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ESTIMATION OF GENETIC PARAMETERS FOR SIRE PIG
BREEDS USING PUREBRED AND CROSSBRED INFORMATION

ODHAD GENETICKYCH PARAMETRU OTCOVSKYCH PLEMEN PRASAT
PRI POUZITI INFORMACI OD CISTOKREVNYCH A HYBRIDNICH
JEDINCU

J. Wolfl, S. Horéékové‘, E. Groeneveldz, D. PeSkovitova®

'Research Institute of Animal Production, Prague-UhFinéves, Czech Republic
Institute of Animal Science and Animal Behaviour of FAL, Mariensee, Germany
Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Genetic parameters were estimated for sire pig breeds in the Czech Republic from purebred and crossbred
information. The data set contained 10 315 records from station test (traits: VCS — valuable cuts in half-carcass at
a slaughter weight of 100 kg and ADGS — average daily gain from 30 to 100 kg) and 71 728 records from field test
(traits: ADGF - lifetime average daily gain, LMF — lean meat contents measured by PIGLOG; only 37 385 records were
available for LMF). Animals of the following breeds were included in the analysis: Duroc, Belgian Landrace, Hampshire,
Pietrain, Czech Meat Pig and a sire line of Large White. Part of the data set were 14 306 records from crossbreds be-
tween these breeds. A four-trait animal model with different model equations for different traits was used for the calcu-
lation of genetic parameters running VCE version 4.2.5. under LINUX. The effects of breeds and crosses were modelled
by linear regression on the gene proportions from individual breeds. The following heritabilities were estimated:
VCS 0.56 £ 0.019, ADGS 0.32 £+ 0.004, ADGF 0.21 £ 0.005, LMF 0.42 £ 0.008. Estimates of genetic correlations were:
VCS-LMF 0.52 + 0.025, ADGS-ADGF 0.34 + 0.024. The variance ratios for litter effect were highest for ADGS (0.22 + 0.007)
and ADGF (0.21 £ 0.003). The highest variance ratio for herd (0.24 + 0.006) was observed for ADGF. The results are in
good agreement with literature data. The genetic parameters estimated in this study should be used to replace the past
estimates in routine genetic evaluation of sire breeds of pigs in the Czech Republic.

Keywords: pig; sire breeds; genetic parameters; multitrait animal model; purebred and crossbred information

ABSTRAKT: Byly odhadnuty genetické parametry otcovskych plemen prasat chovanych v CR pfi sou¢asném pouZiti in-
formaci od &istokrevnych a hybridnich jedincii. Soubor dat obsahoval 10 315 udaji ze staniéniho testu (znaky: VCS -
hmotnost hlavnich masitych ¢asti v jatetné pilce pfi pordzkové hmotnosti asi 100 kg a ADGS — primérny pfiristek
v testu od 30 do 100 kg) a 71 728 1daji z polniho testu (znaky: ADGF — priimérny denni pfiriistek a LMF — podil libo-
vého masa méfeny pfistrojem PIGLOG; pro LMF bylo k dispozici pouze 37 385 udaji). Do analyzy byla zahrnuta zvifata
téchto plemen: duroc, belgicka landrase, hampshire, pietrain, ¢eské vyrazn& masné a otcovska linie plemene bilé
uSlechtilé. C4st dat (14 306 dajil) pfedstavovali k¥iZenci uvedenych plemen. Na odhad genetickych parametrl byl pouZit
&tyfznakovy animal model s riznymi modelovymi rovnicemi pro jednotlivé znaky, vypoéet byl proveden programem
VCE (verze 4.2.5.) pod LINUXem. Efekty plemen a hybridi byly modelovény lineérni regresi podle podilu geni zastou-
penych plemen. Dédivosti znaku byly odhadnuty takto: VCS 0,56 + 0,019, ADGS 0,32 + 0,004, ADGF 0,21 * 0,005,
LMF 0,42 + 0,008. Odhad genetickych korelaci byl 0,52 + 0,025 pro VCS-LMF a 0,34 £ 0,024 pro ADGS-ADGF. Podil
variance pro faktor vrhu byl nejvyssi u ADGS (0,22 + 0,007) a ADGF (0,21 * 0,003). Nejvy3si podil variance pro faktor
stdda mél znak ADGF (0,24 + 0,006). Vysledky price jsou ve shodé s udaji uvddénymi v literatufe. Bylo by vhodné
“nahradit odhady genetickych parametrii u¥ivané v rutinnim genetickém hodnocenf otcovskych plemen prasat v Ceské Re-
publice odhady uvedenymi v této praci.

