang et al. (1994) NW i i o e
LW 0.32 0.99 1.00
LA 0.81 0.88 0.69
Roehe and Kennedy (1995) NW ’
Y 0.17 0.34 0.59
See remarks to Table VI
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IX. Literature values for correlations between traits for first three litters

. Traits
Author Parity Breed
NB-NBA NB-NW NBA-NW
1 LA 0.95 0.66 0.72
¥ 0.98 0.73 0.73
Roehe and Kennedy (1995) ) LA 0.99 0.78 0.87
Y 0.98 0.59 0.62
5 LA 0.97 0.81 0.82
) Y 0.97 0.57 0.58

and genetic parameters were estimated with modern
program packages (derivative-free REML - Meyer,
1991, Johansson, 1992, Boldman et al., 1993; VCE -
Groeneveld, 1994) using at least bivariate models.

Most data from literature are available for the trait
NBA. The genetic variance ranges from 0.35 to 0.99 in
first litter, from 0.47 to 1.26 in second litter and from
0.13 to 1.64 in third litter (Table VI). The estimates
from this investigation support those literature values.
The genetic variances calculated for the second litter
are a little lower than the lower border of this interval
for all three breeds. Literature data show nearly always
a slight increase in the genetic variance from the first
to the second litter. This could only be confirmed for
the largest breed (LW), but the difference was only
0.05 (in the same order of magnitude as the estimated
standard error), whereas in the literature an increase of
about 0.2 in the genetic variance is observed on average.

Literature values of the heritability for NBA range
from 0.02 to 0.21 (Table VII), most values being close
to 0.10 as in the present study. Irgang et al. (1994)
found somewhat extreme differences between parities
for LA (0.21 for 2nd litter, 0.02 for third litter). Nor-
mally, the differences between parities were moderate
and data did not indicate changes in a certain direction.
The correlations between parity orders are given in
Table VIII. The medians for the trait NBA are 0.61, 0.85
and 0.99 for the combinations of parity orders 1-2, 1-3
and 2-3, respectively. This is in good agreement with
the estimates for LW. The breed PC showed the same
tendency with lower values, in Landrace the three ge-
netic correlations differed only slightly from each other
not following the above mentioned tendency. On the
basis of the average results from the literature it can be
concluded that in most cases it should be justified to
treat the first litter as separated trait and the second and
third (and possibly all further) litters together as one
trait.

The results for NB and NW are very similar to those
for NBA. Both genetic correlations and heritabilities
are in the same order of magnitude (Tables VI and VII).
Correlations between traits within parities were pub-
lished by Roehe and Kennedy (1995) (Table IX). All
correlations between NB and NBA are very high (0.95 to
0.99) which is in good agreement with our findings
(Table V). The correlations between NB or NBA on the
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one hand and NW on the other hand are somewhat
lower than calculated from the Czech pig populations.
One reason for that may be that in the Canadian data
set crossfostering was allowed for whereas in Czech
herdbook herds crossfostering is not carried out.
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POROVNANIE MASOVE] UZITKOVOSTI BYCKOV
SLOVENSKEHO STRAKATEHO PLEMENA PO ROZNYCH
PLEMENNIKOCH

COMPARISON OF BEEF YIELD IN YOUNG BULLS OF SLOVAKIAN
PIED BREED AFTER VARIOUS SIRES

J. Kica', P. Polak', J. Huba', J. Kmet', T. Sakowski®, K. Sloniewski’

'Research Institute of Animal Production, Nitra, Slovak Republic
Institut Genetiki i Hodowli Zvierzat PAN, Jastrebiec, Poland

ABSTRACT: The objective of the paper was to determine beef yield in the progeny after selected breeding bulls of
simmentalized breeds of domestic and foreign provenance. The trial was a long-term one, lasting from 150 to ca. 480 days
of age. Average daily live weight gains ranged from 1,172 g and 1,193 g in groups D and E to 1.342 g and 1,363 g in groups
C and F by about 480 days of age, and from 1,310 g and 1,325 g to 1,458 and 1,454 g in the same groups by one year of
age. Average growth rate in groups A and B was at the middle level between the above pairs of groups. (Groups A to E include
progenies after different sires. Similar results of the group position were determined for net weight gains. There were no
larger differences in nutrient consumption per feeding day between the groups, and nutrient consumption per unit of produc-
tion was determined by the growth rate. The weight of dressed carcass was influenced by pre-slaughter weight, and the
differences in dressing percentage were insignificant. Internal fat deposition was low, even at higher live weights and higher
growth rate, kidney fat content ranged from 0.97 to 1.40% in the separate groups while total internal fat content was between
2.09 and 2.79% of pre-slaughter live weight. Very good parameters of beef yield were established in some breeding bulls
during the trial; breeding value for milk yield was relatively high. With regard to the breeding process of simmentalized
breeds, it is necessary to make strict tests of meat yield inheritance. The highest parameters of beef yield and breeding bull
progeny in the trial were determined at the breeding value for milk production ca. 8,500 kg.

Keywords: simmentalized breeds; fattening; growth rate; nutrient consumption; carcass value

ABSTRAKT: Cielom price bolo stanovit misovi GZitkovost potomkov po vybranych plemennych bykoch simentalizovanych
plemien doméceho a zahrani¢ného chovu. Pokus bol dlhodoby a trval od 150 do cca 480 dni veku. Priemerné denné prirastky
Zivej hmotnosti sa pohybovali od 1 172 g a1 193 g v skupinich D a Edo | 342 g a | 363 g v skupindch C a F do veku cca
480 dniaod 1 310 ga 1 325 gdo 1 458 g a | 454 g v tych istych skupinich do veku jedného roka. Priemerni intenzita
rastu v skupinich A a B bola uprostred medzi uvedenymi dvojicami skupin (skupiny A aZ E predstavuji potomstvo po
réznych plemennikoch). Obdobné vysledky v postaveni skupin sme zistili aj pri netto prirastku. V spotrebe Zivin na kfmny
defi sme medzi skupinami nezistili vicSie rozdiely a spotreba Zivin na jednotku produkcie bola determinovand dosahovanou
intenzitou rastu. Hmotnost jato¢ne opracovaného tela bola ovplyvnena hmotnostou pred zabitim a zistili sme nepreukazné
rozdiely v jato&nej vytaZnosti. Ukladanie vnitorného loja bolo nizke aj pri vy§§ich hmotnostiach a vysokej intenzite rastu,
obsah obli¢kového loja sa pohyboval v jednotlivych skupinich v rozmedzi 0,97-1,40 % a obsah celkového vniitorného loja
2,09-2,79 % zo Zivej hmotnosti pred zabitim. V rdmci pokusu sme pri niektorych plemennych bykoch zistili veImi dobré
parametre misovej uzitkovosti, pri pomerne vysokej rodokmeiiovej hodnote pre mliekovii Zitkovost. Z hladiska Slachtitel-
ského procesu simentalizovanych plemien povaZujeme za potrebné robit aj prisnu testdciu dedinosti misovej GZitkovosti.
NajvysSie parametre misovej iZitkovosti sme zistili pri rodokmefiovej hodnote pre produkciu mlieka cca 8 500 kg.

Klicové slova: simentalizované plemend; vykrm; intenzita rastu; spotreba Zivin; jato¢nd hodnota

UvoD

Pri chove kombinovanych plemien hovidzieho do-
bytka ma vyznamné postavenie aj misova dZitkovost.
V minulosti bola predmetom rozsiahleho vyskumu méso-
va uzitkovost slovenského strakatého plemena. V dob-
rych podmienkach vyZivy a ustajnenia boli dosahované
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prirastky Zivej hmotnosti dosahujice aZ troveil 1 670 g
na kus a defi (Antal et al., 1985; Botto et al., 1985;
Skultéty et al., 1980; Kica, Nosal, 1984; Antal er al.,
1989). Vo vSeobecnosti mozno podla citovanych auto-
rov konstatovat, Ze pri dodrzani zdsad vyrovnanej in-
tenzivnej vyZivy dosahuji byky slovenského strakatého
plemena Zivi hmotnost 550 kg vo veku 381 dni, pri
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priemernych dennych prirastkoch 1 411 g s rozpitim
od 1 244 do 1 619 g v obdobi vykrmu a pri priemer-
nych celozivotnych prirastkoch 1 381 g s rozpitim od
1 203 do 1 545 g na kus a defi.

Flak a Fagko (1980) uvadzaji fenotypovi premenli-
vost ukazovatelov exteriéru a misovej uzitkovosti
422 otcovskych polosirodencov bykov slovenského stra-
katého plemena na staniciach vykrmnosti a jatoCnej
hodnoty. Autori zistili, Ze priemernd Zivd hmotnost vo
veku 150 dni bola 152,68 kg a vo veku 484,12 dni (pri
ukonceni vykrmu) 527,09 kg.

Priemerny denny prirastok vo vykrme bol 1 112 g,
netto prirastok 601 g. Spotreba Zivin na 1 000 g prirast-
ku bola 3,881 SJ a 681 g SNL. Jatotné ukazovatele
mali tieto hodnoty: jatoénd vytaZnost 58,81 %, podiel
hodnotnych Casti misa 38,86 %, hmotnost jato¢nych
polovigiek s oblitkami a oblickovym lojom 298,02 kg,
hmotnost jatocnych poloviciek bez obliciek a oblicko-
vého loja 291,66 kg. Vyvoj misovej tZitkovosti bavor-
ského strakatého dobytka v obdobi 1965-1990 uvadza-
ju Kogel et al. (1991). V porovndvanom obdobi autori
zistili zretelné zlepSenie rastovej schopnosti, telesného
ramca a priemernych prirastkov Zivej hmotnosti. Na-
proti tomu sa zhor$ila kvalita jato¢nych polovi¢iek, naj-
mi osvalenie stehna. Anonym (1991) popisuje sposob
a vysledky testdcie vykrmnosti a jato¢nej hodnoty ra-
kuaskeho strakatého dobytka v testaénom obdobi od ve-
ku 29 do veku 265 dni. V ramci stanice vykrmnosti
a jato¢nej hodnoty sa dosahuje priemerny denny priras-
tok 1 191 g pri priemernej vytaZnosti 56,1 %. Pri teste
vlastnej uzitkovosti potencidlnych plemennych bykov
bol dosiahnuty prirastok Zivej hmotnosti v priemere
1 398 g. Bartoni et al. (1998) uvadzaji porovnanie vy-
krmnosti, zloZenia jato¢ného tela a kvality misa by-
kov-kriZzencov po otcoch plemien charolais a belgické
modrobiele s ¢istokrvnymi bykmi plemena Ceské stra-
katé.

Cielom pokusu bolo otestoval misova uzitkovost
potomstva po naich a zahrani¢nych simentalizovanych
bykoch v intenzivnych podmienkach chovu.

MATERIAL A METODA

Do pokusu sme zaradili bycky po Siestich plemen-
nych bykoch simentalizovanych plemien z doméceho
a zahrani¢ného chovu.

Testované potomstvo byckov v jednotlivych skupi-
nach bolo po tychto plemennych bykoch:

Skupina Statny Utitkovost matky byka
potomstva register byka (kg)

A STH-001 9 981

B STK-008 8934

C BIT-001 8 450

D ALM-001 16 390

E HX-032 6797

P RNN-001 8 282
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Byc¢ky sme nakupili z polnohospodarskych podni-
kov vo veku 14 az 21 dni na ucelové hospodarstvo
VUZV v Nitre. Po kaZdom plemennikovi sme nakupili
synov z minimalne troch chovov. Matky byckov naku-
penych do testu boli slovenského strakatého plemena.
Odchov do veku 150 dni prebiehal za rovnakych cho-
vatelskych podmienok v telatniku UH pri spotrebe 32 kg
mlie¢nej kimnej zmesi, 140 kg lucernového sena, 130 kg
kukuri¢nej sildZe a 230 kg kfmnej zmesi HD-02 — do-
plnkovej pre telatd (TKS). Vlastné testaéné pokusné
obdobie s by¢kami sme zacali za rovnakych podmie-
nok ustajnenia, oSetrovania, systému kifmenia a vyZivy
po dosiahnuti priemerného veku 150 dni. Systém vyZi-
vy bol zaloZeny na skrmovani kukuriénej silaze ad li-
bitum s obsahom suSiny cca 30 % s pridavkom 1,20 kg
lucernového sena a individudlnej kimnej zmesi s obsa-
hom v priemere 7,85 MJ NEV, 115 g PDI a 170 g
N-latok. Kfmenie byckov v teste bolo skupinové dva-
krat denne s navaZovanim krmiv pred kazdym kfmenim
a odvazovanim nevyzratych zvyskov raz denne. V pra-
ci vyhodnocujeme spotrebu Zivin na kimny deii a | kg
prirastku za celé obdobie vykrmu a do jedného roka
veku. Okrem spotreby susiny vyhodnocujeme spotrebu
NEV v MJ, PDI v g a aj pomocny ukazovatel N-litky
v g. Vyzivnu hodnotu krmiv sme vypocitali na zaklade
chemickych analyz vykonanych na UVZ VUZV v Nit-
re. Ustajnenie bykov v teste bolo vizné, kazda skupina
oddelene. VéZenie pokusnych bykov sme robili v me-
saCnych intervaloch v rovnakom ¢ase a v rovnakom
poradi. V prici vyhodnocujeme intenzitu rastu merani
prirastkami Zivej hmotnosti do veku 365 dni a do konca
pokusu, t.j. do veku 480 dni, a netto prirastok. Po do-
siahnuti 480 dni veku boli bycky odovzdavané na kon-
trolné zabitie na bitdnok VUZV. Pri kontrolnom zabiti
sme zistovali hmotnost jato&nych poloviciek, jato¢ni
a Cistd vytaznost, obsah a podiel obli¢kového, bacho-
rového a ¢revného tuku a hmotnost vniitorného tuku
spolu. Dosiahnuté vysledky sme vyhodnotili matematicko-
-Statistickymi metédami pri testovani rozdielov medzi na-
meranymi hodnotami v jednotlivych skupinach pomo-
cou r-testu s pouZitim programu STATGRAFIC.

VYSLEDKY A DISKUSIA

Priemerné hodnoty Zivej hmotnosti byckov v jednotli-
vych skupindch na zaciatku pokusu, vo veku 365 dni, na
konci pokusu a pred zabitim po 24hodinovom lacneni
uvidzame v tab. I. Priemernd Ziva hmotnost byc¢kov na
zaCiatku pokusu vo veku 150 dni bola v jednotlivych
skupinéch rozdielna aj napriek rovnakému systému od-
chovu, ¢o sved&i o znacnej variabilite v intenzite rastu
simentalizovanych plemien dobytka kombinovaného
masovo-mliekového typu. Priemerné denné prirastky
pocas odchovu do 150 dni veku boli aj napriek streso-
vym faktorom s dopravou a karanténou dobré a pohy-
bovali sa od 671 g v skupine D do 862 g v skupine F.
V désledku rozdielnej intenzity rastu v jednotlivych
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I. Hodnoty priemernej Zivej hmotnosti by¢kov v jednotlivych Stadidch vykrmu a ich 3tatistickd charakteristika — Average live weight of

young bulls in the fattening stages and their statistical data

Zivd Skupina® Testovanie rozdielov’
hmotnost A B C D E F |[A-D|[B-D|B-F|C-D|C-F|D-F|E-F
v obdobi' n 10 6 6 11 10 1
- T | 161.80] 163.33] 144,67 140,64 146.80] 169.27| 21.2* | 22,7* | - — | 246% [2867] 225
p:klzl::‘z“ Y s 747| 832] 1190] 447 507 4.69

v 1460| 12.47] 2014] 1054] 1092] 9.20

T | 455.80| 458,50 458.17| 422.27| 431.70| 481.91| 33.5% | 36.2* | - | 359 | - |59.67*| 50.2**
b e s | 1275] 1076| 1600| 879| 1025| 855

v 876| 575| 855 690 7.51| 588

; T | 577.30] 554,33] 588.33] 527.73| 541.20[ 607.36| 49.6* | - [s307 | 606" | - [79.67[66.2*

:;kﬁ::f' s | 1608 978 2074 1251] 1221 865

v 881 432| 863| 786 7.8 472
Vek na T | 481,20] 464,67 481,00| 480,00 481,10[ 47136 - = = > = = =
konci 5 573| 7.02| a01| sas| ass| 292
pokusu’ v 377] 370 204 356] 321 206

*P <005 "™ P<00l; " P <000l

"live weight at fattening stages, %at the beginning of trial, 3t 365 days of age, 4at the end of trial, sagc at the end of trial, (‘group. "test of

differences

skupindch uZ poc¢as odchovu sme zistili preukazné roz-
diely (P < 0,05) v zivej hmotnosti na zaciatku pokusu
medzi skupinou D a skupinami A a B a medzi skupi-
nami C a F a vysoko preukazny rozdiel (P < 0,001)
medzi skupinami D a F. Obdobne sme zistili aj vysoko
preukazny rozdiel (P < 0,01) medzi skupinami E a F.
Obdobnd, o 4,5 kg niZ8iu priemernd Zivi hmotnost na
zaCiatku testacie uvadzaji Flak a Fasko (1980) pri ana-
lyze vysledkov stanic pre skisky vykrmnosti a jato¢nej
hodnoty plemena slovenské strakaté. Vo veku 365 dni
sme najniZsiu priemernd Zivi hmotnost zistili taktieZ
v skupine D. Rozdiel bol preukazny (P < 0,05) oproti
skupindm A, B a C a vysoko preukazny (P < 0,001)
v porovnani so skupinou F. Priemerna Zivd hmotnost
byckov vo veku 365 dni po 7 mesiacoch testicie bola
450 kg s rozpitim od 422,27 kg v skupine D do 481,91 kg
v skupine F. Ziva hmotnost bykov na konci pokusu vo
veku cca 480 dni bola zna¢ne rozdielna. Priemerna Ziva
hmotnost na konci pokusu za vSetky skupiny sme zistili
565,31 kg s rozpitim od 527,73 kg v skupine D do
607,36 kg v skupine F (tab. I).

Priemerné denné prirastky Zivej hmotnosti do
365 dni, za cely vykrm do 480 dni veku a netto priras-
tok uvadzame v tab. II. Najvy&Sie priemerné prirastky
zivej hmotnosti do veku | roka sme zistili v skupinach
C aF (1 458 g, resp. 1 454 g na ks a deii). Obdobne
sme v tychto skupinach zistili aj najvysSie priemerné
denné prirastky za celé obdobie vykrmu — | 342 g
v skupine C a 1 363 g v skupine F. V priemernych pri-
rastkoch Zivej hmotnosti v pokuse sa vytvorili dvojice
s takmer rovnakym priebehom rastu. Popri dvojici sku-
pin C a F to bola dvojica skupin A a B s niZSou inten-
zitou rastu cca o 100 g na kus a defi a dvojica D a E
s najniZSou intenzitou rastu do 1 roka, ako aj za cely
pokus (tab. II). Preukazné rozdiely (P < 0,05) v prie-
mernych prirastkoch Zivej hmotnosti sme zistili medzi
skupinami C a E, vysoko preukazné rozdiely (P < 0,01)
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medzi skupinami C a D a E a F a velmi vysoko preu-
kazné (P < 0,001) medzi skupinami D a F. Rovnaké,
Statisticky preukazné rozdiely sme zistili aj pri testovani
rozdielov v prirastkoch Zivej hmotnosti do veku 480 dni.
Rozdiely v netto prirastkoch medzi skupinami A a F,
B a D, C a D boli preukazné (P < 0,05), rozdiel medzi
skupinami B a F bol vysoko preukazny (P < 0,01)
a medzi skupinami D a E voci skupine F velmi vysoko
preukazny (P < 0,001). Priemerné denné prirastky Zivej
hmotnosti dosiahnuté v dlhodobom pokuse si pomerne
vysoké — st podstatne vysSie, ako uvadzaja Flak a Fasko
(1980) pri vyhodnocovani vysledkov na SVIH. Bycky
v skupindch C a F do veku 365 dni dosiahli v priemere
intenzitu rastu pozadovani pre misovy typ slovenského
strakatého plemena, ktord formulovali Antal ef al. (1989)
pri pomerne vysokej rodokmefiovej hodnote pre produk-
ciu mlieka ich matiek (8 282 kg a 8 450 kg). V krétko-
dobych pokusoch obdobnii intenzitu rastu pri bykoch
slovenského strakatého plemena uvidzaji Skultéty et
al. (1980), Kica, Nosal (1984), Botto et al. (1985)
a Anonym (1991). NaSe vysledky potvrdili skutocnost,
Ze bykov slovenského strakatého plemena mozno vykr-
movat do vysSich Zivych hmotnosti aj pri vysokej in-
tenzite rastu.