Kli¢ova slova: prasata; otcovskéa plemena; genetické parametry; viceznakovy animal model; &istokrevni jedinci; kfiZenci
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INTRODUCTION

Reliable estimates of (co)variance components for all
random factors are essential for predicting breeding values
with the necessary accuracy and for deciding between
alternative breeding programs. The restricted maximum
likelihood method (REML) proposed by Patterson and
Thompson (1971) has become the method of choice for
estimating (co)variance components. With the fast develop-
ment of computers, multitrait animal models have be-
come widely used.

The number of papers publishing estimates of genetic
parameters for growth and carcass traits in pigs is con-
siderably higher for dam breeds (Landrace, Large White)
than for sire breeds (see the review of Ducos, 1994, for
example). Estimates of genetic parameters calculated
generally on the basis of two-trait or multi-trait animal
models were published for Pietrain (Tholen, 1993;
Bidanel et al., 1994; Schmutz, 1996; Knapp et al., 1997),
Duroc (Brandt, 1994; Li and Kennedy, 1994; Skorupski
et al., 1996), Hampshire (Li and Kennedy, 1994), a Large
White sire line (Grundy, 1994) and a Dutch Yorkshire
sire line together with Duroc pigs (Hovenier et al.,1992).
The number of records in the data sets was ranging from
1 110 (Hovenier et al., 1992) to 14 020 (Duroc breed; Li
and Kennedy, 1994).

In the Czech Republic six sire breeds (Czech Meat Pig,
Duroc, Hampshire, Belgian Landrace, Pietrain and a Large
White sire line) are evaluated in one run using a four-trait
animal model with breed effect. This evaluation is based
on station-test and field-test data. Until recently, genetic
parameters were used which were estimated from a subpo-
pulation of the Czech Meat Pig (Groeneveld et al., 1998).
Apart from purebred information, additional information
on several crossbreds between sire breeds is available
which has not been used until now in the estimation of
breeding values. The aim of the present paper is to calcu-
late novel estimates of genetic parameters including infor-
mation on all breeds and on crossbreds between them.

Table 1. Numbers of tested animals for individual breeds

MATERIAL AND METHODS

The analyses were based on field and station test data
of six pig breeds used in sire position (Duroc, Belgian
Landrace, Hampshire, Pietrain, Czech Meat Pig and a sire
line of Large White) and of different crosses among
these breeds. The subset of data from the station test
consisted of 10 315 records registered from November
1989 to August 1999. The considerably larger subset of
data from the field test with 71 728 records was collected
from September 1990 to September 1999. A survey of
the numbers of tested animals is given in Table 1. Both
station and field test data were available for all six sire
breeds, crosses between purebred populations were only
field-tested. The following traits were recorded and used
in the analyses:

VCS - Weight of valuable cuts measured on station
(neck, shoulder, ham, loin - all without fat cover-
ing) in half-carcass (in kg) at a live weight of ap-
proximately 100 kg. No precorrection for weight
is carried out.

ADGS - Average daily gain in the test period (from 30 kg
to 100 kg live weight) in the station test (in g/day).
Precorrection for weight at the beginning and
at the end of the test is carried out individually
by linear interpolation.

ADGF- Average daily gain in the field test (in g/day). It
is calculated as weight divided by age at the
end of the test. The end-weight at the test is in
the range from 70 to 110 kg for sows and from
80 to 120 kg for boars. No precorrection is car-
ried out.

LMF - Lean meat content in the field test (in %) mea-
sured by PIGLOG. For details see Groeneveld
et al. (1998). This trait has been measured in
the Czech Republic since the midle of 1995.
No precorrection is carried out.

Basic statistics of the whole data set are given in
Table 2.