Spotrebu su$iny a Zivin na kimny defi a | kg prirast-
ku Zivej hmotnosti v jednotlivych skupinich uvidzame
v tab. III. Spotreba jednotlivych Zivin na 1 KD bola
pomerne vyrovnand bez vicSich rozdielov a spotreba
na | kg prirastku bola ovplyvnena dosiahnutym prirast-
kom Zivej hmotnosti. NajniZ8iu spotrebu sufiny a Zivin
sme zistili v skupine F, za ktorou nasledovala skupina C.
Tak ako pri intenzite rastu aj pri spotrebe Zivin na | kg
prirastku boli skupiny rozvrstvené po dvojiciach. Prie-
mernd spotreba suSiny na 100 kg Zivej hmotnosti bola
vo v8etkych skupinich v rozmedzi 2,02-2,39 kg
(tab. IIT). Hmotnost jatone opracovaného tela v teplom
stave a jato&ni a Cistd vytaZnost uvidzame v tab. IV.
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11. Priemerné denné prirastky Zivej hmotnosti a netto prirastok pocas pokusu — Average daily live weight gains and net weight gain during
the trial

Skupina! . Prirastky Zivej hmotnosti®
do 365 dni* za cely pokus® netto prirastok®
X 1 367,5 1 2549 639.5
A 55 10 327 31,5 20,1
v 7.5 8.0 9.9
X 1373.0 12473 639.0
B 5 6 173 51.5 14,5
v 3,1 10,3 5.6
X 1 458.0 1342,0 657.2
C 5 6 422 443 310
v 7.1 8.1 11,6
x 1 309.9 1172,0 593.9
D 5 1 238 23,5 12,8
v 6,0 6,6 7.1
X 13250 1 193.0 604.0
E 55 10 33,0 36,2 18.2
v 79 3.1 9.4
¥ 1 454,0 1 363,4 688,7
F 55 1 27,0 25,8 9.4
v 6,2 6.3 4.5
A-D = 82.63" -
A-F - 108.46* 49.23*
Preukazné Sk - = 4500"
rozdiely medzi B-F - 116,03* 49,73
skupinami’ c-D 148.09** 169,73 63.26"
C-E 132.90% 148,60" =
D-F 144,09*** 191.09*** 94,82
E-F 128,90%* 169.96%* 84,737

*P<0,05 P <00l P <0001

Igroup. 2signiﬁc:mt differences between the groups, 3ive weight gains, *by 365 days. Sover the trial, “net weight gain

I11. Spotreba Zivin na kimny deii a | kg prirastku Zivej hmotnosti pri vykrme od veku 150 dni do konca pokusu — Nutrient consumption per
feeding day and 1 kg of live weight gain during fattening from 150 days to the end of trial

Ukazovatel! Skapisn bikey”
A B C D E F
Spotreba na | kimny deii?
Sugina® kg 8,04 7,96 8.01 791 8,17 7.84
NEV MJ 533 527 53.1 52,6 543 52,0
PDI g 682 673 678 679 695 670
N-latky* g 1039 1027 1033 1034 1 059 1 020
Spotreba susiny na 100 kg Zivej hmotnosti® kg 2,18 2,22 2.19 2,37 2.38 2,02
Spotreba na | kg prirastku®
Sugina kg 6.41 6.38 597 6,75 6.85 5.75
NEV MJ 42,47 42,26 39,57 44,88 45,52 38.15
PDI g 543 540 505 579 583 492
N-latky g 828 824 770 882 888 748

lpnrmneter. 2consumption per feeding day. Jdry matter, "proteins. 5dry matter consumption per 100 kg of live weight. “consumption per 1 kg
of weight gain, "bull group
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1V. Priemernd jatoCnd a Cistd vylaZnost bykov — Average dressing and net per ge of bulls
Tazousiai! Skupina® Testovanie rozdielov’
A B C D E F |B-E|B-F|C-D|D-F|E-F
n 10 6 6 1 10 1
. X | 550,10 | 52833 | 556,50 | 501,91 | 513,80 | 578,73 | - L s = <
g::: e s | 1464 | 1033 | 1782 | 1174 | 1059 | 901
v 841 | 479 | 784| 818 652| 517
Hitiotiost T | 307,50 | 296,67 | 315,67 | 285,00 | 29020 | 324,64 |~ [27.97** | 30.67* |39.64***| 4.44*+++
jatoEnych 5 944 | 614 | 245| 637 779 | 460
polindak v 971 | 506 | 1006 742| 849 | 470
¥ 55.86 | 56,16 | 56.64 | 5682 | 5643 | se1 | - - = - =
Jatognd vytaZnost* 5 049 | 046 078 | 055| 066 | 023
v 280 | 201 | 337| 322| 28| 137
¥ 6143 | 60,73 | 6141 | 6131 | 6262 | 6247 | 1.88* - - A -
Cistd vyiaznost® 5 021 | 067| 069| 047| 047| o050
v 249 | 271| 275| 255| 236 | 266

*P <005 P <001 P <0,001

'pnrame(er, 2pn:~.\il:1ughh:r live weight, "weighl of sides of beef, "dressing percentage, Snet percentage, ('group. Ttest of differences

V. Priemerny obsah vnitorného loja a jeho podiel zo Zivej hmotnosti pred zabitim — Average content of internal fat and its percentage in

pre-slaughter live weight

i Skupina’ Testovanie rozdielov®
Obsah loja' (kg)
A B € D E F |A-B|B-C|B-E|B-F|C-D|D-F
X 2,83 | 233 | 201 | 252 | 245 | 284 - - - - - -
Crevny loj? 5 0,186 0.212] 0458| 0.177| 0.142| 0.139
v 20,81 | 22,30 | 5576 |2335 |18.28 | 16,21
Podiel® % 051 | 044 | 036 | 050 | 048 | 049
X 432 | 360 | 558 | 417 | 456 | 553 - 198 [ 096* | 193 | 1.41* | 1.35*
Bachorovy loj* 5 0413 0403| 0673 0284| 0,244 0.540
v 30,24 | 27,44 | 29,53 | 22,56 | 1690 | 32,39
Podiel % 079 | 068 [ 1,00 [ 083 | 089 | 096
X 770 | 515 | 7,65 | 614 | 7,03 | 7,80 | 2,55* [ - - 265 | - 1,65%
Obligkovy loj® 5 0,635 0740 1.053| 0469 0.607| 0.552
v 26,07 | 35,18 | 33,70 | 2529 | 26,92 | 23,47
Podiel % 140 | 097 | 137 | 122 | 139 | 135
¥ 14,85 | 11,03 | 1558 | 12,84 | 1413 | 16:16 | 3.82* | - | 310 | sa3* - | 333+
Vniitorny loj i i i .
spolu 5 1,09 [ 109 | 1.86 | 0,809| 0.895[ 1,091
v 23,22 | 24,16 | 29,29 | 20,90 | 20,02 | 22,40
Podiel % 2,70 | 2,09 | 280 | 256 | 275 | 279

*P <005 *P<001; " P <0001

'fat content, %intestinal fat, ]pcrccnmgc. *rumen fat, 5kidm:y fat, “internal fat, 7gmup. Mtest of differences

Hmotnost jatocne opracovaného tela bola v skupine F
vysoko preukazne vysSia (P < 0,01) ako v skupine B
a velmi vysoko preukazne vysSia (P < 0,001) ako v sku-
pindch D a E. Preukazny rozdiel (P < 0,05) sme zistili
aj medzi skupinami C a D. V priemernej jatoCnej vytaZ-
nosti sme medzi jednotlivymi skupinami nezistili $tatis-
ticky vyznamné rozdiely. Hodnoty priemernej Cistej
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vytaZnosti v jednotlivych skupinich uZ neboli tak vy-
rovnané ako pri jato¢nej vyfaZinosti. Statisticky vy-
znamné rozdiely (P < 0,05) sme zistili medzi skupinou
E a skupinou B.

Obsah ¢revného, bachorového, oblickového a vni-
torného loja spolu a ich podiel zo Zivej hmotnosti pred
zabitim uvadzame v tab. V. Pri ukladani ¢revného loja
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sme medzi skupinami nezistili preukazné rozdiely.
Podiel zo Zivej hmotnosti pred zabitim bol pomerne
nizky a pohyboval sa v rozmedzi 0,44-0,51 %. Pri ob-
sahu bachorového loja sme v jednotlivych skupindch
zistili vicSie rozdiely ako pri obsahu &revného loja.
Preukazny rozdiel (P < 0,05) sme zistili medzi skupi-
nou B a skupinami C, E a F a medzi skupinou D a sku-
pinami C a F. Priemerny obsah oblickového loja v jed-
notlivych skupinach tvoril najvacsi podiel z vnitornych
lojov a pohyboval sa v rozmedzi 0,97 aZ 1,40 % zo Zivej
hmotnosti pred zabitim. Preukazné rozdiely (P < 0,05)
v obsahu obli¢kového loja sme zistili medzi skupinou
s najvy$Sou Zivou hmotnostou pred zabitim (F) a sku-
pinami s najniZ§ou hmotnostou (B a D). Pri hodnoteni
obsahu oblickového loja v jednotlivych skupindch sa
zd4, Ze rozdiely medzi skupinami si vyvolané rozdiel-
nou Zivou hmotnostou pred zabitim. Ukladanie vniitor-
ného loja spolu bolo vo vSetkych skupindch vzhladom
na dosiahnutd Zivii hmotnost a intenzitu rastu pomerne
nizke a jeho podiel bol v rozpiti od 2,09 do 2,79 % zo
Zivej hmotnosti pred zabitim.

Statisticky preukazne vy$§i obsah (P < 0,05) celkové-
ho vnitorného loja sme zistili v skupine F v porovnani
so skupinou D a vysoko preukazne vys$i (P < 0,01)
v porovnani so skupinou B. Priemerny obsah vnitorné-
ho loja, ako aj obsah jeho jednotlivych zloZiek zisteny
v tomto pokuse je niZ8i, ako uvadzaju pri vysokej in-
tenzite rastu Antal et al. (1989) a Skultéty et al. (1986).
Bartoii er al. (1998) zistili vy$8i obsah jednotlivych
druhov vniitorného loja, ako aj celkového loja pri menej
intenzivnom vykrme ako v naSom pokuse pri krizencoch
po otcoch plemien charolais a belgické modrobiele,
ako aj Ceského strakatého dobytka. Flak a Fasko (1980)
pri analyze vysledkov ziskanych na staniciach vykrm-
nosti a jato¢nej hodnoty uvadzaji obdobny obsah ob-
lickového loja ako v naSom pokuse, ale pri niZiej Zivej
hmotnosti a niZSej intenzite rastu. Obdobne aj Kogel et
al. (1991) zistili, Ze pri plemene fleckvieh sa v obdobi
1965-1990 pomer miisitych Casti a tuku pri zachovani
rovnakého podielu kosti zhor3il len nepatrne.

Zaverom mozno konStatoval, Ze v ramci testacie
sme zistili velmi dobré parametre misovej uZitkovosti
potomstva po niektorych plemennych bykoch simenta-

lizovanych plemien z domaceho a zahrani¢ného chovu.
Z hladiska znacnej variability medzi potomkami po vy-
branych testovanych bykoch povaZujeme za potrebné
v ramci §lachtitelského procesu robit prisnu kontrolu
dediCnosti misovej Zitkovosti.
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VLIV DARKYN A OTCU EMBRYI NA VYSLEDKY
SUPEROVULACE A PRENOSU EMBRYI"

THE EFFECT OF EMBRYO DONORS AND FATHERS ON THE RESULTS
OF SUPEROVULATION AND EMBRYO TRANSFER
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ABSTRACT: The objective of the paper was to evaluate the effect of donors (MOTHERS) and sires (FATHERS) on embryo
recovery and quality after superovulation treatment, and on survival after transfer of fresh and thawed embryos, i.e. on
conception rates of donors. Heifers and first-calvers of Piemontese breed (n = 75) were used as embryo donors: they were
included in a superovulation schedule prostaglandin Fyyy,, (Oestrophan) — FSH (Folicotropin Spofa) at a total dose of 560 i.u.
FSH for cows and 400 i.u. for heifers. Donors were inseminated three times using a single semen dose in each case. Embryos
were collected on day 7 after the first insemination, and cultivated by common techniques. Embryo freezing took place in
a medium containing 1.37M glycerol (10% by volume) under a regime of 0.3 °C/min to reach a temperature of -35 °C before
they were transferred to LN,. Embryo thawing lasted 7 seconds in the air and in 30 °C water bath. Three steps were taken
to rinse glycerol away. Synchronization of heifers-recipients at the age and live weight after the first insemination included
double application of prostaglandin Fyypy, (Oestrophan) in an I1-day interval. Embryos were transferred to convenient
recipients to the ipsilateral uterine horn onto an ovary with CL, using Woérrlein instrument (Germany). Routine variation-sta-
tistical methods and multifactor analysis of variance were used for data processing. Differences in average numbers of
recovered ova (from 4.40 * 3.81 in ZPI 168 /ZPI = sire register/ to 6.25 + 9.10 in ZPI 162 and ZPI 169, and 6.53 + 6.08 in
ZP1 164) and transferable embryos (1.75 % 1.29 in ZPI 173 to 4.63 + 3.46 in ZPI 169) were statistically insignificant (P > 0.05),
probably due to high variability of results. Multifactor analysis of variance of the effects mother and father facilitated to
determine highly significant (P < 0.01) and significant (P < 0.05) effects of mothers and fathers on recovery of ova and
transferable embryos and/or on their percentage and on recovery of unfertilized oocytes. But the inclusion of the effect mother
x father did not demonstrate any significant effects of this factor on any indicator under study. This indicates the effect of
embryo mothers and fathers on some parameters, but the effect is not inherent in a definite parental combination mother x father.
The effect of mated sires on embryo survival after ET was evaluated for the total of 395 transfers in'ten breeding bulls —
embryo fathers of Piemontese breed. Insignificant differences were determined in conception rates of recipients after fresh
embryo transfer (P > 0.05) with respect to the sire used for insemination, as well as after transfer of frozen embryos and
embryos in total. Above-average conception rates were recorded in two sires after fresh embryo transfer. Basic statistical data
on the set of 193 embryo recoveries from 75 donors inseminated by 12 sires are presented. A total of 6.145 + 3.945 ova were
recovered on average: out of them 3.425 £ 2.296 transferable embryos originated, which is 49.619 + 32.931% of transterable
embryos from the particular collections.

Keywords: cattle; reproduction; donors, recipients, sire; superovulation; embryo transfer; conception rate

ABSTRAKT: Cilem price bylo zhodnotit vliv dirkyii (MATEK) a plemeniki (OTCU) na zisk a kvalitu embryi po supero-
vulaénim oSetfeni a pfeZivani po pienosu Cerstvych a rozmrazenych embryi, (j. zabfezivini pfijemkyi. Jako dirkyn& embryi
byly pouZity jalovice a prvotelky plemene piemontese (n = 75), které byly superovuloviny reZimem prostaglandin Fayp,
(Oestrophan) — FSH (Folicotropin, Spofa) v celkové ddvce 560 m.j. FSH pro kravy a 400 m.j. FSH pro jalovice. Inseminace
darkyné byla provedena tfikrit vZdy jednou davkou semene. Odbér byl proveden 7. den po prvni inseminaci, kultivace embryi
byla provddéna b&Znymi postupy. Zmrazovéini embryi bylo provddéno v médiu s 1,37M glycerolu (10 % objemového)
rezimem 0,3 °C.min”' do 35 °C pied prenesenim do LN,. Rozmrazeni embryi bylo provadéno 7 sekund na vzduchu a ve
30 °C teplé vodni lizni. Odmyvani glycerolu bylo provadéno ve tfech krocich. Synchronizace pfijemkyii-jalovic ve veéku
a hmotnosti pro provedeni prvni inseminace zahrnovala dvoji aplikaci prostaglandinu F,y, (Oestrophan) v I l1dennim inter-

* Vyzkum byl podporovin MZe CR (&. projektu NAZV 6538 a 7159, MSMT & ME 212).
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valu. Embrya byla aparaturou Worrlein (Némecko) pfendSena vhodnym recipientkdm do ipsilaterdlniho rohu déloZniho
k vaje¢niku s CL. Zpracovéni vysledkl bylo provedeno b&Znymi varia¢né-statistickymi metodami a vicefaktorovou analyzou
varianci (SAS, 1997). Byly zji§tény statisticky nevyznamné rozdily (P > 0,05) v primérnych poétech ziskanych vaji¢ek (od
4,40 + 3,81 u ZPI 168 do 6,25 £ 9,10 u ZPI 162 a ZPI 169 a 6,53 + 6,08 u ZPI 164) i vhodnych embryi (1,75 + 1,29 u ZPI
173 do 4,63 £ 3,46 u ZPI 169), patrn& z divodi vysoké variability vysledkii. Pomoci vicefaktorové analyzy varianci vlivi
matka a otec byly stanoveny vysoce priikazné (P < 0,01) a prikazné (P < 0,05) vlivy matek i otcli na zisk vaji¢ek a vhodnych
embryi, resp. jejich procento a zisk neoplozenych oocytu. Pfi zafazeni vlivu matka x otec vSak priikazny vliv tohoto faktoru
na kterykoliv sledovany ukazatel zji$tén nebyl. Z toho je zifejmy vliv matek i otcli embryi na n€které sledované ukazatele,
ale nespodiva v urtité rodi¢ovské kombinaci matka x otec. Vliv pfipafovanych plemenikl na pfeZivani embryi po pfenosu
byl vyhodnocen u deseti plemennych bykui-otcti embryi plemene piemontese u celkem 395 pienost. Byly zjistény neprikazné
rozdily v zabrezdvini piijemkyii po pfenosu Eerstvych embryi (P > 0,05) podle plemenika pouZitého k inseminaci i po pfenosu
embryi zmrazenych a embryi celkem. U dvou plemenikii bylo zjisténo nadprimérné zabfezavini po pfenosu Cerstvych embryi.
Jsou uvedeny zédkladni statistické parametry souboru 193 odbéri embryi provedenych od 75 darkyfi inseminovanych 12 pleme-
niky. Celkem bylo ziskdno v priméru 6,145 * 3,945 vajiCek, ze kterych bylo 3,425 + 2,296 vhodnych embryi, coZ predstavuje

49,619 * 32,931 % vhodnych embryi z jednotlivych odbéri.

Kliova slova: skot; reprodukce; darkyng; pfijemkyné; plemenik; superovulace; pfenos embryi; zabfezavéni

UvVOoD

Prenos embryi u skotu masnych plemen je nejcastéji
vyuZivdn k zaloZeni stdda ndkupem embryi, roz§ifeni
stada, produkci embryi pro prodej apod. Dosud existuje
mélo informaci o biologickych efektech pfi vyuZivéni
pfenosti embryi v pomérné novém odvétvi chovu skotu.

Znac¢ny rozsah pienost embryi u piemontského ple-
mene (roz§ifeni a zaloZeni stada, prodej embryi) dava
dobrou moZnost zhodnotit nékteré vlivy u pomérné ho-
mogenni populace zvifat jednoho plemene.

Cilem price bylo zhodnotit vliv darkyii (MATEK)
a plemeniki (OTCU) na zisk a kvalitu embryi po super-
ovula¢nim oSetfeni a pfeZivani po prenosu Cerstvych
a rozmrazenych embryi — zabfezavani prijemkyn.

Vliv plemeniki na fertilitu plemenic je ziejmy
z poctu nepiebéhlych plemenic zapusténych danym by-
kem (Salisbury et al., 1952; Kidder et al., 1954; Bi-
shop, 1964; Humblot et al., 1981). Prace autort Hum-
blot, Parez (1982), Humblot et al. (1984) a Bearden et
al. (1956) ukazaly, Ze vliv plemenika na fertilitu zapus-
ténych krav se projevuje predev§im na samém poé&itku
embryondlniho vyvoje, tj. pfed 16. dnem po inseminaci.
Toto obdobi je z pohledu prib&hu dalsi biezosti rozhodu-
jici a je charakterizovano elonganci (prodluzovanim)
embrya (Plante et al., 1987); velké rozdily v embryo-
néalnich ztratich po nékterych otcich zjistili Etjordt
a Lorenzini (1988) a obdobné i pfi normélni reprodukci
Weller et al. (1988). Miller et al. (1981) jasné prokazali
vliv byka na zabfezavani, lépe fertilizaci, jiZ tfi dny po
inseminaci. Doposud v3ak neexistuje zaruéené spoleh-
livy test umoZiujici predpovédét uspokojivé fertilitu
byku.

Vztahy mezi kaZdou z charakteristik spermiogramu
a fertilitou plemenic jsou slabé (Goffaux, 1978). Beatty
et al. (1969) poukazali na moZnost, Ze k vyzkumu di-
ferenci fertility mezi plemeniky je mozné vyuzit meto-
dy heterospermické inseminace; tato technika je viak
podle niazoru autori Humblot (1986), Callaghan, King
(1980) a Riha, Schroffel (1989) obtiZzna a méalo vhodna
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k realizaci testace. Rada autorii je$té navic poukazuje
na selektivnost v oplozeni, kterd by mohla byt zaméné-
na za fertilizaéni schopnost — Smerha (1965), KoZeluha
(1965), Kudlag, Holy (1984), Riha, Schroffel (1989).
Tato skutecnost by mohla podstatné omezit pouZiti he-
terospermie k testaci fertilizace plemeniku.

Riha (1990) zjistil statisticky vyznamné rozdily
v zabiezadvani piijemkyii embryi podle pouzitého ple-
menika pro inseminaci déarkyi, tj. podle otce embrya.
Doporucuje vyuZit centrdlniho zpracovani vysledki ET
k vybéru vhodnych plemeniku, ktefi by zajistovali vy-
soké oplozeni ovulovanych oocytd a dobré preZivani
embryi po pfenosu bez ztrit embryondlni mortalitou.
Pritkazné vlivy pfipatovanych plemenikt na zisk, kvalitu
a prezivani embryi po prenosu zjistili v naSich podmin-
kdch Kneissl (1991), Kadeckova (1997) a Vanék
(1997).

V této souvislosti je rovnéZ problémem vybér vhod-
ného spermatu pro produkci embryi v podminkach in
vitro. Néktefi byci, zvIa§té ti chovatelsky zajimavi, ma-
ji nevyhovujici nebo vubec zadny podil oplodnénych
oocyti (Weller et al., 1988; Niwa, Oghoda, 1988; Aoyagi
et al., 1988; Oghoda et al., 1988; Machatkova, 1997).
Zda se, Ze piidavkem kaseinfosfopeptidu se mohou
z v&t§i ¢asti vyrovnat rozdily v individudlni variabilité
jak mezi SarZemi, tak i mezi byky (Niemann, 1994).

Plemenni byci maji rizny vliv i na zmrazitelnost in
vitro vyprodukovanych embryi a na jejich preZitelnost
po rozmrazeni (Riha er al., 1996a). Lepsi vysledky pfi-
nasi smichané (heterospermické) sperma urcité kombi-
nace byku; pivod potomstva se ur€i pomoci krevné
skupinovych antigent (Aurich, Hahn, 1994).

MATERIAL A METODY
Zvirata

Jako darkyné embryi byly pouZity jalovice a prvotelky
plemene piemontese (n = 75) v prib&hu let 1995 az 1997.
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Osetieni zvirat

OSetieni zvifat bylo provadéno v obdobi celého ro-
ku. Superovulacni oSetfeni zahrnovalo u prokazatelné
cyklujicich dérkyii synchronizaci pohlavnich cykla
dvoji aplikaci prostaglandinu F, ¢, (Oestrophan inj.,
Léciva Praha) v davkach 500 pg cloprostenolu pro toto
v 11dennim intervalu. Rije nasledujici po druhé aplika-
ci PGF,,s, byla oznacena jako 0. den. Po kontrole vy-
voje Zlutého téliska (CL) byly vhodné darkyné& od 9. aZ
11. dne pohlavniho cyklu oSetfeny preparatem foliku-
lostimulujiciho hormonu p-FSH ve specialité Folicotropin
ad. usum. vet. (Spofa Praha) po 4 dny rano (7.00 hodin)
a veCer (19.00) v davkich 2, 3; 3, 2; 1, 1; 1, 1 ampuli
preparatu pro kravy (celkem 14 ampuli, tj. 560 m.j.
FSH) nebo 1, 2; 2, 15 1, I; 1, 1 (rano, vecer) pro jalo-
vice (celkem 10 ampuli, tj. 400 m.j. FSH). Tteti den
superovulaéniho oSetfeni rano, tj. spolu s pitou davkou
FSH, byl darkynim aplikovdn prostaglandin Fygp,
(Oestrophan inj., Lé¢iva Praha) v davce 500 pg clo-
prostenolu. Péty a Sesty den oSetieni byly darkyné ttikrat
inseminovény vzdy jednou davkou zmrazeného semene
plemenika uréeného individudlnim pfipafovacim plé-
nem.

Odbér, hodnoceni a kultivace embryi

Nechirurgicky odbér embryi byl provadén vidy 7. den
po prvni inseminaci obvyklym zpiisobem (Riha et al.,
1988), tj. vyplachem kranialnich ¢asti déloZnich rohi
300 ml doplnéného Krebs-Ringer fosfatu s 1 % inakti-
vovaného bovinniho séra (BOS, Bioveta Ivanovice na
Hané, CR), za pomoci dvoucestnych foley katetri &. 18
(Optimit Odry, CR). Po piilhodinové sedimentaci byla
embrya izolovana z vyplaskové tekutiny pod stereo-
mikroskopem a morfologicky hodnocena podle kritérif
uvedenych v préci autord Riha a Landa (1986), Manual
IETS (1990), a kultivovana v kompletnim kondiciova-
ném médiu H-MEMD nebo M 199 (USOL Praha)
s 20 % FCS (fetilni teleci sérum) do dal§iho pouZiti
(Machatkova et al., 1988)

Synchronizace prijemkyii

Jako prijemkyné Cerstvych a zmrazenych embryi
byly pouZity jalovice domdici dojené populace (C, H,
N) a jejich kfizencu a produktu uZitkového kfiZeni do-
jenych plemen s plemeny masnymi (aberdeen angus,
limousine, piemontese) v hmotnosti a véku pro prove-
deni prvni inseminace. Synchronizace pohlavniho cyk-
lu bylo provedena dvoji aplikaci prostaglandinu Fy,¢,
v lldennim intervalu (Oestrophan inj., LéCiva Praha)
v ddvkach 500 pg cloprostenolu pro toto. Rije po dru-
hém oSetfeni byla kontrolovdna chovatelem.

Zmrazovani embryi

Vhodni embrya morfologické kvality 1 a 2 (Riha,
Landa, 1986; Manual IETS, 1990) byla nejprve promyta
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v kondiciovaném médiu s 1,37 M obsahem glycerolu
(10 % objemovych) po dobu nejméné 10 a nejvice
20 minut, naplnéna po jednom do pejet oznaenych
podle Manudlu IETS (1990) a umisténa do komory
zmrazovace (PLANER R-204) vychlazené na -7 °C. Po
5 minutich byla indukovéna krystalizace média (seed-
ing) dotykem podchlazené pinzety. Po dalSich 5 minu-
tach €inil sestup teploty 0,3 °C.min~! do =35 °C. Potom
byly pejety s embryi ponofeny do tekutého dusiku
a v ném uchovény do dal§iho pouZiti.

Rozmrazovani embryi

Pejeta s embryem byla vyjmuta z tekutého dusiku
na 10 vtefin a potom ponoiena do vodné 1azné teplé
30° C na dobu nutnou k rozpu§téni ledovych krystald.
Potom byla embrya umisténa do Petriho misky a od-
myviana ve tfech krocich (stepech):

— 5 min v médiu s 6,6% obsahem glycerolu a 0,3 M
sachar6zy

— 5 min v médiu s 3,3% obsahem glycerolu a 0,3 M
sachardzy

— 5 min v médiu s 0,3 M obsahem sacharézy.

Potom byla tfikrat promyta v ¢erstvém médiu, napl-
néna do pejet (Riha, 1990) a pienaSena vhodnym pii-
jemkynim.

Prenos embryi

Cerstva embrya morfologické kvality | az 3 a roz-
mrazend embrya morfologické kvality 1 a 2 byla pie-
nasena aparaturou Worrlein (Némecko) vhodnym pii-
jemkynim, vybranym na zakladé pribéhu fije po
druhém oSetfeni Oestrophanem inj. a rektdlniho vySet-
feni (velikost a prominence CL — Riha et al. 1989).
Pienos byl provddén po jednom embryu do ipsilaterdl-
niho rohu déloZniho k vajecniku s diagnostikovanym
vhodnym Zlutym téliskem.

Diagnostika gravidity

Diagnostika gravidity byla provadéna rektilné
v priabéhu tretiho mésice po provedeni pienosu.

Hodnoceni vysledki

Do zikladniho statistického vyhodnoceni (tab. I a II)
bylo zahrnuto viech 193 provedenych odbérii embryi
(stimulaci) od 75 matek a 12 pripafovanych otcti (Mys-
livec, 1957). Dile bylo provedeno vyhodnoceni vlivii
matek a otci embryi (darkyn a plemeniki) na zisk
a kvalitu embryi metodou analyzy varianci obecného
linearniho modelu GLM-SAS (SAS, 1997). Pro vice-
faktorovou analyzu variance byl pouZit model GLM
(General Linear Models), umoZiiujici zpracovat nevy-
balancovanou strukturu dat.

Obdobné bylo zpracovani vlivii matek a otcl embryi
na piezivani embryi, resp. zabfezavani prijemkyn ana-
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I. Vliv pfipafovanych otcii (pl ku) p p na vysledky superovulace déirkyii (pocet odbérli vy38i nez Etyfi) — The effect
of mated fathers (sires) of Piemontese breed on supcrovulauon results in donors (number of collections higher than four)
Ziskéno*
Pocet o
Otec! inseminovanych s 5 z toho'™
St. registr? darkyit* vajicek celkem P degenerovanych ; S
vhodnych e neoplozenych oocytl
embryi
n X X Y XEs
ZPI 162 40 6,25 £9.10 275+£5.74 0,39 £ 1,05 31 E:375
ZPI1 164 72 6,53 £ 6,08 388 +3,14 0,71 £ 1,16 1.94 £ 2,17
ZPI 165 33 573+ 11,58 3,30 £6,79 0,66 £ 0,89 1,77 + 2,86
ZPl1 168 10 4,40 = 3,81 290273 0,20 £ 0,42 1.30 £ 1,89
ZP1 169 8 625+2.12 4,63 346 0,62 + 1,41 1,00 £ 1.41
ZP1 172 21 571 £8,05 394 £7.37 1,00 £ 1,22 0.76 £ 2.41
ZP1 173 4 525+454 1,75 £ 1,29 0,50 + 1,00 3,00 £ 295
P> 0,05

N . 3 . .
'father, 2national register, “number of inseminated donors, 4

unfertilized oocytes

lyzou nechirurgickych pfenost varia¢né-statistickymi
metodami (Myslivec, 1957) a metodou analyzy varianci
obecnym linedrnim modelem GLM-SAS (SAS, 1997).

VYSLEDKY A DISKUSE

Vliv plemeniki plemene piemontese na zisk a kva-
litu embryi je uveden v tab. I. Byly zji§tény statisticky
nevyznamné rozdily (P > 0,05) v primérnych poétech
ziskanych vaji¢ek (od 4,40 = 3,81 u ZPI 168 do 6,25 +
9,10 u ZPI 162 a ZPI 169 a 6,53 + 6,08 u ZPI 164)
i vhodnych embryi (od 1,75 £ 1,29 u ZPI 173 do 4,63 £
3,46 u ZPI 169), patrné z duvodlu vysoké variability
vysledku.

V tab. II jsou uvedeny zdkladni statistické parametry
souboru 193 odbért embryi provedenych od 75 darkyii
inseminovanych 12 plemeniky. Celkem bylo ziskdno
v pruméru 6,145 * 3,945 vajicek, ze kterych bylo 3,425 +
2,296 vhodnych embryi, coZ predstavuje 49,619 +
32,931 % vhodnych embryi z jednotlivych odbérua. Za-
jimavy je udaj o zisku 1,933 + 2,683 neoplozenych
oocytl (29,911 * 34,566 % ze ziskanych vaji¢ek).

Vicefaktorovou analyzou varianci vlivu matka x otec
byly stanoveny vysoce prikazné (P < 0,01) a prikazné
(P < 0,05) vlivy matek i otct na zisk vajicek a vhod-
nych embryi, resp. jejich procento a zisk neoplozenych
oocyti (tab. III). Pfi zafazeni vlivu matka x otec vSak
prikazny vliv tohoto faktoru na kterykoliv sledovany
ukazatel nebyl zji§tén (tab. IV). Z toho je ziejmy vliv
matek i otct embryi na nékteré sledované ukazatele, ale
nespociva v ur€ité rodi¢ovské kombinaci matka x otec.

Obdobné vysledky, ovSem na pocetné mensim sou-
boru zvifat hodnocenych béZnymi variadng-statisticky-
mi metodami zjistili Riha (1990), Kneissl (1990), Ka-
deckova (1997) a Vanék (1997).

Vliv pfipafovanych plemenikii na pfeZivani embryi
po pienosu byl vyhodnocen u deseti plemennych byku-
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5 . .
recovered, “ova in total, Sfrom it:,

"transferable embryos, xdegenemled embryos,

-otcli embryi plemene piemontese u celkem 395 pieno-
st. Byly zjistény neprukazné rozdily v zabfezavani pri-
jemkyii po pienosu erstvych embryi (P > 0,05), podle
plemenika pouZitého k inseminaci, i po pifenosu em-
bryi zmrazenych a embryi celkem (tab. V).

U dvou plemeniki bylo zji§téno nadprimé&rné zabie-
zavani po prenosu Cerstvych embryi (ZPI 162, 172,
v poiadi 58,82 %, 65,63 %) a u plemenikd ZPI 165,
ZPI 169 bylo zjisténo nadpramérné zabtezavani u pii-
jemkyfi po pienosu zmrazenych embryi (v odpovidaji-
cim poradi 65 %, 87,5 %). Podle celkovych vysledki
zabfezavani bylo zjisténo nejlepsi zabfezavani piijem-
kyn u plemenikid ZPI 165 (60 %), ZPI 169 (66,67 %)
a ZPI 172 (60,98 %). Na zakladé vicefaktorové analyzy
varianci vlivi matka, otec a kombinovaného vlivu mat-

Il. Zisk a kvalita embryi ziskanych od dirkyi plemene piemontese
(GLM-SAS) - zikladni statistické parametry pro analyzu varianci —
Recovery and quality of embryos from donors of Piemontese breed

(GLM-SAS) - basic statistical parameters for analysis of variance
Ukazatel' Hodnoty”
Poget darkyii (matek)® n = 75
Pocet otci® n = 12 X 13 v (%)
Pocet odbéri embryi* n = 193
Ziskdno vajicek celkem® 6,145 | 3,945 64,2
Zisk - vhodnych embryi® 3425 2296 | 875
%o 49,619 | 32,931 66,4
— degenerovanych embryi’ 0,782 | 1,348 | 1723
% 12,666 | 21,028 | 166,0
- neoplozenych oocyti® 1933 | 2,683 | 138.8
Yo 29911 | 34,566 | 115,60

2 3 i
'parameler. number of donors (mothers), *number of fathers, *num-
ber of embryo rewveries. Sova recovered in total, “recovery of — trans-
X o
ferable embryos, degencratcd embryos, “unfertilized oocytes,
9
values
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I11I. Vicefaktorova analyza varianci vlivu MATKA, OTEC (GLM-
-SAS) na vysledky zisku a kvality embryi — Multifactor analysis of
variance of the effects MOTHER, FATHER (GLM-SAS) on embryo
recovery and quality

V. Vicefaktorovi analyza varianci vlivi MATKA a OTEC a MAT-
KA x OTEC (GLM-SAS) na vysledky zisku a kvality embryi —
Multifactor analysis of variance of the effects MOTHER and FAT-
HER and MOTHER x FATHER (GLM-SAS) on embryo recovery
and quality

Zavisla prom&nnd' i
visld pro 7
3 MATKA® OTEC’ Zavisla prom&nna’ Fokory
3 Y
d 5 = n=15 ) MATKA®" [ OTEC” [MATKA
Relteradhesbcalmta: Pebioduo™| Fesiod Podet odbéri n = 193 n=15 | n=12|x OTEC
Ziskdno vajitek celkem? 1,777 261" e F- F
Zfsknno ;a": X hc bm " e o hodnota'” | hodnota | hodnota
AR Mo e 24 Ziskdno vajicek celkem? 179 | 2.7 1.25
% 1.68 1.7 = A 4 .
. - e sy Zisk - vhodnych embryi 1.86 1,72 1.04
— degenerovanych embryi 1 73 % 152" 1.62 075
%o 1,06 0,81,
% — degenerovanych embryi® | 0,83 0,72 0,74
~ neoplozenych oocyti® 0,88 2,27
" i % 0.89 0,67 0.55
%o 0.9 K N
- neoplozenych oocyti® 1,02 285" 1.45
- vysoce prukazny rozdil (na hlading vyznamnosti P < 0,01) — Yo 0,86 1,44 0.8

hlghly significant difference (at significance level P < 0.01)
prukazny rozdil (na hlading vyznamnosti P < 0.05) - significant

difference (at significance level P < 0.05)

bez oznadeni — rozdil nepriikazny (P > 0,05) — insignificant differ-

ence without designation (P > 0.05)

ldepc:nden( variable, 2number of recoveries, “ova recovered in total.
‘recovery of — transferable embryos, > degenerated embryos, Sunfer-
tilized oocytes, "factors, *MOTHER, *FATHER, "'F value

V. Vliv pfipafovanych otct (pl ku) pl

: vysoce prikazny rozdil (na hlading vyznamnosti P < 0,01) -
highly significant difference (at significance level P < 0.01)

i prikazny rozdil (na hlading€ vyznamnosti P < 0,05) — significant
difference (at significance level P < 0.05)

bez oznaCeni — rozdil neprikazny (P > 0,05) - insignificant differ-
ence without designation (P > 0.05)

For 1-10 see Tab. 111

na prezivani embryi ( zabfezdvini prijemkyi) — The effect of mated fathers

(sires) of Piemontese breed on embryo survival (reuplenl conception rates)

Pfenos embryi?
Hodnoceny erstvych? zmrazenych* celkem®
plemenik! prenos® zabiezlych’ pienos zabfezlych pfenos zabfezlych
n n %o n n Yo n n o
ZPI 162 18 11 58,82 56 27 50 74 38 52,11
ZPI 164 43 20 46,51 112 59 52,68 155 79 50,97
ZP1 165 25 13 52,00 40 26 65,00 65 39 60,00
ZP1 168 14 7 50,00 5 2 40,00 19 9 47,37
ZP1 169 16 9 56,25 8 7 87,50 24 16 66,67
ZP1 171 0 1 | 100,00 1 1 100,00
ZP1 172 32 21 65,63 9 4 44,44 41 25 60,98
ZP1 173 7 4 57,14 2 66,67 10 6 60,00
ZP1 178 6 2 3333 0 6 2 33.33
Celkem® 161 87 54,04 234 128 54,70085 395 215 54,43
levaluated sire, zembryo transfer, *fresh embryos, *frozen embryos, Stotal, ®transfer, 7conception

ka x otec nebyly zjiSt€ny Zadné statistické prukazné
vlivy na polty pfenesenych a preZivajicich embryi.
Zjisténé vysledky potvrzuji tendenci uvadénou v litera-
tufe. Podobné nebo prikazné vlivy pripafovanych ple-
meniki na pfeZivani embryi zjistili Riha (1990), Riha
et al. (1996a, b), Kadeckova (1997), Vanék (1997)
a dalsi. Kneissl (1991) zjistil vysoce prikazny vliv otce
embrya na preZivani embryi po pfenosu v rozpéti od
37,7 % (st. registr REA 75) do 65,1 % (st. registr ME 84).