Number of records

Breed field test

station test total

only ADGF ADGF and LMF total

Duroc 1208 2201 3384 5585 6793
Belgian Landrace 329 1038 877 1915 2244
Hampshire 1002 2764 2502 5266 6268
Pietrain 515 2081 1360 3441 3956
Sire line of Large White 775 307 4798 5105 5880
Czech Meat Pig 6486 20610 15 500 36 110 42 596
Crosses 0 5342 8964 14 306 14 306
Total 10315 34343 37385 71728 82043

ADGF~ average daily gain in field test (g/day)
LMF - lean meat content measured with PIGLOG in field test (%)

PIGLOG in field test (%)
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Table 2, Basic statistics of the data set

Trait Number of records Minimum Maximum Average Standard deviation
vCs 10315 154 25.0 20.6 1.5
ADGS 10315 509 1277 838 103.9
ADGF 71728 350 893 547 68.0
LMF 37385 442 67.5 60.5 22
WS 10315 97 110 100.8 23
WF 71728 60 135 91.8 11.8

VCS - valuable cuts from station test (kg) LMF - lean meat content measured with PIGLOG in field test (%)

ADGS - average daily gain in station test (g/day)
ADGF - average daily gain in field test (g/day)

Table 3. Estimates of covariance matrices

WS - slaughter weight in station test (kg)
WF - live weight in field test (kg)

Trait VCs ADGS ADGF LMF
Additive genetic covariance matrix
VCS 0.732 1.833 -1.845 0.573
ADGS 2900.436 512.667 -1.627
ADGF 781.204 -7.850
LMF 1.691
Covariance matrix for herd
vCs 0.035 2.323 1.448 0.014
ADGS 574.875 323.758 6.439
ADGF 912.755 3.633
LMF 0.435
Covariance matrix for litter
vCs 0.082 0.098 0.981 0.066
ADGS 2008.606 147.062 -2.821
ADGF 792.494 0.489
LMF 0.371
Residual covariance matrix
vCs 0.461 -7.987 - -
ADGS 3667.367 - -
ADGF 1318.999 -3.292
LMF 1.511

For abbreviations of traits see Table 2

Altogether, 36 covariance components were esti-
mated (Table 3) using a four-trait animal model with dif-
ferent model equations for different traits (Table 4). This
model is an extension of the model used by Groeneveld
et al. (1998) where the model equations are given in de-
tail. The main extension is the introduction of breed ef-
fects. An additive model was assumed for breed effects
defining the effects of the remaining five breeds as de-
viations from the effect of the Czech Meat breed. In the
model this was reflected by using the gene proportions
of Duroc, Belgian Landrace, Hampshire, Pietrain and
the sire line of Large White as covariables. This part of
the model looks, therefore, as follows:

CZECH J. ANIM. SCIL, 45, 2000: 525-532

Vi= ..t 8B0pat GO 80t ZhOrnt GiwOliwn ...

where y,’.. is the value of the trait 7 measured at the animal n, the g’s
are the unknown breed effects for trait T and the given breed
(D - Duroc, H — Hampshire, P — Pietrain, BL ~ Belgian Lan-
drace, LW — sire line of Large White, CMP — Czech Meat
Pig), the a’s are the known proportions of genes from the
individual breeds in animal n. The sum of proportions of genes
from individual breeds is one for each animal:

Opnt Oyt Opy + Olpn + Oppyn + Olecrpn = 1

Slaughter weight or live weight in the field test were
included as covariables in the model equations for the
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Table 4. Statistical model

Trait
S o VvCS ADGS ADGF LMF
Slaughter weight in station test C X - - -
Weight in field test C - - - X
Proportion of genes from Duroc C b3 b3 X b3
Proportion of genes from Belgian Landrace C X X X X
Proportion of genes from Hampshire 2 X X X X
Proportion of genes from Pietrain C X X X X
Proportion of genes from sire line of Large White (& X X X X
Year-season station F X X - -
Year-season field F - - X b3
Sex F X X x X
Station F X x - -
Type of feeding F - - X X
Herd R X X X b3
Litter R X X X X
Additive genetic effect of animal A X X X X

C —covariable R - random factor

F - fixed factor

traits referring to lean meat content (VCS and LMF, re-
spectively). Monthly seasons were used both for field
and for station test. Herd was assumed to be a random
factor. In the station test, herd stands for herd of origin.
Zero residual covariances between field-test and station-
test traits were assumed.