Riha (1990) zjistil statisticky vyznamné rozdily
v zabfezdvani piijemkyii embryi podle pouZitého ple-
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menika pro inseminaci dérkyii, tj. podle otce embrya,
u dojené populace v CR. Po 12 plemenicich zjistil za-
bfezavéni po ET nad 70 %, naopak po 5 plemenicich
nizsi nez 20 %. Nejvyssi hodnota korelacniho koefi-
cientu (r = 0,70, P < 0,01) byla zjist€éna mezi RPH
zabfezavani jalovic (saméi plodnost) a zabfezavanim
jalovic po ET. Doporucuje vyuZit centrdlniho zpraco-
vani vysledki ET k vybéru vhodnych plemenikua, ktefi
by zajiStovali vysoké oplozeni ovulovanych oocyti
a dobré preZivani embryi po pienosu, bez ztrat embryo-
nalni mortalitou.
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VI. Zabfezavéni prijemkyii po pfenosu embryi plemene piemontese —
zikladni statistické parametry pro analyzu varianci (GLM-SAS) —
Conception rates of recipients after embryo transfer of Piemontese
breed - basic statistical parameters for analysis of variance (GLM-
-SAS)

Ukazatel! — Hatid!
x S3 v (%)
Cerstvi embrya®
preneseno embryi®  »n 3,038 2,653 87,3
zabiezlo piijemkyii® n 1,642 | 2331 142,0
zabiezdvini® % | 49,575 | 43,245 87,2
Zmrazend embrya®
pieneseno embryi n 3915 5,166 131,9
zabfezlo piijemkyi n 2,169 2,34 107,9
zabfezavini Jo 58,404 24,862 42,6
Celkem’
pieneseno embryi n 4,389 4,698 107,0
zabfezlo prijemkyi n 2,367 2973 1256
zabiezévani % | 52,09 33,109 65,6

lpm'nmeter. %fresh embryos, *number of transferred embryos, *num-
ber of recipients in calf, 5conccption rate, Sfrozen embryos, "total,
8

values

VII. Vicefaktorova analyza varianci vlivi MATKA a OTEC (GLM-
SAS) na zabfezivini pfijemkyn — Multifactor analysis of variance
of the effects MOTHER and FATHER (GLM-SAS) on recipient
conception rates

Faktory®
Ukazatel' MATKA? OTEC!"
F-hodnota'' | F-hodnota
Cerstvd embrya® n=53 40 7
pfeneseno embryi? n 1,00 2,81
zabfezlo prijemkyii* n 0,48 1,06
zabfezdvani® % 0,76 0,07
Zmrazend embrya®  n =59 45 5
pieneseno embryi n 0,54 0,42
zabfezlo pfijemkyii n 1,04 0,37
zabfezavani %o 2,08 1,38
Celkem’ n=90 57 8
pfeneseno embryi n 0.54 1,05
zabfezlo prijemkyn n 0,53 0,72
zabfezavéni % 1,09 1,24
P > 0,05

For 1-7 see Tab. VI; *factors, ’MOTHER, '""FATHER, ''F value

Tyto vysledky spolu s literarnimi udaji znovu dokla-
daji nezbytnost peclivé volby plemeniki pro inseminaci
darkyin embryi. Ty plemeniky, ktefi neposkytuji odpo-
vidajici vysledky pfeZivani embryi (vyjadiené zabiezava-
nim piijemkyii), je tieba z dal$iho pfipafovani vyloucit.
Tyto zavéry podporuji i vysledky praci autori Weller
et al. (1988), Niwa, Oghoda (1988) a Aoyagi et al.
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(1988), kteri zjistili podstatné rozdily v oplozovaci
schopnosti semene jednotlivych bykd pfi produkci em-
bryi v podminkach in vitro — 35 az 96 %, 36 az 75 %
podle tvorby pronuklei a 39 az 71 % ve vyvoji nad
4 blastomery. Oghoda et al. (1988) zjistili pfi in vitro
oplozeni vysokou oplozovaci schopnost u jednoho ze
Sesti plemenikt (83 %), ale u zbylych péti pouze 0 az
25 %.
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PLODNOST NEOGOBIUS KESSLERI (GUNTER 1861)
Z0O SLOVENSKEHO USEKU DUNAJA -

FERTILITY OF NEOGOBIUS KESSLERI (GUNTER 1861)
FROM THE SLOVAK PART OF THE DANUBE RIVER

I. Stranai

Slovak University of Agriculture, Nitra, Slovak Republic

ABSTRACT: Females of Neogobius kessleri, fished out 8. 4. 1998 from the Danube below Komarno, reached their sexual
maturity in the second year. They are ranked in the group of fishes with portion stripping. In gonades three dimension groups
of oocytes were formed : the smallest group range from 0.37 to 0.93 mm, with average 0.63 mm; the medium group range
from 1.0 to 1.68, with average of 1.25 mm; and the biggest oocytes group range from 1.75 to 2.56 mm with average 1.95 mm.
The absolute fertility ranges from 941 to 6664 eggs (x = 3105), and with upgrowing body length, weight and age is enlarged.
The relative fertility (equivalent to 1 g) is in average 83 eggs and declines alongside with body length, weight and age of
fishes.

Keywords: Neogobius kessleri; absolute fertility; relative fertility; egg dimension

ABSTRAKT: Samice Neogobius kessleri, ulovené 8. 4. 1998 v Dunaji pod Komdrnom, dosahuji pohlavni zrelost v druhom
roku. Jednd sa o ryby s porciovym neresom. V gonddach sa nachddzaji tri velkostné skupiny oocytov — najmensie od 0,37 do
0,93 mm s priemerom 0,63 mm, stredne velké od 1,0 do 1,68 mm s priemerom 1,25 mm a najviisie oocyty od 1,75 do
2.56 mm s priemerom 1,95 mm. Absolitna plodnost je od 941 do 6 664 ikier (x = 3 105) a so vzrastajicou diZkou tela,
hmotnostou a vekom sa zvicuje. Relativna plodnost (na | g) je v priemere 83 ikier a klesd s diZkou tela ryby, hmotnostou

a vekom.

Klicové slova: Neogobius kessleri; absolitna plodnost; relativna plodnost; velkost ikry

UvoD

V poslednom obdobi sa Coraz CastejSie objavuju
spravy o expanzii druhu Neogobius kessleri smerom
proti toku Dunaja, ako aj do jeho vicSich pritokov, ¢o
mozno dokumentovat pritomnostou Neogobius kessleri
uZ v rakiskom tseku Dunaja v oblasti Regelbrunu pod
Viediiou (Zweimiiller et al., 1995). Je zrejmé, Ze tento
exoticky druh zaplnil neobsadeni ekologicki niku,
prispdsobil sa podmienkam nového prostredia a stal sa
¢lenom spolocenstva ryb daného ekosystému.

Pri sledovani populacnej dynamiky jednotlivych
druhov ryb sa venuje pozornost aj druhom, ktoré nepat-
ria len medzi hospodarsky cenné, ale aj tzv. sprievod-
nym. Nakolko sa Neogobius kessleri v ekosystéme Du-
naja plne naturalizoval, a tieZ sa rozmnoZuje, v tomto
prispevku predkladdme ziskané poznatky o jeho pocte
ikier.

MATERIAL A METODA

Material na urcenie plodnosti sme ziskali odlovom
elektrickym agregdtom, ktory bol umiestneny na ¢lne.
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Celkom sme odlovili len 10 exemplarov samic, ktoré
sme spracovali v Cerstvom stave, hned po uhynuti.

Pocet ikier sme zistovali gravimetrickou metodou.
Hmotnost vzorky bola 0,1 g, priCom sa odobrali tri
vzorky zo zaCiatku, stredu a konca kaZdej gonady. Prie-
mer ikier sme zistovali priamo meranim okuldrovym
mikrometrom. Relativna plodnost sa pocitala na | g
hmotnosti samice.

VYSLEDKY A DISKUSIA

Neogobius kessleri bol odloveny 8. 4. 1998 v Dunaji
pod Koméarnom okolo 1766. riecneho km. NajmladSie
pohlavne zrelé samice boli vo veku 1+, &o aj koreSpon-
duje s idajmi réznych autorov, podla ktorych pohlavna
zrelost napr. u Neogobius melanostomus zacina v dru-
hom roku Zivota u 30 % samic a 60 % samcov (Rass
et al., 1983), alebo Neogobius fluviatilis je schopny
reprodukcie v druhom roku. Nakolko udaje o plodnosti
Neogobius kessleri v literarnych zdrojoch absentuju,
porovndvame ziskané udaje s pribuznymi druhmi.

Neres ryb ¢elade Gobiidae, rodu Neogobius prebie-
ha podla jednotlivych autorov v jarnom aZ letnom ob-
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I. Hodnoty ukazovatelov plodnosti samic Neogobius kessleri — Parameter values of Neogobius kessleri female fertility

Diiko:;::()upina' n Dli(l;?n:;laz Hmt();l;ost" Absolutna plodnost* Pocet ikier 1. davky® Pocet ikier 2. davky® Pocet ikier 3. davky’
x X X x X X '
Xmin Amax Xmin Xmax Xmin Xmax Xmin Xmax Xmin Xmax Xmin Xmin
50 3 80,87 11,8 1249 243 608 398
74,2 90,1 83 15,8 941 1 656 10 700 100 1116 323 522
91-110 2 96,7 19,8 1 645 640 488 517
96,2 97,2 17,1 22,6 1203 2088 62 1218 232 744 397 638
111-130 1 127,4 52,3 3003 2 002 364 637
131-150 3 141,9 66 4782 52 3116 1614
139,6 146,2 61 69,8 4158 5 265 27 84 | 2268 3780 | 1440
151-170 1 155,2 91,8 6 664 882 3 626 2156
Pokracovanie tab. I — Continuation for Tab. I
DlikO\(l::“snk)upina‘ n Prie":;’;c:y‘fg:::; tkier Relativna plndnos(‘) Pocet ikier 1. d:'lvky5 Pocet ikier 2. d:ivkyﬁ Pocet ikier 3. d.’lvky7 Koeficient zrelosti'?
x X X x x
1 2. 3. Xmin Fmax Xmin Xmax Xmin Fmax | Xmin *max | *min Fmax
71-90 3 1,85 1,18 0,62 107 21 51 34 15,11
102 113 1 62 9 73 31 39 11,39 22,12
91-110 2 2,18 1.26 0,67 81 29 27 26 16,45
70 92 4 53 10 43 23 28 1,25 25,66
111-130 1 1,94 1,23 0,65 57 38 7 12 17,39
131-150 3 2,08 1.3 0,64 73 1 48 24 5,82
59 86 1 1 32 62 23 26 4,09 7,37
151-170 1 191 1,31 0,55 73 10 36 24 10,67

81T-C1T 6661 ‘## “IDS "WINV [ HOIZD

'length group, 2body length, lweigh(, ‘absolute fertility, *number of first portion eggs, humber of second portion eggs, "number of third portion eggs, xavcrage diameter of eggs in portions separately, “relative
fertility, Weoefficient of maturity



11. Zévislost absoliitnej a relativnej plodnosti od vybranych ukazovatelov — Relation of absolute and relative fertility from selected parameters

Ukazovatel'

Absolitna plodnost* — dizka tela®

— hmotnost tela®

- vek’

— hmotnost gonad®
Relativna plodnos? - dlzka tela
— hmotnost tela

- vek

— hmotnost gonad

Regresnd rovnica® Korela&ny koeficient®
Fa=-4 184,09 + 63,69 . Ic 0,9525*

Fa = 378,81 + 65,345 . w 09676

Fu = -886,21 + | 535,081 .y 0,889*"

Fa = 1 394,66 + 400,829 . wg 0,618
Fr=137,3469 - 0,4775 . lc 0,745*
Fr=101,43 - 0,449 . w 0,694*
Fr=116,08 - 12,84 . y 0,7758**
Fr=97,179 - 3,393 . wg 0,546

*P <005 ™ P<00l

'pammeter. 2regression equation, Jcorrelation coefficient, “absolute fertility, SI:ody length, “weighl. 7age. xweight of gonads, “relative fertility

dobi, pricom je u jednotlivych druhov velké rozpitie.
V Bielorusku sa Neogobius fluviatilis neresi aZ v maji
a juni pri teplote 13 az 15 °C (Zukov et al., 1989), ale
aj od aprila az po jin (Berg et al., 1949). Doba repro-
dukcie Neogobius melanostomus zacina uZ koncom
marca a koné¢i v auguste (Pivnicka, Cerny, 1987), no
v oblasti Azovského mora sa neresi od aprila po sep-
tember, najviac vSak v mdji az juni (Berg, 1949). Ako
uvadza Koblickaja (1981), Neogobius kessleri sa neresi
od konca aprila po juil.

Ziskané samice sme takto odlovili tesne v prednere-
sovom obdobi na zaciatku aprila. V ich gonadach sa
nachadzalo niekolko velkostnych skupin ikier, ¢o po-
ukazuje na porciovy neres. Celkovo sa dali rozliSit tri
velkostné skupiny. Velkost najmensich oocytov kolisa-
la od 0,37 do 0,93 mm s priemerom 0,63 mm, stredne
velkych od 1,0 do 1,68 mm s priemerom 1,25 mm
a najvacSie oocyty od 1,75 mm do 2,56 mm s prieme-
rom 1,95 mm. Najvicsie oocyty sa nachadzali v stred-
nej Casti gondd na Casti ich obvodu a hlavne v strede
gonad po ich celej dizke. Z tohoto sa di usidit, ze
najvidsie ikry po dosiahnuti fyziologickej zrelosti prav-
depodobne postupuji do stredu gonad, azZ st uvolfiova-
né k pohlavnému otvoru. Ostatné velkostné skupiny
oocytov sa nachadzali po obvode gonad, ¢i uz v kranial-
nej, strednej, alebo kaudilnej casti. U niektorych sa-
mic, odlovenych zaCiatkom septembra, sa v gonadach
nachédzali jeden aZ dva najvicSie oocyty o velkosti
nad 2 mm ako pozostatky z posledného neresu. Podobne
velké oocyty, v priemere 1,4 aZ 1,8 mm, méa Neogobius
fluviatilis (Berg et al., 1949). Zukov et al. (1989) pouka-
zuji na porciovy neres, kde Cast oocytov je obyCajne
viacsich (0,85-1,2 mm), ostatné si men$ie (0,35-
0,55 mm) a dozrievaju neskor.

Najmengia pohlavne dospel4 samica mala diZku tela
74,2 mm, hmotnost 8,3 g a vek 1+ rokov (koeficient
zrelosti 11,81 %). Celkova absolitna plodnost tejto sa-
mice bola 941 ikier.

Najvi&sia pohlavne dospeld samica mala dl7ku tela
155,2 mm, hmotnost 91,8 g a vek 4+ (koeficient zre-
losti 10,67 %). Celkova absolitna plodnost tejto sami-
ce bola 6 664 ikier.
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Absolitna individudlna plodnost skimaného materidlu
samic o dlzkéach tela 74,2 az 155,2 mm (x = 114,5 mm)
a hmotnosti s vndtornostami 8,3 a2 91,8 g (x = 41,72 g)
sa pohybovala v rozmedzi od 941 do 6 664 ikier
(x =3 105). Podiel prvej davky ikier na celkovej abso-
litnej plodnosti bol 16,26 %, druhej davky 51,98 %
a tretej davky 31,75 % (tab. I).

Z vypocitanych regresnych rovnic a hodnét korelac-
ného koeficienta vztahu absolitnej individudlnej plod-
nosti k dizke tela, hmotnosti a veku vyplyva, Ze podet
ikier sa so vzrastajicou dlZkou tela, hmotnostou a ve-
kom zviacSuje, pricom medzi tymito vztahmi je silnd
zavislost (tab. II).

Vo vztahu k hmotnosti gondd z hodnét korela¢ného
koeficientu vidiet stredne silnua zavislost, ale z regres-
nych rovnic vyplyva zévislost nepreukazna.

Relativna plodnost (na 1 g hmotnosti ryby, vritane
vniitornosti) sa pohybovala v rozmedzi od 57 do 113 ikier
(x = 83).

Z vypocitanych korelaénych koeficientov vyplyva,
Ze zniZovanie relativnej plodnosti vykazuje silni zavis-
lost od diZky tela, hmotnosti a veku ryb a stredne silni
zédvislost od hmotnosti gonad.

Z regresnych rovnic v3ak vyplyva preukazna relativ-
na zavislost plodnosti od dlzky tela, hmotnosti a veku;
od hmotnosti gonad je nepreukaznd.

Hodnota koeficientu zrelosti (percentualny pomer
hmotnosti gondd k hmotnosti ryby aj s vnitornostami)
kolisala od 4,09 do 25,66 % s priemerom 12,37 %. Je
badat ur€ita zavislost zmenSovania koeficientu zrelosti
so zvicSujicou sa dlzkou a hmotnostou ryby.

Pri poslednej skupine je zrejmy mierny vzostup, ten
viak mdZe byt ovplyvneny malym poctom jedincov.

Hodnotu koeficientu zrelosti u samcov nevyhodno-
cujeme, pretoZe v jarnom obdobi sa nam nepodarilo na
spominanej lokalite ulovit Ziadneho samca, ¢o je dost
zaujimavé, pretoZe na inych lokalitich sa tento druh
lovi skoro v pomere pohlavi | : 1. Je moZné, Ze v dobe
odlovu, ktory sa sice uskutoCnil v predneresovom ob-
dobi, sa samce nachddzali v hlbSich Castiach, pretoZe
samice sme lovili len v plytkej Casti litoralu, medzi
kamefimi.
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POROVNANIE VPLYVU VYZIVNE]J HODNOTY KRMNYCH
ZMESI A PORAZKOVE]J HMOTNOSTI NA UKAZOVATELE
VYKRMNOSTI, JATOCNEJ HODNOTY A KVALITY MASA
U OSIPANYCH BIELEHO MASOVEHO PLEMENA

COMPARISON OF DIETARY NUTRITIVE VALUE AND SLAUGHTER
WEIGHT EFFECTS ON TRAITS OF FATTENING, CARCASS QUALITY
AND MEAT QUALITY IN PIGS OF WHITE MEAT BREED

L. Kovaé', P. FTak? G. Vagaé', M. Vician®

'Slovak University of Agriculture, Nitra, Slovak Republic
2Research Institute of Animal Production, Nitra, Slovak Republic
3Bi0fakt0ry s.r.o., Ivanka pri Dunaji, Slovak Republic

ABSTRACT: The efficiency of two feed mixtures was compared in pigs of white meat breed before they reached slaughter
weight 100 kg (A) and about 120 kg (B). The currently used feed mixture OPO (Z,) contained 170 g/kg proteins, 150 g/kg
digestible proteins, 12.50 MJ/kg ME, 8.5 g/kg lysine. Feed mixture OS-03 (Z,) contained 191.19 g/kg proteins, 159.27 g/kg
digestible proteins, 12.96 MJ/kg ME, 11.05 g/kg lysine. Thirteen animals received feed mixture 1 until they reached live
weight 100 kg and 21 animals until they reached the higher live weight, the respective numbers of animals receiving feed
mixture 2 were 13 and 17. Mathematico-statistical analyses indicated higher average daily weight gains to standardized weight
of 100 kg in Z,/group A,, 867 g, in comparison with Z,/group A, 799 g, while feed consumption was lower for Z, in group
A, - 2.65 kg per | kg average daily weight gain against Z, in group A, with feed consumption of 2.90 kg per | kg weight
gain. Better parameters of carcass value were determined for Z, in group A, with the proportion of lean cuts 53.33%, average
backfat thickness 2.22 ¢m and thigh weight 8.75 kg in comparison with Z, in group A, in which the proportion of lean cuts
was 51.92%, average backfat thickness 2.32 cm and thigh weight 8.58 kg. The traits showed statistically highly significant
differences as a result of weight category while such differences were determined only in daily weight gains during fattening
and in the proportion of lean cuts in the case of feed mixture. Live weight x feed mixture interactions were statistically
determined for the weight of back and loin meat, sparerib and shoulder. Better parameters of meat quality, evaluated on the
basis of pH, and pHy, in m.Lt, meat color and free water content, were calculated for Z, in comparison with Z,. Average
daily weight gains decreased with growing live weight, feed consumption per 1 kg weight gain increased significantly, and
a change in carcass structure was observed as fat production increased hindering lean cut production. The results were better
when feed mixture OS-03 was used. Feed mixture with better balance of amino acids, mainly lysine, appeared to provide
higher growth rate and better parameters of meatiness and meat quality.

Keywords: pigs; efficiency of feed mixtures; fattening and carcass value; meat quality

ABSTRAKT: Porovnavali sme produkénd déinnost dvoch kfmnych zmesi do normovanej hmotnosti 100 kg (A) a do vy3sej
hmotnosti cca 120 kg (B) u plemena biele misové. V kimnej zmesi OPO (Z,) bol obsah SNL 150 g/kg, ME 12,50 MJ/kg
a lyzinu 8,5 g/kg. Kfmna zmes OS-03 (Z,) obsahovala 159,27 g/kg SNL, 12,96 MJ/kg ME a 11,05 g/kg lyzinu. Podet zvierat
kfmenych zmesou Z; bol 34 a zmesou Z, 30. Vysledky ukézali, Ze kfmna zmes 2 (0S-03) mala priaznivejSie parametre
z hladiska intenzity prirastkov a spotreby krmiva na | kg prirastku, pri¢om sa zistil vii¢3i podiel cennych misitych Casti pri
nizSej hribke chrbtovej slaniny, ked kvalita misa bola priaznivejsia v porovnani s kfmnou zmesou 1. Rozdiely priemernych
hodnét spdsobené réznou kone¢nou vykrmovou hmotnostou boli §tatisticky preukazné aZ vysoko preukazné, zatial o §tatis-
ticky vyznamné rozdiely zapri¢inené roznou kimnou zmesou boli iba pri priemernom dennom prirastku vo vykrme, podiele
cennych misitych Casti a hmotnosti stehna. Zistili sme taktieZ Statisticky vyznamné interakcie hmotnost x kimna zmes pri
hmotnosti hrudnej a bedrovej chrbtoviny, krkovi¢ky a pliecka.

Kltcové slova: o$ipané; produkénd tlinnost kfmnych zmesi; vykrmova a jato&nd hodnota; kvalita misa
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UvVOoD

Vyslachtenie a tvorba vysokovykonnych populdcii
ofipanych vyznacujicich sa vybornou intenzitou rastu
pri tvorbe ZelateIného podielu svalového tkaniva si vy-
Ziadala kontinudlne prehodnocovanie trovne zabezpe-
Covania noriem potreby Zivin pre oSipané. ZvySena
efektivnost konverzie krmiva u novovytvorenych ge-
notypov o$ipanych produkujicich vysoky podiel masa
si vyZaduje optimilne vybilancovat jednotlivé Ziviny
v kfmnych zmesiach, ktoré sa budi vyznaCovat vysokou
biologickou hodnotou a budi skrmované v ¢o najkoncen-
trovanejSej forme. Hoci mnohé Ziviny maji vyznamné
postavenie vo vyvoji organizmu oSipanych, zvySena
pozornost sa venuje hlavne privodu bielkovin a ener-
gie, ktoré s potrebné v najvicSom mnoZstve. Kli¢om
k spravnej bielkovinovej vyZive je, ako uvadza Magic
(1996), poznanie idealnej bielkoviny pre o§ipané, ktora
zavisi od mnoZstva a vzdjomného pomeru aminokyse-
lin. ZloZenie idealneho proteinu pre vykrm sa meni
podla plemien, pohlavia, hmotnosti a fyziologického
stavu. Dalej je potrebné braf do dvahy definovany op-
timdlny pomer bielkovin ku energii, ako aj definovani
potrebu neesencidlnych aminokyselin u ofipanych. Si-
medek (1996) a Sime&ek et al. (1997) kon§tatuju, Ze pri
hodnoteni obsahu aminokyselin v krmivach a ich potreby
pre oSipané dojde k prechodu od hodnét celkovych na
hodnoty straviteIné. Hodnoty sa zistuji na zaklade sku-
to¢ne straviteInych aminokyselin stanovenych priamo
na o$ipanych. Prokop (1996) zdéraziiuje, Ze metaboliz-
mus bielkovin v priebehu rastu oSipanych je zavisly
predovietkym na prijme lyzinu, energie a dusikatych
latok (NL), pricom predpoklada nevyhnutné krytie po-
treby ostatnych aminokyselin i Zivin. Ukladanie NL je
zdvislé na kvantite ich prijmu, ich kvalite a hlavne na
genotype o¥ipanych. Galik (1996) zistil, Ze prediZenie
obdobia skrmovania Startérovej zmesi potvrdilo pozi-
tivny vplyv na zlepSenie vyuZitia potenciondlnej rasto-
vej schopnosti zvierat a zuZitkovanie krmiva. Prejavilo
sa to vy§§imi prirastkami Zivej hmotnosti a zniZzenim
spotreby krmiva na 1 kg prirastku.

V ramci testovacich stanic vykrmnosti a jato¢nej hod-
noty pre o§ipané sa na Slovensku pouZiva jednotna kfmna
zmes OPO bez ohladu na genotyp oSipanych. Tato kimna
zmes sa skrmuje po celé obdobie vykrmu. Vysledkami
ziskanymi v SVJH na Slovensku za poslednych 17 ro-
kov sa u najdoleZitejSich ukazovatelov zaoberali Flak
et al. (1997) a interakciou genotypu a prostredia Hetényi
(1994).

Cielom na3ej prace bolo porovnat vyZivni hodnotu
kfmnej zmesi OPO s kimnou zmesou OS-03, ktori bola
vytvorend pre misovy typ oSipanych, a to do normova-
nej zivej hmotnosti oSipanych, ktora je smerodajna na
staniciach vykrmnosti a jato¢nej hodnoty, a taktieZ do
vy38ej Zivej hmotnosti, na zaklade vykrmovych, jatoc-
nych a kvalitativnych ukazovatelov ofipanych bieleho
misového plemena.
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MATERIAL A METODA

Pokus sa realizoval v podmienkach stanice vykrm-
nosti a jato¢nej hodnoty v Nitre. Boli vytvorené nasle-
dovné skupiny: 1. skupina A — kone¢nd Ziva hmotnost
100 kg, kfmna zmes OPO, pocet zvierat 13 ks; 2. sku-
pina A, — koneCna Ziva hmotnost 100 kg, kimna zmes
0S-03, pocet zvierat 13 ks; 3. skupina B| — koneéna
Ziva hmotnost cca 120 kg, kfmna zmes OPO, pocet
zvierat 21 ks; 4. skupina B, — koneéna Zivd hmotnost
cca 120 kg, kfmna zmes OS-03, pocet zvierat 17 ks.
Osipané pochadzali zo $lachtitelského chovu bieleho
masového plemena. Vzhladom na pouZivané testované
kimne zmesi boli zvierata vyvizene rozdelené do sku-
pin na zdaklade vlastnych sirodencov.

Na SVJH sa pouzilo semiadlibitné kifmenie, pricom
sme kfmili trikrat denne. Pri hodnoteni vykrmovych
a jatoc¢nych ukazovatelov sme vychadzali z STN
46 6164. Kvalitu midsa sme hodnotili na zaklade pH,
(45 minit po zabiti) a pHp4 (24 hodin po zabiti), farbu
misa sme stanovili na pristroji SPEKOL-10 pri 520 nm
a obsah volnej vody metddou straty vody odkvapkava-
nim v case od 24 do 48 hodin od zabitia oSipanych.

Pri vykrme bola pouzita kompletna kimna zmes OPO,
oznaCend ako Z;, aplikovana pri odchove plemennych
oSipanych od 30 kg do 120 kg Zivej hmotnosti, ktord
sa tiez pouZiva v testacnych staniciach vykrmnosti a ja-
toénej hodnoty, a kompletnd kimna zmes OS-03 ozna-
Cena ako Z,. Zlozenie pouzitych kfmnych zmesi je uve-
dené v tab. I.

Schéma pokusu je zrejma zo zahlavia tab. II. Ziska-
né pozorovania produkénej acinnosti kimnych zmesi
a vykrmovych, jatocnych a kvalitativnych ukazovatelov
sme matematicko-Statisticky vyhodnotili nasledovne:
— stanovili sme zakladné variacno-§tatistické charak-

teristiky sledovanych ukazovatelov;

— rozdiely sposobené hmotnostnou kategériou pri roz-
dielnej kimnej zmesi a interakciou hmotnost x kimna
zmes sme vyhodnotili pomocou dvojfaktorovej ana-
lyzy rozptylu krizom s pevnymi efektmi (Grofik,
Flak, 1990).

VYSLEDKY A DISKUSIA

Priemery a stredné chyby priemerov produkcne;j tcin-
nosti kimnych zmesi, vykrmovych a jatocnych ukazo-
vatelov podla skupin st uvedené v tab. II.

Konecna hmotnost pri normovanom vykrme bola
102,62 + 0,59 kg pri kimnej zmesi 1 a 102,08 £ 0,47 kg
pri kfmnej zmesi 2. U skupin vykrmovanych do vys-
Sich hmotnosti bola konecna hmotnost 119,00 = 1,68
pri Zy, resp. 125,65 * 3,59 pri Z,. Vidime, Ze pri vys-
Sich hmotnostnych kategériach neboli u sledovanych
kfmnych zmesi rovnaké vysledky. Priemerny denny
prirastok vo vykrme (PDPV) bol 0,799 £ 0,019 kg pri
Z, a 0,867 % 0,019 kg pri Z, a normovanom vykrme,
zatial Co pri vykrme do vy$Sich hmotnostnych kategérii
PDPV bol 0,728 + 0,008 kg pri kimnej zmesi | a 0,749 £
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1. ZloZenie kimnych zmesi a ich vyZivni hodnota v 1 kg — Composition of feed mixtures and their nutritive value in | kg

Zlozka' Zmes | OPO? | Zmes 2 0S-03* Zlozka Zmes | OPO Zmes 2 0S-03
Psenica? 35,85 33,40 NL'S (8 170,00 191,19
PSeniénd kfmna mika® 5,00 4,00 SNL!¢ (2) 150,00 159,27
Peniéné otruby® 8,00 ME (MJ) 12,50 12,96
Jaémeii kimny” 20,00 35,00 Popol!7 (g) 49,26 48,55
Ovos® 8,00 vldknina'® (g) 40,10 33,43
Kukurica’ 5,00 lyzin'? (g/kg) 8,50 11,05
Dikalciumfosfat'? 0,65 0,50 Ca (g) 7,50 9,16
Sol kimna'' 0,40 0,20 P (g) 5,20 6,30
TK DS P-3M'%, 5 % 0,60 Na (g) 1,80 1,66
AP 1 Plus biof.'? 0,50 Mn (mg) 62,00 70.99
Premix'4 lyzin 30 % 0,40 0,30 Fe (mg) 126,00 174,17
Premix metionin 20 % 0,30 Cu (mg) 6,00 27,03
Premix treonin 10 % 0,30 Zn (mg) 90,00 129,17
Co (mg) 0,57
Se mg) 0,24
vitamin® A (mj.) 7 000,00 6 800,00
D, (mj) 750,00
Dy (mj) 8,00
E (mg) 20,00
B, (mg) 4,00 5,38
By, (mg) 0,025

lingredient, *mixture 1 OPO, *mixture 2 0S-03, *wheat, Swheat feeding meal, ®wheat bran, "barley, *oats, *maize, "dicalcium phosphate,

”feeding salt, "vitamin and mineral premix TK, Byitamin and mineral premix AP I, Mpr<:mix. Berude protein, I('digc:stible crude protein,
9 . 20 .. .
7ash, "erude fiber, I)lysmtr:, Hyitamin

II. Priemery a stredné chyby priemerov produkénej ucinnosti kimnych zmesi a vykrmovych a jatoénych ukazovatelov oSipanych — Means
and standard errors of means of production efficiency of feed mixtures, fattening and carcass traits of pigs

Skupina — kimna zmes'

zmes | - OPO? zmes 2 - 08-03°
Ukazovatel* hmotnost® A hmotnost B hmotnost A hmotnost B
n=13 n=2l n=13 n=17
X S5 x S5 x S5 X S5
Kone&né Zivd hmotnost v kgr‘ (KZHM) 102,62 0,59 | 119,00 1,68 |102,08 0,47 | 125,65 3,59
Priemerny denny prirastok vo vykrme v kg’ (PDPV) 0,799 0,019 0,728 0.008 0.867| 0,019 0,749| 0,007

Priemernd spotreba kimnej zmesi na | kg prirastku
vo vykrme v kg® (SKZV)

Spotreba metabolizovatelnej energie na | kg prirastku
vo vykrme v MJY (SME)

2,90 0,07 3,36 0,08 2,65 0,12 3,27 0,11

36,30 0,84 | 42,05 1,03 | 3535 1,73 | 41,58 1,38

Podiel cennych miisitych &asti v %'" (PCMC) 51,92 0,46 46,47 0,63 53,33 0,84 48,06 0,83
Priemernd hribka chrbtovej slaniny v cm'! (HRCHS) 232 | 0,09 3,11 0,11 2,22 | 0,09 3,10 | 011
Hmotnost stehna'2 v kg (HSTH) 8,58 0,16 8,78 0,15 8,75 0.19 9.75 035
Hmotnost chrbtoviny hrudnej a bedrovej v kg'* (HCHHB) 4,96 0,11 523 0,12 4,67 0,13 6,03 0,27
Hmotnost krkovigky v kg'* (HKRK) 3,31 0,08 3,23 0,07 3,20 0,07 3,47 0,09
Hmotnost pliecka v kg'® (HPLC) 4,27 0,09 437 0,13 4,16 010 | 487 0,15

'group — feed mixture, “mixture 1 - OPO, *mixture 2 — 08-03, *trait, 5wcigh!. Sfinal live weight, 7nvcmge daily gain (ADG) in kg, x:m:mgc
feed consumption per 1 kg ADG, “metabolizable energy consumption per | kg ADG, "'proportion of lean cuts in %, “avemge backfat
thickness in cm, I2thigh weight in kg, “back and loin meat weight in kg, I"spm’erib weight in kg, Sshoulder weight in kg

0,007 kg pri kimnej zmesi 2. Priemerna spotreba  kategérii SKZV bola 3,36 + 0,08 kg pri kimnej zmesi 1
kifmnej zmesi na | kg prirastku (SKZV) bola pri normo-  a 3,27 £ 0,11 kg pri kimnej zmesi 2. Spotreba metabo-
vanom vykrme 2,90 + 0,07 kg pri Z; a 2,65 £ 0,12 kg  lizovatelnej energie na 1 kg prirastku pri vykrme do
pri Z,, zatial ¢o pri vykrme do vy$§ich hmotnostnych  normovanej hmotnosti bola vysSia u skupiny A, (36,30
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0,84 MIJ oproti 35,35 1,73 MIJ pri skupine A,). Pri
vySSich hmotnostnych kategériach bola zistend vicSia
spotreba, a to 42,05 * 1,03 MJ pri skupine B; a 41,58 £
1,38 MJ pri skupine B,.

Podiel cennych misitych &asti (PCMC) bol v nizSich
hmotnostnych kategériach vyssi, a to 51,92 + 0,46 % pri
A, a 53,33 + 0,84 % pri A,. U oSipanych vykrmova-
nych do vysSich hmotnostnych kategorii bol podiel nizsi
ovySe 5 % (46,47 = 0,63 % pri B; a 48,06 + 0,83 % pri
B,). Priemernd hribka slaniny bola pri normovanom
vykrme 2,32 + 0,09 ¢cm pri kimnej zmesi | a 2,22 +
0,09 cm pri kimnej zmesi 2. U ofipanych vykrmova-
nych do vys§ich hmotnosti prakticky stipla o 0,9 cm,
atona3,l1£0,11 cmpri By a 3,10+ 0,11 cm pri B,.
Vidime, Ze hribka chrbtovej slaniny pri vykrme do
vy$8ich hmotnostnych kategérii (109 aZ 140 kg indivi-
dualne) sposobuje zvySenie nérastu cca o 30 %. Hmot-
nost zdkladnych Casti jato€ného tela, t.j. stehna, hrudnej
a bedrovej chrbtoviny a pliecka, bola vyssia pri vyssej
hmotnostnej kategérii. Zaujimavou skuto&nostou je, Ze
hmotnost krkovicky pri kfmnej zmesi 1, ale vySSej
hmotnostnej kategérii By, bola niZSia ako pri tej istej
kfmnej zmesi, av§ak niZ$ej hmotnostnej kategorii.

Kvalita misa (tab. III) bola nasledovna: pH; v m.L.t.
pri normovanom vykrme 5,89 * 0,12 pri A; a 6,05 *
0,15 pri Ay, vo vys8ich hmotnostnych kategéridch 6,24 +
0,07 pri By a 6,08 £ 0,07 pri By; hodnota pHyy v m.L1.
bola pri vysSich hmotnostnych kategériach mierne niz-
§ia ako pri normovanej hmotnosti; farba misa bola pri
normovanom vykrme 27,03 = 1,41 °R pri A| a 25,71 +
1,47 °R pri A,, pri vyS8ich hmotnostnych kategériach
bola 24,91 + 0,82 °R pri B| a 24,75 + 1,03 °R pri By;
obsah volnej vody v percentach bol pri normovanom
vykrme a Z; najvy38i, ato 7,14 £ 0,63 % pri A| a 5,94 +
0,74 % pri A, a pri vysSich hmotnostnych kategoriach
4,92 + 0,54 % pri By a 5,31 + 0,40 % pri B,.

Z uvedenych hodnét vyplyva znaCna variabilita sposo-
bend hmotnostnou kategériou a pouZitou kimnou zme-
sou, pripadne moZnymi interakciami hmotnost x kimna
zmes. Vysledky uvedené v tab. IV potvrdzuju tento na§
predpoklad, kedZe u vSetkych ukazovatelov aZ na hmot-
nost krkovi¢ky, pH a farbu misa v m.lt. sme u vSet-
kych ostatnych ukazovatelov zistili §tatisticky vyznam-

né rozdiely sposobené hmotnostnou kategériou. Rozdiely
spdsobené pouZitou kimnou zmesou boli Statisticky vyso-
ko vyznamné pri PDPV, PCMC a vyznamné pri HSTH.

Zaujimavou skuto¢nostou je vSak, Ze pri hmotnosti
hrudnej a bedrovej chrbtoviny, krkovicky a pliecka
sme zistili Statisticky vyznamné interakcie hmotnosti
a kfmnej zmesi. Pri bliZ3ej analyze priemernych hodnot
tychto ukazovatelov zistujeme, Ze pri pokusnych sku-
pindch vykrmovanych do normovanej hmotnosti mame
vyS8ie hodnoty pri Z;, zatial ¢o pri podskupinich vy-
krmovanych do vysSej pordzkovej hmotnosti st vysSie
hodnoty pri Z,. NaznaCuje to réznu vyZzivni a produk-
¢ni schopnost pouzitych kimnych zmesi pri raste tych-
to jatocnych partii za predpokladu, Ze v oboch hmot-
nostnych kategoriach si rozmiestneni vlastni sarodenci
tak, ako sme uviedli v metodike prace. Zistené vyznamné
hlavné faktory i interakcie nas opraviiuju k zaveru, Ze
vykrm do vys$Sich hmotnostnych kategérii je moZny,
avSak je potrebné zohladnit a zvazit, do akej konecnej
pordZkovej hmotnosti zvierat a akou kfmnou zmesou
by bolo mozné vykrm uskutoCiiovat pre ziskanie opti-
malnej skladby jato¢ného tela, kvality misa a pri mini-
madlnej spotrebe krmiva. To vyplyva tieZ z porovnania
priemerov ukazovatelov PDPV, PCMC a HSTH, pri
ktorych sme zistili Statisticky vysoko vyznamné, resp.
vyznamné rozdiely sposobené pouZitou kimnou zme-
sou. Pri vietkych troch ukazovatelov sme jednoznatne
lepsie vysledky zistili pri pouZiti kimnej zmesi 2, a to
pri oboch hmotnostnych pordzkovych kategériach. Na
celkovom efekte sa nesmie prejavovat negativny vplyv
rastu chrbtovej slaniny, pripadne interakcii hmotnosti
a kimnych zmesi (Hetényi, 1994). Ak hodnotime po-
uZité kfmne zmesi, moZeme konStatovat, Ze lepSie vy-
sledky sa ziskali pri pouziti kimnej zmesi 2. Ziskané
vysledky potvrdzuji konstatovanie autora Magic (1996),
Ze potreba bielkovin pre oSipané zavisi od vysky a vza-
jomného pomeru aminokyselin, pricom vysledky
PDPV a najdéleZitejSich masitych Casti moZno porov-
nat s ddajmi autorov Flak et al. (1997).

Jedince rovnakého plemena reaguji na rozdiclnu biel-
kovinovii skladbu roznou realizaciou produkcnych
vlastnosti. V zhode s tvrdenim, ktoré uvadza Prokop
(1996), sa ukdzalo, Ze pri vy$§im obsahu lyzinu

II1. Priemery a stredné chyby priemerov kvalitativnych ukazovatelov miisa ofipanych — Means and standard errors of means of qualitative

traits of pigs

Skupina — kimna zmes

zmes | - OPO zmes 2 - 0S-03
Ukazovatel hmotnost A hmotnost B hmotnost A hmotnost B
n=13 n=2l n=13 n=17

X S5 X 55 x 55 x 55
pH, - log molc (H*) post mortem v m.1.1. 5,89 0.12 6.24 0,07 6,05 0,15 6,08 0,07
pH,4 — log molc (H*) post mortem v m.1.t 5,65 0,05 5.60 0,05 5,69 0,06 5.59 0,03
Farba miisa' pri 520 nm v m.Lt. °R (FM) 27,03 1.41 2491 0.82 2571 1,47 24,75 1.03
Obsah volnej vody? v % v m.Lt. (H,0) 7.14 0,63 4,92 0.54 5.94 0,74 5.31 0.40

1 2
meat colour, “content of free water
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1V. Dvojfaktorové analyzy rozptylu s interakciou hmotnost x kimna zmes sledovanych ukazovatelov ofipanych — Two-factor analyses of

variance of pig traits with live weight x feed mixture interactions

Hmotnosi? Kfmna zmes® | Interakcia® Chyba®
Ukazovatel MS, MSg VEI MS,
fa=1 fa= frsA=1 f.= 60
o o5 " MS 6 133,1355 143,3600 198,3676 79.6644
Kone&nd Zivd hmotnost v kg® (KZHM) G
o 76,987 1,799 2,490
) ) I ) > MS 0.1367 0,0306 0,0083 0.0026
Priemerny denny prirastok vo vykrme v kg’ (PDPV)
F 52,885 11,830" 3,229
Priemernd spotreba kimnej zmesi na | kg prirastku MS 4,4795 0.4250 0.0883 0.1516
vo vykrme v kg* (SKZV) F 29,543 2,803 0.582
Spotreba metabolizovatelnej energie na | kg prirastku MS 550.4783 7.7195 0.8723 25.6497
vo vykrme v MJ” (SME) F 21,461 0,301 0,034
\ . - 0 MS 441,7260 34,7039 0.1277 8,3322
Podiel cennych misitych asti'” (PCMC)
F 53,014** 4,165 0,015
) . o " MS 10,7172 0,0424 0,0307 0,1709
Priemernd hribka chrbtovej slaniny v em'' (HRCHS)
F 62,722** 0,248 0,180
i MS 5.5748 4.9440 2.4625 0.8831
Hmotnos( stehna v kg'* (HSTH)
F 6,313 5,598" 2,788
Hmotnost chrbtoviny hrudnej a bedrovej v kg'? MS 10,0789 1.0170 4.5503 0.5022
(HCHHB) F 20,069** 2,025 9,061**
o X MS 0.1322 0.0573 0.4866 0.1012
Hmotnost krkovicky v kg'* (HKRK)
F 1,307 0,566 4810*
. 5 MS 2,5350 0,5574 1.4659 0,2614
Hmotnost pliecka v kg's (HPLC)
E 9,699™* 2,133 5.609*
MS 0,5463 0,0000 0,3961 0,1580
pH, - log molc (H*) post mortem v m.1.t.
B 3,458 0,000 2,507
MS 0,0863 0,0008 0,0109 0,0386
pHy4 — log molc (H*) post mortem v m.1.1.
F 2,236 0,020 0,283
o R MS 36,3534 8.4119 5.2277 20,2459
Farba mésa'® pri 520 nm v m.L1. (FM)
F 1,796 0,415 0,258
" I MS 31,1598 2,4927 97115 5.2080
Obsah volnej vody'' v % v m.Lt. (H,0)
F 5.983" 0,479 1,865

Preukaznosf - significance: F, s (1, 60) = 4,001; F,, (I, 60) = 7,077

trait, 2weight. 3feed mixture, “interaction, Serror; for 6-15 see Tab. I1; '*meat colour, '"content of free water

v kfmnej zmesi sme dosiahli priaznivé parametre uZit-
kovosti. Ukazuje sa, Ze rdzne genotypy budi pre reali-
zaciu uUZitkovych vlastnosti potrebovat Specialnu biel-
kovinovi skladbu kimnych zmesi tak, aby sa genotyp
mohol plne realizovat v svojom fenotypovom prejave.

ZAVER

Z uvedenych vysledkov vyplyva, Ze pri vy$Som za-
stipeni SNL a aminokyselin, hlavne lyzinu, bola pri
ofipanych zistend lep$ia rastové intenzita, priaznivejsia
konverzia Zivin, vysSia produkcia cennych misitych
Casti, niZ8ia hribka chrbtovej slaniny a lep§ie paramet-
re kvality misa.
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MICRONIZED CEREALS IN CHICKEN FATTENING

POUZITI MIKRONIZOVANYCH OBILNIN VE VYKRMU KURAT
M. Domacdinovié, D. Senci¢, Z. Antunovié¢

University of J. J. Strossmayer, Faculty of Agriculture, Osijek, Croatia

ABSTRACT: Cereal thermal processing procedures such as micronization cause significant physico-chemical changes of
internal cereal grain structure whereby nutrients become more available to digestive enzymes. This investigation was aimed
at indication of effects of micronized cereal application in chicken fattening. The investigation was carried out with 100 chickens
of Ross hybrid, divided into an experimental (E) and control (C) group. The mixture composition was the same with both
chicken groups, the experimental and the control one. However the experimental chicken group was fed mixtures with
micronized corn and wheat. Chickens fattened during 42 days receiving feed mixtures with micronized cereals were growing
faster, thus, achieved higher final body weight (2 224 g) and consumed less feed per | kg weight gain (1.88 kg) compared
to the control group chickens (2 037 g and 2.03 kg). Chickens fed mixtures with micronized cereals had statistically very
significantly higher weight of the dressed carcasses. On the other hand they had statistically significantly lower abdominal
fat share (%) in the dressed carcass compared to the control group chickens. No statistically significant differences regarding
some carcass part shares as well as shares of muscle tissue, fat tissue with skin and bones in breast and thigh with drumstick
were found between the chicken groups. Use of mixtures with micronized cereals in chicken fattening is justifiable considering
achieved chicken production results and the mixtures price.

Keywords: micronization; cereals; chickens; fattening; chicken carcass quality

ABSTRAKT: Postupy tepelného zpracovani obilnin, jako je mikronizace, zplisobuji vyznamné fyzikilné-chemické zmény
ve vnitfni struktufe zrna obilnin, a Ziviny se tak stivaji dostupnéjsimi pro trdvici enzymy. NaSe sledovani bylo zaméfeno na
zji§t&ni G&inkd pouZiti mikronizovanych obilnin p¥i vykrmu kufat. Setieni jsme provadéli na 100 kufatech hybrida Ross, které
jsme rozdélili do pokusné (P) a kontrolni (K) skupiny. Obé skupiny kutat, pokusna i kontrolni, dostivaly smé&s stejného
sloZeni. Pokusnd skupina kufat viak dostdvala smési s mikronizovanou kukufici a pSenici. Kufata vykrmovana po dobu 42 dni,
kterd dostdvala krmné smési s mikronizovanymi obilninami, vykazovala rychlejsi rist, dosahla tedy vy$8i konené Zivé
hmotnosti (2 224 g) a méla niZsi spotfebu krmiva na 1 kg pfiristku hmotnosti (1,88 kg) ve srovnani s kufaty kontrolni skupiny
(2 037 g a 2,03 kg). Kurata, kterd byla krmena smésmi s mikronizovanymi obilninami, méla statisticky vysoce vyznamné
vy$§i hmotnost opracovanych jate€nych trupli. Naproti tomu méla ve srovndni s kufaty kontrolni skupiny statisticky vyznamné
niZ8i procentudlni podil abdominalniho tuku v opracovaném trupu. Mezi jednotlivymi skupinami kufat jsme nezjistili statis-
ticky vyznamné rozdily v podilu n&kterych &sti jate¢ného trupu a v podilu svalové tkdng, tukové tkané s kizi a kostmi na
prsou a ve stehné s béhakem. PouZiti smési s mikronizovanymi obilninami je pfi vykrmu kufat opodstatnéné, vezmeme-li
v tivahu vysledky vykrmu a cenu smési.

Kli¢ov4 slova: mikronizace; obilniny; kufata; vykrm; kvalita jateCnych trupti kufat

INTRODUCTION

Cereal thermal processing procedures such as mi-
cronization cause significant physico-chemical changes
of internal cereal grain structure whereby nutrients be-
come more available to digestive enzymes. Microniza-
tion, first of all, causes starch conversion into gelatin
(destruction of crystal structure) as well as its separa-
tion from protein matrix becoming more available to
digestive enzymes. Fodder adaptation to digestive en-
zymes is especially important for younger animals
which do not have a completely developed enzyme di-
gestion system.

Apart from the fact that micronization increases nu-
tritive and energy value of feed it also increases fodder
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safety since it decreases the number of harmful micro-
organisms or destroys them completely (Domacinovié
et al., 1996).

Thermally processed cereals have been more used in
pig feeding so far (Bekri¢ et al., 1980; Raji¢, OZegovic,
1980) than in poultry feeding (McNab, Wilson, 1974).

This investigation was aimed at indication of effects
of micronized cereal application in chicken fattening.

MATERIAL AND METHODS

The investigation was carried out with 100 chickens
of Ross hybrid, divided into an experimental (E) and
control (C) group. The chicken fattening lasted for
42 days. By 2Ist fattening day chickens received
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1. Composition of the diet

1. Body weight according to chicken age (g)

a starter mixture and after that period they were fed
a finisher mixture. The mixture composition is shown
in Table 1.

The mixture composition was the same with both
chicken groups, the experimental and the control one.
However the experimental chicken group was fed mix-
tures with micronized corn and wheat. Cereal microni-
zation was carried out at the device Micro Red 20 of
the English firm Micronizing Company.

Chickens were fed and watered ad libitum during the
fattening period. They were also labelled individually
by wing tally and their body weight was measured at
the end of each fattening week.

When the fattening period was over and after 12 hour
starvation chickens were slaughtered whereas their car-
casses were processed ,prepared for barbecue®. Car-
cass cutting (20 randomly chosen from each group) was
carried out according to Poultry quality meat regula-
tions (Narodne novine Republic of Croatia). Shares of

111. Efficiency of diet utilization

Feedstuffs (%) Starter Finisher Groups

Corn 49.0 53.0 Week E C

Wheat 8.0 10.0 x y vk x s vk

Soybean meal 18.0 16.0 I 117 12 10.25 121 I 9.09

Sunflower meal 3.0 4.0 2 3537 | 31 870 | 326 | 27 | 828

Fish meal 7.0 4.0 3 747" | 63 | 840 | 654 | 58 | 887

Alfalfa meal 2.0 2.0 4 161" 107 9.21 1033 96 9.29

Malt 4.0 4.0 5 17037 | 145 | 851 | 1537 | 131 | 852

Fat 6.0 4.0 6 2224" | 222 | 998 | 2037 | 167 | 820

Limestone 1.4 1.4 “p <00l

Phosphonal 0.7 0.7

Salt 0.2 0.2

Premix 0.5 0.5 the main parts (breast, thigh and drumstick. wings,

Lysine 0.1 0.1 back) were shown in chicken carcasses percentage.

Midhioine i i 0l The invcs(igation.rcsulls were processed by statisti-

E = cal package at PC after Bari¢ (1965).

Chemical composition (%)

Crude proteins 21.00 19.05

Lysine 1.28 110 RESULTS AND DISCUSSION

Methionine + Cystine 0.87 0.76

Tryptophane 0.24 022 Chickens were equally growing in both experimen-

Calcium 0.94 0.85 tal and control group (Table II) during the first fatten-

Phasphane i i ing week. At.'lc.r thz}l pcrif)d the e)fperin.mnm_l group
chickens receiving feed mixtures with micronized ce-

ME (kealike) 2070 ALY reals were growing considerably faster, which is shown

by statistically highly significant differences (P < 0.01)
between the experimental and control group regarding
chicken body weight at the end of some fattening
weeks.

Data from Table III indicate the efficiency of diet
utilization. The experimental group chickens consumed
less feed per 1 kg weight gain in both fattening periods.
Use of micronized cereals in mixtures for chickens fat-
tening is economically justifiable regarding the feed
mixture price.

Faster growth and better feed utilization by chickens
in the experimental group can be explained by better
digestion of cereals processed by micronization. Higher
nutritive value of micronized feeds is a consequence of
better starchy components adaptation (conversion into
gelatin) (Lawrence, 1973; McNab, Wilson, 1974; Moran,
1982). Douglas et al. (1991) proved these statements
by the results obtained with fattened chickens.

Effect of feeding by micronized cereals on carcass
quality is shown in Table IV. Chickens from the ex-
perimental and control group differed in the weight of

i 3 Feed conversion (kg) Feed mixture price (DM/kg) Feed price per | kg weight gain (DM)
Fattening period
E C E € E C
Ist-21st days 1.56 1.67 0.60 0.59 0.94 0.98
22nd-42nd days 2.20 2.39 0.53 0.51 117, 1.22
Total 1.88 2.03 0.57 0.55 1.07 1.12
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IV, Indicators of chicken carcass quality

Groups
Indicator E {64
x ) vk X 5 vk

Carcass weight! (g) 1524 163 10.69 1397 105 7.52

Share of parts in carcass (kg)
Breast 453" 56 12.36 414 35 8.45
Thigh and drumstick 424" 53 12.50 390 29 7.43
Back 437" 36 8.24 400 39 9.75
Wings 183" 15 8.20 163 13 7.97
Abdominal fat 27 6 2222 30 5 16.67

Share of parts in carcass (%)
Breast 29.73 2.34 7.87 29.63 2,02 6.82
Thigh and drumstick 27.82 2,63 9.45 27.92 1.62 5.80
Back 28.67 1.76 6.14 28.63 1.48 5.17
Wings 12.01 0.98 8.16 11.67 0.58 4.97
Abdominal fat 177" 0.31 17.51 2.15 0.31 14.42

Share of tissues in breast (%)
Muscles 65.90 3.36 5.10 65.70 3.30 5.02
Bones 22.18 2,97 13.40 22.30 3.00 13.45
Skin 11.92 1.66 13.90 12.00 1.70 14.17

Share of tissues in thigh and drumstick (%)

Muscles 62.00 2.73 4.40 61.95 2.70 4.36
Bones 25.30 4.05 16.00 25.15 3.95 15.70
Skin 12.70 2.68 21.00 12.90 2.59 20.05

'Carcass weight mass after 24-hour cooling, before dissection
P <001

dressed carcasses statistically highly significantly, thereby
regarding the weight of some parts of the carcass.

Relative shares of some parts in the weight of
chicken dressed carcasses were roughly equal in both
groups experimental and control one. Thus, no statisti-
cally significant differences were found out except in
abdominal fat share. Chickens fed mixtures with mi-
cronized cereals had statistically highly significantly
(P < 0.01) less abdominal fat share compared to the
control group chickens.

There were no statistically significant differences
between the control and experimental chicken group
regarding the shares of muscle tissue, fat tissue with
skin and bones in the most valuable parts of the carcass
— breast and thigh with drumstick.

CONCLUSION

Chickens fattened during 42 days receiving feed
mixtures with micronized cereals were growing faster,
thus achieved higher final body weight (2 224 g) and
consumed less feed per 1 kg weight gain (1.88 kg)
compared to the control group chickens (2 037 g and
2.03 kg).
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Chickens receiving mixtures with micronized cere-
als had statistically highly significant higher weight of
dressed carcasses. On the other hand they had statisti-
cally significantly lower abdominal fat share (%) in the
dressed carcass compared to the control group chickens.

No statistically significant differences regarding
some carcass part shares as well as shares of muscle
tissue, fat tissue with skin and bones in breast and thigh
with drumstick were found between the chicken groups.

Use of mixtures with micronized cereals in chicken
fattening is justifiable considering achieved chicken
production results and the mixture price.
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OPTIMALNI DELKA VYKRMU ROASTEROVYCH
KOHOUTU

THE OPTIMUM LENGTH OF ROASTER COCK FATTENING
M. Foit, J. Novik, 1. Zikova, H. ChaloupkovA

Research Institute of Animal Production, Prague-Uhfinéves, Czech Republic

ABSTRACT: Performance including dressing percentage was studied in cocks of ROSS 208 hybrid of roaster type fattened
at different dietary protein levels by 6, 8, 10 and 12 weeks of age. Three groups were housed on litter, each consisting of 64 cocks.
All groups received loose feed mix by 3 weeks of age which contained 23.31% proteins and 11.379 MJ ME per 1 kg. Granular
feed mixes were used when cocks were older than 3 weeks of age. Wheat grain at an amount of 20% was used as additional
feed in group 1 from 8 weeks of age, at an amount of 20% from 6 weeks in group 2, and at an amount of 20% from 3 to 8 weeks
and 30% from 8 weeks in group 3. Protein and metabolizable energy contents in feeds used in different periods of chicken
age are given for the particular groups in the section Material and Methods. Table I shows average live weight of cocks at
6, 8, 10 and 12 weeks of age. Data in the table document a weak trend of lower growth rate in cocks receiving the highest
amount of fodder wheat grain. Basic statistical data on live weight of cocks were determined at 10 weeks of age (Tab. II).
Variation-statistical data processing by means of analysis of variance did not demonstrate any statistically significant differ-
ence (P > 0.05). Table III shows feed consumption per | kg live weight from hatching to the age of 6, 8, 10 and 12 weeks.
Similarly like in live weight, feed conversion was worse in group 3 receiving a higher proportion of wheat, but the differences
were not large. Examination of cock health showed that about 20% of roaster cocks had weak legs when older than 6 weeks,
and scarse symptoms of edema disease were observed in dead cocks. Mortality by 6 weeks of age was 4.7% in groups | and
2, 6.2% in group 3, at the age of 6-12 weeks 6.6% in group I, 4.9% in group 2 and 3.3% in group 3. Table 1V shows the
results of carcass analyses at 6, 8, 10 and 12 weeks of cock age. Data clearly document increasing dressing percentage during
fattening, and a substantially higher proportion of abdominal fat in relation to live weight at the age of 10 and 12 weeks.
Economic evaluation was used to determine optimum fattening length, which is however largely variable due to continually
varying prices of feed components, straight run chickens, technical power, etc. Given the price relations effective in the Czech
Republic in 1997, the lowest production cost per | kg of live weight was achieved at the age of 8 weeks (23.86 K¢&) and per
1 kg of carcass with giblets at the 10th week — 31.45 K& without processing cost. Additional feeding of fodder wheat from
the 3rd and/or 6th week in cocks fattened to 12 weeks of age decreased the live weight of cocks by 0.9-1.9% and feed
conversion by 1.0-2.2%. Total production cost per 1 kg of live weight decreased when less costly feeds were used.

Keywords: roaster cocks; fattening; additional feeding of wheat grain; optimum fattening length

ABSTRAKT: U kohoutli hybrida masného typu ROSS 208 (n = 192) byla pii vykrmu do 6, 8, 10 a 12 tydnti véku pii riznych
trovnich vyZivy sledovina uZitkovost véetné jate¢né vytéZnosti. Pfidavani zrna krmné pSenice do krmné smési od 3., resp.
6. tydne pfi vykrmu do v&ku 12 tydni ovlivnilo negativné Zivou hmotnost kohoutl o 0,9 aZ 1.9 % a konverzi krmiva o 1,0 aZ
2,2 %. Celkové vyrobni naklady na 1 kg Zivé hmotnosti v3ak v disledku zkrmovini levn&jsi krmné smési poklesly. NejniZ§ich
vlastnich ndkladl na vyrobu | kg Zivé hmotnosti bylo dosaZeno ve véku 8 tydni, kdy &inily 23,86 K& pii hmotnosti kohoutt
3,90 kg, a na 1 kg trupu s vloZenymi dribky vzhledem k vy3si jate¢né vytéZnosti az v 10. tydnu véku, kdy bez nikladli na
zpracovani dosdhly 31,45 K& pii Zivé hmotnosti kohoutii 5,15 kg.

Kli¢ova slova: roasterovi kohouti; vykrm; pfikrmovini zrnem pSenice; optimalni délka vykrmu

UVOD

Za nejvhodnéjsi surovinu pro vyrobky z dribeziho
masa se dosud vétSinou poklada maso hybrida velkych
typa krit vykrmovanych do vysSich kategorii hmotnos-
ti. Ve stile vétsi mife se pro tyto vyrobky vyuZiva
i levngj$i maso kutecich brojlert, kde viak je v nékte-
rych pripadech limitujici pomérné nizka hmotnost jed-
notlivych jate¢nych partii. V soucasné dobé jsou proto
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zvazovany moznosti vykrmu masnych typu kurat, ze-
jména kohoutt, do Zivé hmotnosti 3 aZ 5 kg, tj. do véku
7 az 10 tydni.

Pri vykrmu téchto kufat, tzv. roastert, se jako retar-
dacni faktory pro jeho rychlejsi uplatnéni v provoznim
méfitku uvadéji hor§i konverze krmiva v porovnani
s brojlery, kontinualné se zvysujici podil bfisniho tuku
a rostouci zdravotni potiZe, zejména vySsi vyskyt poruch
pohybového aparatu, asciti a syndromu nahlé smrti
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(SDS). Negativni vliv téchto Cinitel se postupné zvy-
Suje a v urditém okamzZiku pfevazi pozitivni vliv jinych
faktort, napf. levnéjs§i krmné smési po 6. tydnu vykr-
mu, zvy3ujici se jatené vyt€Znosti a nizsiho podilu ceny
jednodenniho kuiete i technické energie na vlastnich
nakladech na produkci 1 kg kurat.

Lenstra (1986) ve své studii konstatuje, Ze obsah
abdominalniho i celkového tuku je pii vykrmu kufat
ovlivnén pomérem mezi proteinem a energii v krmné
déavce. U hybrida ROSS 208 pozorovali Zelenka et al.
(1991), Ze ukladéni tuku v zavislosti na v&ku kufat bylo
pfi vykrmu roastert intenzivngjsi u slepic neZ u kohou-
ti. Niz8i obsah proteinu v krmné smési brojlert zvysil
podle autord Moran a Bushong (1992) podil abdomi-
nalniho tuku a sniZil podil prsniho svalu.

Deformace nohou, které jsou, jak uvadi Simons
(1988), pfi prodlouZeném vykrmu zdvazZnym problé-
mem hlavné u kohoutt, byly Castéjsi v téch pfipadech,
kdy roastefi méli nedostatek pohybu a nepfetrzité tlu-
mené osvétleni. Leeson (1991) povaZuje pfili§ rychly
rist u roastert za hlavni pficinu vyssiho vyskytu ascitl
a SDS. Doporucuje ponékud sniZit droven vyZivy, zlep-
§it vétrani a pouZivat sypké smési misto granulova-
nych. Vyznam vlivu svételného reZimu na poruchy po-
hybového aparatu pfi vykrmu roasterovych kohoutt do
véku 63 dnu zjistili Ridell a Classen (1992), zatimco
vyskyt asciti ani SDS nebyl riznym svételnym reZi-
mem ovlivnén. Waldroup a Saleh (1996) ve svych po-
kusech nezjistili vliv vysoké intenzity ristu pii vykrmu
roasterd do véku 63 dni na vys§i thyn nebo vyskyt
slabosti nohou. Vys§i droveii metabolizovatelné ener-
gie v krmné smési viak zlepSovala konverzi krmiva
i intenzitu rastu.

Foit a Hucl (1997) porovnavali vhodnost kohoutt
hybridd ROSS 208 a ROSS 308 k prodlouzenému vy-
krmu. U hybrida ROSS 308 bylo dosaZeno o néco vyssi
intenzity rastu a lepsi jatecné vytéZnosti. Konverze kr-
miva byla ve véku 10 tydni u obou hybrida prakticky
stejna. Zdravotni stav byl vSak lepsi a thyn niZzsi u hyb-
rida ROSS 208.

Na zédkladé svych pokust hodnotili kladné pouziti
levnéjSich krmiv s niZ8im obsahem dusikatych latek
a nékterych mikroingredienci pfi vykrmu krocant Foft
a Kosar (1984). Celkové finan¢ni uspory byly vétsi nez
malé zvySeni nékterych nikladovych poloZek plynouci
z ponékud niZsi intenzity rastu. Zadné negativni vlivy
na uZzitkovost brojleri, véetné obsahu bii$niho tuku,
nezaznamenal Tiiller (1988) pii zkrmovéni zrna krmné
pSenice v mnozstvi 10 aZ 25 % krmné davky, a to jiz
od 15. dne véku. Na ekonomickou vyhodnost pfikrmo-
vani zrnem pSenice pii vykrmu brojleri poukazuje
Damme (1994). Risti¢ et al. (1994) uvadéji, Ze pfi pfi-
krmovani zrnem pSenice v rozsahu 17 aZ 24 % nebyla
ovlivnéna intenzita rustu brojlert, aviak konverze kr-
miva byla u pokusnych skupin v priméru 1,80 a u kon-
trolni skupiny bez pfikrmovani zrnem pSenice 1,73.

Jako standard pro kohouty hybrida ROSS 208 pro
rok 1997 uvadi firma ROSS Breeders pro vék 6 tydni
Zivou hmotnost 2,37 kg, konverzi krmiva 1,72, vytéz-
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nost 69,99 % a podil prsni svaloviny 15,84 %. Pro vék
10 tydnl je uvadén standard 4,53 kg Zivé hmotnosti
a spotieba 2,15 kg krmiva na 1 kg pfirtstku. Pfi Zivé
hmotnosti 3,6 kg Cini standard vytéZnosti (trup bez
driibki a bfiSniho tuku) 71,91 % a podil prsni svalovi-

ny 17,22 %.

MATERIAL A METODA

Do pokusu bylo zatazeno 192 jednodennich kohout-
ki masného hybrida ROSS 208. Experimentdlni Cdst
probihala v driibezarng VUZV Praha-Uhiinéves.

Byly vytvoreny 3 pokusné skupiny umisténé na pode-
stylce, vzdy 64 kohoutd. Do véku 6 tydna bylo na | m?>
podlahové plochy umisténo 15 kohoutii, po 6. tydnu
cca 7 kohoutt. Pokus byl ukoncen ve véku 12 tydna.

V kazdé skupiné byla umisténa 2 tubusova krmitka
a 2 kruhové napajecky. Krmivo a pitna voda byly k dis-
pozici ad libitum. Byl aplikovan tlumeny nepietrzity
svételny den. Do véku 3 tydnu byly vSechny pokusné
skupiny krmeny sypkou smési BRI (23,31 % NL;
11,379 MI ME v 1 kg). Po 3. tydnu byli kohouti v 1. sku-
piné krmeni do véku 8 tydna granulovanou smési BR2
(18,81 % NL; 11,883 MJ ME), ve v&ku 8 aZ 11 tydni
smési BR2 (80 %) a zrnem krmné pSenice (20 %) s ob-
sahem 17,38 % NL a 12,026 MJ ME a ve véku 12 tyd-
nu 80 % smési BR3 a 20 % zrna pSenice (16,37 % NL;
11,967 MJ ME). Kohouti ve 2. skupiné byli krmeni ve
véku 3 az 6 tydna smési BR2, 6 az 1] tydnd smési BR2
(80 %) a zrnem pSenice (20 %) a ve 12. tydnu smési
BR3 (80 %) a zrnem pSenice (20 %). Ve 3. skupiné
byli kohouti krmeni ve véku 3 az 6 tydni smési BR2
(80 %) a zrnem pSenice (20 %), v 8 az 11 tydnech smési
BR2 (70 %) a zrnem pSenice (30 %), s obsahem 16,67 %
NL a 12,098 MJ ME a ve 12. tydnu smési BR3 (70 %)
a zrnem pSenice (30 %) s obsahem 15,78 % NL
a 12,046 MJ ME.

Hmotnost kohoutd byla zji§tovana ve véku 6, 8, 10
a 12 tydnd. Udaje ziskané ve v&ku 10 tydna byly va-
riacné-statisticky zpracovany. Spotfeba krmiva byla
sledovéna ve stejnych obdobich, kdy byli vdZeni ko-
houti. Byl sledovén thyn a zdravotni stav kufat.

Ve véku 6, 8, 10 a 12 tydni byla orientaéné sledo-
vana jate¢na vytéznost. K jatecnym rozboram byli vy-
brani vzdy 3 kohouti z kazdé skupiny. Pii rozborech
byla sledovana Zivd hmotnost pred zabitim, hmotnost
trupu pfipraveného k peceni, prsniho svalu, horniho
stehna, dolniho stehna, drabkua (jatra, srdce, svalnaty
Zaludek, krk bez kiZe) a bfiSniho tuku.

VYSLEDKY A DISKUSE

V tab. I je uvedena pramérna Ziva hmotnost kohout
ve véku 6, 8, 10 a 12 tydnl. Z tabulky vyplyva, Ze se
u kohoutt krmenych nejvy3§im podilem zrna krmné pse-
nice projevila urCitd, i kdyz slabd tendence k niZsi in-
tenzit® rustu. Ve véku 10 tydnt byly stanoveny ziklad-
ni statistické veliiny zivé hmotnosti kohoutt (tab. II).
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I. Priméma Ziva hmotnost kohouti ve véku 6, 8, 10 a 12 tydnt (kg) —
Average live weight of cocks at the age 6, 8, 10 and 12 weeks (kg)

o) Hmotnost kohoutl ve v&ku (tydny)?
Skupina
6 8 10 12
1 2,60 3.90 5,10 5.86
2 2,59 3,90 5.15 581
3 2,60 3,88 5,09 5,75

lgmup. 2weight of cocks at the age of (weeks)

I11. Spotfeba krmiva na | kg pfiristku od vylihnuti - Feed consump-
tion per | kg of weight gain from hatching

A Konverze krmiva od vylihnuti do v&ku (tydny)?
Skupina
6 8 10 12
1 1,93 2,05 2,30 2,67
2 1,95 2,03 2,31 2,70
3 1,99 2,07 2,38 2,73

Igmup. %feed conversion from hatching to the age (weeks)

Varia¢né-statistické zpracovani tidaji metodou analyzy
variance neprokazalo statisticky vyznamnou diferenci
(P > 0,05).

V tab. III je uvedena spotfeba krmiva na 1 kg Zivé
hmotnosti od vylihnuti do véku 6, 8, 10 a 12 tydnu.
Podobné jako u Zivé hmotnosti byla zjiSténa hor$i kon-
verze krmiva u 3. skupiny, jez byla krmena vy3§im podi-
lem pSenice, avSak rozdily nebyly vyrazné (v 10. tydnu
véku 2,38 kg v porovnani s 2,30, resp. 2,31 kg u zby-
vajicich dvou skupin).

Pokud se ty&e zdravotniho stavu, vyskytovala se asi
u 20 % roasterovych kohouti po 6. tydnu véku slabost
nohou a u uhynulych kohoutti byly ojedinéle zji§tova-
ny i ptiznaky edémové choroby. Uhyn do 6 tydnii &inil
u 1. a 2. skupiny 4,7 % a u 3. skupiny 6,2 %; ve véku
6 az 12 tydna u 1. skupiny 6,6 %, u 2. skupiny 4,9 %
a u 3. skupiny 3,3 %.

Vysledky jatecnych rozbori kohoutd ve véku 6, 8,
10 a 12 tydni jsou uvedeny v tab. IV. Z tabulky je

II. Zikladni statistické veliiny Zivé hmotnosti kohouti ve véku
10 tydni - Basic statistical data on the live weight of cocks at the
age of 10 weeks

Skupina' n X s s v (%)

1 43 5,10 0,5545 0,0846 10,88

2 45 5,15 0,5785 0,0862 11,23

3 42 5,09 0,5363 0,0828 10,54
'group

zetelné patrnd zvySujici se jateCnd vytéZnost v pribé-
hu vykrmu a v 10. a hlavné ve 12. tydnu jiZ vyrazné
vy§§i podil bfi$niho tuku vzhledem k Zivé hmotnosti
(2,83 % v 10. tydnu a 3,09 % ve 12. tydnu véku).

Na zakladé ekonomického vyhodnoceni byla stano-
vena optimdlni délka vykrmu, ktera je vSak znaéné va-
riabilni v dusledku kontinuadlné se ménicich cen krm-
nych komponentt, jednodennich kufat, technické energie
apod. Pfi cenovych relacich platnych v Ceské republice
v roce 1997 bylo nejniZ8ich vlastnich ndkladii na vyrobu
1 kg Zivé hmotnosti dosaZeno ve véku 8 tydnt (23,86 K¢)
a na | kg trupu s vloZenymi dribky v 10. tydnu
(31,45 K¢ bez nakladi na zpracovani). Pfikrmovani zr-
nem krmné pSenice jiZ od 3., resp. 6. tydne pii vykrmu
do véku 12 tydna ovlivnilo negativné Zivou hmotnost
kohoutt 0 0,9 aZz 1,9 % a konverzi krmiva o 1,0 aZ
2,2 %. Celkové vyrobni niklady na 1 kg Zivé hmotnosti
viak v dasledku zkrmovani levnéjsi krmné smési po-
klesly.

Nami dosazené vysledky v souladu s udaji autord
Zelenka et al. (1991) a potvrzuji, Ze pfi prodlouZeném
vykrmu se zvySuje podil bfiSniho tuku, aviak jeho
ukladani roste az do véku 8 tydni kohoutt jen mirné
(1,81 % ze Zivé hmotnosti). Stejn& jako Simons (1988)
a Ridell a Classen (1992) jsme v naSich pokusech zjis-
tili pfi prodlouZeném vykrmu vys§i vyskyt poruch po-
hybového aparatu, asciti a SDS. Pfi niz§im obsahu du-
sikatych latek v krmné smési jsme i pfi velmi malém
sniZeni intenzity rastu dosahovali u kohouti lepSiho
zdravotniho stavu a niZ§iho dhynu a ovéfili jsme tak
hypotézu, kterou uvadi Leeson (1991), Ze pfic¢inou né-
kterych zdravotnich potiZi maZe byt piili§ vysoka in-

IV. Jatetné rozbory kohoutii (v % ze Zivé hmotnosti) — Dressing percentage of cocks (% of live weight)

n 9 9 9 9

VEk v tydnech! 6 8 10 12

Ziva hmotnost v kg? 267 387 5,04 5.81
Trup piipraveny k pedeni bez dribki a bfisniho tuku? 67,42 68,73 70,99 71.72
Prsni svalstvo® 16,48 16,80 17,04 17,43
Horni stehna® 13,48 13,95 14,00 13,95
Dolni stehna® 10.49 10,34 10,88 10,53
Dribky (jétra, srdce, Zaludek, krk bez kuZe)’ 524 547 4,87 4,62
Bfisni tuk® 1,50 1.81 2,83 3.09

'nge (weeks), Zlive weight in kg, “wcight of body without giblets and abdominal fat, “breast meat, 5rhighs. “drumstick, 7giblcls (liver, heart,

gizzard, neck without skin), *abdominal fat
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tenzita rustu. Toto nase zjisténi je vSak v rozporu s udaji
autort Waldroup a Saleh (1996), ktefi pfi vysoké inten-
zit& rustu roasterd aZ do véku 63 dni nepozorovali jeho
negativni vliv na zdravotni stav.

Podobné jako ve svych dfivéjsich pokusech s vykr-
mem krocant (Fort, KoSar, 1984) jsme i pfi ekonomic-
kém hodnoceni vykrmu roasterovych kohouti zji§tovali
v pfipadé prikrmovani zrnem krmné pSenice sniZovani
celkovych vyrobnich nakladi na 1 kg Zivé hmotnosti
i na | kg trupu pripraveného k peceni. Tato nase zjis-
t&ni o ekonomické vyhodnosti pfidavani zrna krmné
pSenice do krmné smési potvrzuje i Damme (1994).
Tiiller (1988) a Risti¢ (1994), stejné jako v naSem po-
kusu, nezjistili Zadné nebo zjistili jen velmi malé roz-
dily v uzitkovosti vykrmovanych kurat.

V porovndni se standardem pro hybrida ROSS 208,
uvadénym v Chovatelskych zasadach vykrmu brojlert
ROSS (1997), jsme v naSich experimentech zazname-
nali pfi vykrmu roasterovych kohouti vyssi intenzitu
ristu, a to i v téch skupindch, kterym bylo pfiddavdno
zrno pienice, hor§i konverzi krmiva (niZ$i energeticka
hodnota naSich smési) i ponékud niZsi jateCnou vytéz-
nost. Ve standardu uvadéna celkova tendence k postup-
né se zvySujici jate¢né vytéZnosti i ke zvySujicimu se
podilu nejcennéjsi jate¢né partie — prsniho svalu —
v obdobi po 6. tydnu véku je v souladu s vysledky na-
Sich pokusi.
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GROWTH AND CARCASS QUALITY OF BROILERS

RUST A KVALITA JATECNEHO TRUPU U BROJLERU
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ABSTRACT: This research was carried out on |15 Ross 208 female broilers. Data on live weights were collected from 91 broilers
during 7 weeks of fattening which was the basis for modelling the growth curve using asymmetric S-function. The same
function was used for modelling growth of Ross 208 female broilers on the basis of data obtained from technological
procedure. The parameters of the model was established as well as the stages of growth and inflection point. By the model,
99.924% and 99.954% of variance was explained for live weights of female broilers from experiment and from technological
procedure, respectively. This means that asymmetric S-function can be used as the model for description of broilers’ growth.
Using this function it was possible to predict the future weights of broilers. It is also possible to predict the time in which
broilers reach certain live weight. The birds from experiment would cease useful growth at 1~ = 8.45 weeks while those from
technological procedure cease useful growth at - = 8.07 weeks. Other 24 Ross 208 female broilers were slaughtered when
they reached determined weights from 2200 to 3400 g in the period from 7th to 12th week. The data obtained by dissection
of those broilers on the main parts (breast, thighs with drumstick, wings and back) were used for the analysis of relative
growth by allometric equation. Growth rates (b) for the most valuable parts and abdominal fat were: breast — 1.158; thighs
with drumstick — 0.869; wings — 0.725; back — 1.063 and fat — 1.519. Allometric coefficients indicate that only fat production
was intensive in the studied period. This confirms the conclusion that the best age for the slaughter of broilers is that
established by asymmetric S-function.

Keywords: broilers; growth; asymmetric S-function; allometric equation; carcass quality

ABSTRAKT: Sledovini jsme provadéli na 115 samicich brojlerech hybrida Ross 208. Béhem sedmitydenniho vykrmu jsme
od 91 brojlert shromdZdili Gdaje o Zivé hmotnosti, které se staly zakladem pro modelovini ristové kiivky za pouZiti asymet-
rické S-funkce. Stejnou funkci jsme pouZili pro modelovini ristu samiCich brojleri Ross 208 na zakladé dat ziskanych
z provoznich podminek. Stanovili jsme parametry modelu i ristové faze a inflexni bod. Na zikladé tohoto modelu jsme
vysveétlili 99,924 % a 99,954 % rozptylu Zivé hmotnosti brojlerdi z pokusu, resp. z provoznich podminek. Znamend to, Ze
asymetrickou S-funkci lze pouZit jako model slouZici k charakteristice riistu brojleri. Pomoci této funkce je moZné provést
predikci budouci hmotnosti brojlerti a dile doby, kdy brojlefi dosdhnou uréité hmotnosti. Kufata z experimentu by ukonéila
uZziteSny rust vt = 8,45 tydni, zatimco kufata z provoznich podminek by ukoncila uZite¢ny rust v ¢ = 8,07 tydni. DalSich
24 brojlert, ktefi mezi 7. a 12. tydnem dosahli stanovené hmotnosti od 2 200 do 3 400 g, bylo poraZeno,. Udaje ziskané
disekci na hlavni Casti (prsa, stehna s dolni asti nohy, kfidla a hibet) jsme pouZili pro analyzu relativniho ristu pomoci
alometrické rovnice. Intenzita ristu () pro nejcennéjsi &asti a abdomindlni tuk byla: prsa — 1,158; stehna s dolni &asti nohy — 0,869;
kiidla - 0,725; hibet — 1,063, tuk — 1,519. Alometrické koeficienty ukazuji, Ze ve sledovaném obdobi byla intenzivni pouze
tvorba tuku. Potvrzuje se tak zdvér, Ze nejvhodnéj§im vé€kem pro pordZku brojlerii je v&€k urfeny na zdkladé asymetrické
S-funkce.

Klicova slova: brojlefi; rast; asymetricka S-funkce; alometrickd rovnice; kvalita trupu

INTRODUCTION or time, a very characteristic growth curve is formed.

It is often called “sigmoid* or ,,S-curve™ because of its

Two basic concepts of growth are common in
zootechnical sciences. The first is considered as an in-
crease in body size per unit of time (temporal growth),
and the second as the processes of morphogenesis. Dy-
namic changes occurring while the animal grows are so
complex that any attempt at their understanding re-
quires the introduction of some simplifications. When
live weight of an animal is plotted as a function of age
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shape. Growth related to time is mostly referred to as
temporal growth. The phenomenon of growth as the
basis of meat production constantly draws the attention
of researches. Equations describing the growth can be
very helpful providing the simplifications needed in
understanding the whole process and allowing certain
predictions to be made. Foundations in this area were
laid by Verhlust (1938 — cit. Kralik, Scitovski, 1993),
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Brody (1945 — cit. Lawrence, Fowler, 1997), Bertalan-
ffy (1957 — cit. Kralik, Scitovski, 1993) and others who
gave mathematical models of biological growth. Gom-
perz equation is now the most frequently used to de-
scribe the S-shaped growth of poultry (Rose, 1997)
although others may be just as valid. Kralik and Sci-
tovski (1993) used asymmetric S-function for the
analysis of Arbor Acres chicken growth.

Morphogenetic processes enable to increase the
body components in size and shape caused by growth
of the various tissues and organs. This process of form-
ing new structures and organs is called differentiation,
whilst remodelling of these structures and the changing
proportion which they constitute of the whole body can
be described as differential growth (Lawrence, Fowler,
1997). This differential growth can be also understood
as development. The growth of various tissues and the
changing composition is often termed as relative
growth as related to e.g. carcass or growth within a par-
ticular tissue (Walstra, de Greef, 1995). Huxley (1932 —
cit. Kwakkel et al., 1997) published the view that the
proportions of an animal are determined by the overall
weight. This theory became known as growth allometry
and many authors are using it today in depicting the
differential growth of various animals, e.g. Katanbaf er
al. (1989 — cit. Kwakkel et al., 1997) in birds, Alami-
-Durante (1990 — cit. Kwakkel er al., 1997) in fish,
Streitz et al. (1995) in sheep, Zgur et al. (1995) and
Kastelic et al. (1996) in swine, Kwakkel et al. (1997)
in chicken.

The first objective of this paper was to describe the
growth of Ross 208 female broilers by asymmetric S-func-
tion as a generalized form of logistic function on the
basis of data from experiment and on the basis of data
obtained from producer’s technological procedure
(Anonym, 1998). Such models should give insight in
growth characteristics by setting the stages of growth.
It should also give a good basis for accurate prediction
of live weight of broilers. The second objective was to
apply allometric equation in order to examine the
changes in proportions and relative growth of the main
parts of the broiler carcass in the latter phase of growth.

MATERIAL AND METHODS

In this research, 115 Ross 208 female broilers were
included. In the first 3 weeks birds were fed starter
which contained 21% proteins and 12.56 MJ/kg ME.
From 22nd day to the end of the fattening broilers were
given finisher with 20% crude protein and 12.52 MJ/kg
ME. Live weight of broilers was measured on the
weekly basis till 7th week of life when 91 of them were
slaughtered. These measures were the basis for modell-
ing of the growth curve. Growth curve was also model-
led for the Ross 208 female broilers on the basis of data
obtained from producer’s technological procedure.
Other 24 broilers were slaughtered when they reached
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determined weights from 2200 to 3400 g in the period
from 7th to 12th week. Those broilers were further
dissected into the main parts (breast, thighs with drum-
stick, wings and back) which were weighed separately.
Data collected in this manner were used for the analysis
of relative growth by allometric equation.

Asymmetric S-function with one inflection point was
used for modelling of the growth:

A

L (1 +beeYHA
Parameters b and ¢ from this function were calcu-
lated on the basis of collected data. Letter A in this
expression denotes the level of saturation, i.e. maximal
live weight for certain genotype: 4000 g in this case.
Symbol vy is coefficient of asymmeltry; value of 0.01 was
chosen and this number fitted the best with the data.
Inflection point till which progressive growth lasts and
degressive growth starts is determined by the following

expressions:
gl A
o Y (W

Stages of growth were determined by 5 and 7 points
calculated on the basis of terms:

bl 2
B oy vy +3) + 0y + 1) (+5)

and

I-=Ll 2bh
CT oy vy +3) -+ ) (7 +9)

Point B denotes maximum in the region of intensive
growth (convex region) and point C is minimum value
in the region of degressive growth (concave region).
Interval (1 < 1p) is stage of preparing growth: (tp <1< tc)
is stage of intensive growth and (r > 1) is stage of
growth retardation.

The time (7) in which broilers reach certain live
weight (W) can be predicted using the following equa-
tion:

_ L b

=—|p——
Y (W) -1

Allometric function was used for growth description
of the main parts of Ross 208 female broiler carcass
(breast, thighs with drumsticks, wings, back and ab-
dominal fat), each as a function of carcass weight:

log Y=loga+bh. log X

where Y is the weight of the carcass constituent, X is
the weight of the carcass, log a is the intercept and b
is the slope of the line, now called allometric coeffi-
cient. When b = | it is said to be “unity” and indicates
that the related parts of the carcass develop proportion-
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ally. If 0 < b < | the dependent variable is growing
slower than the whole and it is considered as early
maturing, while for b > | the dependent variable is
called late maturing, it grows faster than the whole.

RESULTS AND DISCUSSION

Parameters of the function for Ross 208 female
broilers are calculated for both sets of data (experimen-
tal and technological procedure) and shown in Table I,
together with characteristic points (g, ; and 1) which
denote stages of growth. The inflection point for Ross
208 female broilers from the experiment is / = 1478.85 g
reached after 5.32 weeks, and for those from techno-
logical procedure / = 1480.95 reached after 4.81 weeks.
It is obvious that for the birds from experiment inten-
sive growth lasts until the first half of the 9th week,
while this growth stage in Ross 208 females from tech-
nological procedure lasts until the very beginning of
the 9th week; this would be the best time for slaugh-
tering the broilers because after point ¢ the stage of
growth retardation follows. Birds from technological
procedure are ready for slaughter almost half a week
earlier than those included in the experiment. Average
weight, weight predicted by the asymmetric S-func-
tions and predicted time needed for reaching the mea-
sured weights are given in Table II and Table III for
Ross 208 female broilers from experiment and from
technological procedure, respectively. Although data
on live weights of Ross 208 female broilers from tech-
nological procedure were available during the whole
10 weeks of growth, only the first 7 weeks were used
in modelling of the growth curve. Growth curve of the

studied sample of Ross 208 female broilers is shown in
Fig. 1. Fig. 2 shows growth curve of female broilers
calculated on the basis of data obtained from techno-
logical procedure for Ross 208. Stages of growth are
denoted in both graphs as well as inflection points.
Correlation coefficient between theoretical and ob-
served values was r = 0.99962 and r = 0.99977 for both
sets of data on female broilers respectively. In other
words, 99.924% and 99.954% of variance for Ross 208
female broilers from the experiment and from the tech-
nological procedure, respectively, was explained by the
model. Comparison of growth curves for Ross 208 fe-
male broilers is given in Fig. 3. It is obvious that female
broilers from the experiment had slower growth and
reached lower weights at same time units than those
from technological procedure. The feeding level for the
birds from technological procedure was not known as
well as other factors which can influence the growth of
broilers, so it is not of use to discuss about the reasons
for slower growth of the female broilers included in the
experiment. This research showed that modelling of
growth using asymmetric S-function is useful in studies
of broilers’ growth. Knowing the parameters of this
function enables to predict the future weights of broilers.
It is also possible to quite accurately predict the time
at which broilers reach certain live weight. The model
could also be useful for adjustment of feeding regimes
according to the needs of broilers in different stages of
growth. Similar results were obtained by Kralik and
Scitovski (1993) using the same model on Arbor Acres
broilers.

Relative growth rate expressed as allometric coeffi-
cients of different main parts of the carcass for Ross 208

I. Parameters of the S-function claculated for Ross 208 broilers from the experiment and from producer’s technological procedure

Genotype b c Y Iy 1 I
Ross 208, 0.05164 30.87436 0.01 2.1857 5317394 8.449
Ross 208, 0.04145 29.59074 0.01 1.5376 4.805147 8.073

Ross 208, = experimental data; Ross 208, = data obtained from producer's technological procedure

1. Average live weight, predicted weight and predicted time needed
for reaching the measured ights (weeks) calc i for Ross 208
female broilers from the experiment

I11. Average live weight, predicted weight and predicted time needed
for reaching live weights (weeks) calculated for Ross 208 broilers
from technological procedure

Week Live weight Predicted weight | Predicted time Week Live weight Predicted weight | Predicted time
1 114 96.728 1.149 | 159 191,985 0.793
2 263 256.516 2.028 2 407 414.258 1.973
3 513 528.220 2953 3 750 736.884 3.036
4 885 900.823 3.961 4 1 150 1 133.436 4.039
5 1372 1 335.595 5.082 5 1571 1 563.223 5.018
6 1760 1 785.290 5.943 6 1979 1 986.885 5.981
7 2218 2210.536 7.019 7 2364 2 375.979 6.968
8 - 2 586.814 = 8 2716 271425 8.006
9 - 2 903.804 - 9 3 045 2 997.263 9.191
10 - 3 161.340 = 10 3353 3 226.964 10.665
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y=4000/(1+(0,051624)"exp(-(30,867945)°0.01*X))(1/0.01)
3600

1. Growth curve of Ross 208 female broilers from the
experiment
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3. Comparison of growth curves for Ross,. 208 female
broilers (from the experiment) and Ross, 208 female
broilers (data from technological procedure)

female broilers together with their standard errors are
presented in Table IV. It is obvious that the highest
coefficient of allometric growth was determined for ab-
dominal fat. This is in accordance with the reports of
other authors (Kwakkel et al. 1997; Rose, 1997). Breast
muscle had allometric coefficient slightly higher than
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unity, which means that it grew a bit faster than the
whole body, i.e. carcass weight in this case. Rose (1997)
reported similar results. He also stated that different
strains within a species may have different ratios. In
this light it should be viewed the fact that allometric
growth coefficients (b) for legs (thighs with drum-
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1V. Allometric coefficients of growth for the main parts and abdo-
minal fat of Ross 208 female broilers and respective standard errors

Part of carcass Coefficient of | Standard error of
allometry (b) b (SEy)

Breasts 1.158 0.115

Thighs with drumstick 0.869 0.119

Wings 0.725 0.098

Back 1.063 0.098

Abdominal fat 1.519 0.716

sticks) and wings in our study were less than unity,
while Rose (1997) noted higher values of b, i.e. faster
growth of legs and wings than the whole. In addition,
ROSE (1997) indicated that allometric growth rates he
reported were related to overall growth, while in this
study growth rates were related to the late phase of
growth (7-12 week); the phase of degressive growth in
the model (after the point of inflection). Allometric
coefficient established for the back indicates that this
part remains in constant proportion related to the whole
during the monitored growth interval; the back and car-
cass increase in almost the same rate. Since abdominal
fat was the only part of the carcass in obvious growth,
the optimal moment for broiler slaughtering should be
somewhere in the interval between 7th and 12th week.
This is in accordance with the results of growth analy-
sis by asymmetric S-function (point 7~ = 8.45).

CONCLUSION

The results of this research lead to the following
conclusions:

— asymmetric S-function can be used as the model for
description of broilers’ growth.

— knowing the parameters of the function, it is possi-
ble to predict future weights of broilers.

— according to this model examined Ross 208 female
broilers cease useful growth at 7~ = 8.45 weeks, which
is associated with the live weight of 2736.69 g; Ross
208 female broilers from technological procedure
cease useful growth at r- = 8.07 weeks, which is
associated with live weight of 2735.87 g.

— allometric coefficients calculated for examined Ross
208 female broilers were near unity for breast and
back; legs and wings are early while fat is late ma-
turing; its production is intensive during the growth
from 7th to 12th week.

— these results indicate that the best time for the slaugh-
tering of examined Ross 208 female broilers would
be around 8.5 week (point 75) because after this time
a stage of retardation follows; allometric coeffi-
cients confirmed this assessment.
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Z VEDECKEHO ZIVOTA

Konference Kontrola uzitkovosti a odhad plemenné hodnoty
ve Slechténi prasat, Halle, Némecko, prosinec 1998

Pata konference Ustavu pro $lechténi a chov hospodai-
skych zvifat Univerzity Martina Luthera v Halle-Witten-
bergu s ndzvem Leistungspriifung und Zuchtwert-
schitzung in der Schweinezucht se konala 17. 12. 1998
v Halle. Byla pofadana ve spolupréci s odbornou vyso-
kou $kolou (Fachhochschule) Anhalt v Bernburgu a Usta-
vem pro vyzkum hospodafskych zvifat Albrechta Da-
niela Thaera v Lipsku.

Konference byla pofddana u pfileZitosti rozlouceni
s prof. H. Pfeifferem, ktery odchdzi z aktivniho védecké-
ho Zivota. CeloZivotni dilo tohoto vyznamného badatele
v oblasti chovu a $lechténi prasat ocenil prof. Wihner
z Bernburgu.

Dopoledni cyklus prednasek byl zaméfen na dosa-
vadni vyvoj a dalsi perspektivy v testaci prasat. Czato
(Kaposvar) referoval o vyvoji metod testace a soucas-
ném stavu odhadu plemenné hodnoty v Madarsku. Ma-
darsti Slechtitelé zavadi viceznakovy animal model.
Prevadéni teoreticky vypracovanych postupti do praxe
vSak v Madarsku postupuje podstatné pomaleji nez
v CR. Dile uvedl Czato vysledky vyzkumu vyuZiti po-
¢itaCové tomografie pro stanoveni skladby téla a podilu
masa na Zivych zvifatech. Tato metoda se ukazuje jako
velmi pfesna, je vSak znacné drahd (jedno hodnoceni
stoji cca 35 DEM), takZe o vyuZiti Ize uvaZovat pouze
u $pickovych kancu na inseminacnich stanicich.

Fritzsche, Nitsche a Redel (Ruhlsdorf) seznimili
ucastniky s ruznymi zpusoby testace prasat v novych
i starych spolkovych zemich a zhodnotili vyhody a nevy-
hody téchto metod, Kramer (Kollitsch) pak predstavil
nové mozné postupy Vv testaci. Jednim z diskutovanych
bodu bylo pfizplisobeni zplisobu ustdjeni na stanicich
tak, aby odpovidal ustdjeni v uZitkovych chovech,
a tim se zmen§il vliv interakce genotyp x prostfedi. Na
centralni stanici v Kollitschi proto provadéji uz od roku
1992 test vlastni uzitkovosti kanci a test piibuznych
jedinct na vykrmnost a jate¢nou hodnotu pii skupinovém
ustdjeni (15 zvifat), ov§em pfi individudlnim zazname-
ndvéni piijmu krmiva. VEtsi pozornost je v soucasnosti
vénovana i testaci hybridniho potomstva kanci, poné-
vadzZ cilem $lechténi v &istokrevnych populacich je pre-
devsim zvySeni uZzitkovosti findlnich hybrida.

Dalsi prednasejici se vénovali problematice méfeni
jednotlivych znaki, vybéru znaki a jejich vzdjemnym
vztahim. Wihner (Bernburg) a Hiihn (Neubrandenburg)
upozornili na potiebu ukoncit testaci chovnych prasni-
¢ek do 180. dne véku. Od tohoto dne do prvniho pfi-
pafovéni v cca 220 dnech musi byt prasni¢ky spravnou
vyZivou pfipraveny na nastup reprodukce a dosdhnout
optimdlni kondice. V tomto obdobi je nutné dosiahnout
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piirastku 600 aZ 700 g/den a vy3ky hibetniho sadla pii
prvnim pfipafovani 17-18 mm. Pfi zachovani tohoto
postupu nemad testace vlastni uZitkovosti negativni vliv
na naslednou reprodukci prasniéek.

Wicke, von Lengerken a Maak (Halle) a Ender ef
al. (Dummerstorf) se vénovali vztahu poCtu a prafezu
svalovych vlaken k nachylnosti prasat ke stresu a kva-
lit¢ masa. Ukazuje se, Ze velky primér svalovych vla-
ken pfi jejich men$im poctu je spojen s horsi kvalitou
masa. Tyto dva znaky by bylo eventudlné moZné pouZit
pro piimou selekci na kvalitu masa. Ze srovnani riz-
nych typi prasat (zmasild a sddelnatd plemena) vyply-
v, Ze vysoky podil sddla neni zdrukou dobré odolnosti
proti stresu ani dobré kvality masa.

Altmannova (Halle) referovala o moZnosti vyuZiti
impedance tkani pro stanoveni skladby téla Zivych hos-
podéiskych zvifat. Tato metoda neni zatim u prasat
propracovana a pouZzitelna.

Kriiger (Leipzig) navrhoval alternativni znaky pro
méfeni reproduk&nich schopnosti. Doposud je hlavnim
sledovanym znakem pocet Zivé narozenych selat. Sou-
¢asné zaznamy poctu dochovanych selat zahrnuji i ztrd-
ty selat v odchovu. Co vSak chovatele skute¢né zajima,
neni pocet Zivych selat, ale pocet selat schopnych dal-
§iho odchovu. Neni Zadouci velké mnoZstvi hmotnost-
né velmi nevyrovnanych selat. Pfi sledovani vyrovna-
nosti vrhu lze vysokou pracnost védZeni jednotlivych
selat nahradit bonitaci selat. Otazkou zlstava vérohod-
nost té€chto udaju. .

Odpoledni zasedani bylo vénovano odhadu plemenné
hodnoty prasat. Glodek (Gottingen) uved] tuto tematiku
souhrnnym piehledem vyvoje metod odhadu plemenné
hodnoty od selek&nich indext k viceznakovému BLUP-
animal modelu. DalSich deset kratkych prispévka nazna-
¢ilo hlavni problémy v sou¢asném odhadu plemenné
hodnoty a bylo podkladem pro naslednou diskusi.

K hlavnim nevyfeSenym otazkdm patti zptisob hod-
noceni zvitat (kancti) nakoupenych mimo vlastni §lech-
titelskou organizaci. Tato zvifata jsou testovana a hod-
nocena Casto podle riznych principt a riznych znaka
a celkova plemennd hodnota je vztahovina na rizné
béaze. Jednou z moZnosti feSeni je tvorba genetickych
skupin, které zohlediuji genetickou trovei znaka
v jednotlivych zemich. Problémem je malé obsazeni
genetickych skupin, protoZe pocty dovezenych zvifat
jsou nizké. Zatim nejjednodussi a nejosvédcenéjsi zpl-
sob zachdzeni s nakoupenymi zvifaty je, Ze po dobu,
dokud nemaji potomky otestované ve vlastnim $lechti-
telském programu, dostanou tato zvifata plemennou
hodnotu rovnou priméru domaci populace. Podle vy-

239



sledki testace potomstva se pak pocita jejich skutecna
plemenna hodnota.

Miillerova (Clausberg) srovnavala rizné hodnoceni
zvitat v jednotlivych spolkovych zemich Némecka a po-
ukdzala na nesrovnatelnost jednotlivych relativnich
plemennych hodnot. Jako zastupce praxe navrhovala
vytvoreni jednotné metodiky pro vyjadfovani plemenné
hodnoty v celém Némecku. Ponévadz v8ak v jednotli-
vych zemich existuji samostatné Svazy chovatell pra-
sat, které si Casto navzdjem konkuruji, neni tento pozZa-
davek splnitelny. Chovatelim se proto doporucuje fidit
se pfi ndkupu plemennych zvifat absolutnimi plemen-
nymi hodnotami jednotlivych znaki a nikoli celkovou
relativni plemennou hodnotou.

Dalsim otevienym problémem zistava otazka, kdy
volit efekt podniku v modelu pro odhad plemenné hod-
noty jako nahodny a kdy jako pevny. Lze sice stanovit
nékolik obecnych pravidel, rozhodnuti vsak zavisi vzdy
na konkrétni skladbé dat.

Fischer (Halle) diskutoval modely pro odhad ple-
mennych hodnot reprodukénich znaka vzhledem k per-
manentnimu efektu prasnice v pfipadé, Ze prvni vrh je
hodnocen jako samostatny znak a ostatni vrhy jako jeden
znak s opakovatelnosti. Jeho postup byl velice podobny
postupu pii vypracovani animal modelu pro reprodukéni
znaky v Ceské republice a na Slovensku a stejné jako
my dospél k ndzoru, Ze sloZzka rozptylu pro perma-
nentni efekt prasnice se di sice formalné vypoditat
i pro samostatny prvni vrh, model jako takovy je vSak
nesmyslny a vysledkem je pak svévolné, neinterpreto-
vatelné rozdéleni rezidualni variance do dvou sloZek.

Dal3i diskutovanou otdzkou byla moZznost ¢i potieb-
nost zahrnuti dat z kontroly uZzitkovosti kfizenct do
odhadu plemenné hodnoty Cistokrevnych zvirat. Kore-
lace mezi uZitkovosti Cistokrevnych zviiat a kiiZzenct
stanovené riznymi autory se zcela neshoduji. V nékte-
rych pracich jsou tyto korelace blizké 1, v jinych se
pohybuji jen kolem 0,5 aZ 0,7. Doporuduje se proto pii
zahrnuti kiiZzencu do testace povaZzovat tato méfeni za
samostatné znaky. Tim se ovSem pocet soucasné hod-
nocenych znakt velmi zvySuje, coz komplikuje prak-
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ticky odhad plemennych hodnot. Dal§i nevyhodou je
¢asova prodleva v ziskdni Gdaji o hybridnim potom-
stvu. Tento problém by se dal vyfesit organizaci testace
tak, aby stejni kanci byli nasazovani jednak ve Slechti-
telskych chovech a jednak v hybridizaci, ¢ehoZ lze do-
sahnout pfi vysokém podilu inseminace v daném §lech-
titelském a hybridizacnim programu.

Siroce diskutovanym problémem je i vypodet pies-
nosti odhadi plemennych hodnot. Tento vypocet je
u prasat ¢asové velmi naroény a piesnost lze pro prak-
ticka data vypocitat vétSinou pouze aproximativnimi
metodami. Vét§ina odborniki zabyvajicich se odhadem
plemenné hodnoty se shoduje v tom, Ze piesnost odha-
di plemennych hodnot ma pouze teoreticky vyznam
a praktickému Slechtiteli nepfinasi vibec Zadnou infor-
maci. Metoda BLUP uZ sama o sobé pracuje tak, Ze
plemenna hodnota zvifat, kterd nemd dostate¢nou pies-
nost (tj. u zvifat s nizkym poctem informaci od pribuz-
nych jedinct), se bliZzi primérné plemenné hodnoté
hodnocené populace.

Mielenz (Halle) se zabyval teoretickymi problémy
pii odhadu varianci a kovarianci v genetickém modelu
s efektem dominance. Pro odhad této variance zatim
nebyl vytvoien vhodny pocitacovy program, takZe varian-
ci nelze z praktickych dat odhadovat. V diskusi k této
predndsce jsme upozornili na to, Ze pouzity model se
nezda byt pro vyfeSeni daného problému vhodny. Ros-
ner (Halle) se zabyval stabilitou odhadt plemenné hod-
noty pfi razné volbé stop-kritérii v programu PEST.

Na zavér konference bylo konstatovino, Ze je poticba
i nadale fesit jak otazky tykajici se optimalniho uspo-
fadani testace prasat se zahrnutim polni a stani¢ni tes-
tace a pripadné i testace kiizenci na komercnich jat-
kach, tak i otiazky volby vhodnych selekénich kritérii
piedev§im pro reprodukci a kvalitu masa a dale rozvijet
modely pro odhad plemennych hodnot jednotlivych
znakt. Pritom metody kvantitativni genetiky budou
hriat dominantni dlohu, i kdyZz se da ofckavat, Ze budou
postupné obohacoviny o urcité prvky molekularni ge-
netiky.

Ing. Marie Wolfovd
Dr. rer. nat. Jochen Wolf, DrSe.
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