The covariance components were estimated by restric-
ted maximum likelihood using for optimization a quasi
Newton algorithm with analytical gradients (Neumaier
and Groeneveld, 1998). Approximate standard errors of
the variance ratios and correlations are based on the Hes-
sian matrix and represent lower limits of the real stan-
dard errors. The program package VCE 4.2.5 (Groeneveld
and Garcia Cortés, 1998) under LINUX was used for the
calculation. The run finished with status 1, that means it
converged without problems. The calculation was car-
ried out on a Pentium II, 333 MHZ, 512 MB RAM. The
number of equations was 480 522, the number of non-
zero coefficients was 6.3 millions. The number of itera-
tions needed was 122, the CPU-time being 141 hours.
The calculated covariance matrices were used for a sub-
sequent PEST (Groeneveld et al., 1990) run. The model
was identical to the model for covariance component es-
timation (Table 3). The estimates of the breed effects are
part of the results from the PEST run.

RESULTS

The estimated covariance matrices for the additive ge-
netic effect, herd effect, litter effect and residual effect
are presented in Table 3. In Table 5, all variances are ex-
pressed as ratios of the total phenotypic variance (values

528

For abbreviations of traits see Table 2

A - random factor with relationship matrix

on diagonals), the off-diagonal values are correlations
calculated from the appropriate covariance matrices.
The variance ratios for the additive genetic effect are the
heritabilities.

The traits referring to the lean meat content showed the
highest heritabilities — VCS 0.56 and LMF 0.42. Aver-
age daily gain on station had a higher heritability (0.32)
than daily gain in the field test (0.21). The highest ge-
netic correlation (0.52) occurred between VCS and LMF.
A somewhat lower, but clearly positive genetic correla-
tion (0.32) was observed between ADGS and ADGF.
The genetic correlation between ADGF and LMF was
negative (—0.21); a correlation of zero or very close to zero
was observed between the corresponding station-test
traits (ADGS and VCS).

The herd effect was mainly of importance for field-
test traits, causing 24% and 11% of the total variability
in ADGF and LMF, respectively. The variance ratios for
the station-test traits were considerably lower. The highest
correlations caused by the herd effects were observed
between VCS and ADGS (0.52) and between ADGS
and ADGF (0.45).

The litter effect was mainly of importance for the
daily gain. It took values slightly above 20% for ADGS
and ADGF. Values between 5% and 10% were calcu-
lated for VCS and LMF. A relatively large correlation
(0.38) caused by the litter effect was found between
VCS and LMF.

The residual effect made up 35% to 40% of the total
variability. That means that a little more than one third
of the total variability of the four traits cannot be explained
by the factors included in the model. Both between sta-
tion-test traits and between field-test traits negative cor-

CZECH J. ANIM. SCI,, 45, 2000: 525-532



Table 5. Estimates of variance ratios (on diagonal) and correlations (above diagonal) with approximate standard errors

Trait [ VCs ] ADGS J ADGF LMF
Heritabilities and genetic correlations
vCS 0.559 +0.019 0.040 +0.017 -0.077 +0.023 0.515 £0.025
ADGS 0.317 £0.004 0.341 +0.024 -0.023 £0.014
ADGF 0.205 + 0.005 -0.216 +0.019
LMF 0.422 +0.008
Variance ratios and correlations for herd effect
VvCS 0.026 + 0.008 0.520 +0.103 0.257 £ 0.068 0.111 +0.024
ADGS 0.063 + 0,006 0.447 +0.077 0.407 +0.051
ADGF 0.240 + 0.006 0.182 +0.038
LMF 0.109 + 0.007
Variance ratios and correlations for litter effect
VvCS 0.063 + 0.008 0.008 +0.023 0.121 £0.027 0.380 + 0.040
ADGS 0.219 +0.007 0.117 +0.028 0.103 +0.047
ADGF 0.208 + 0.003 0.029 +0.017
LMF 0.092 +0.003
Variance ratios and correlations for residual effect
VvCs 0.352£0.016 -0.194 £0.012 - -
ADGS 0.401 +0.008 - -
ADGF 0.347 +0.004 -0.074 +0.010
LMF 0.377 +0.008
For abbreviations of traits see Table 2
Table 6. Breed effects relative to the Czech Meat Pig
Breed effect for trait
Breed Economic index
VCS ADGS ADGF LMF
Duroc -0.397 -11.652 2.159 -0.514 =221
Belgian Landrace 1.455 -37.663 —4.809 1.165 835
Hampshire -0.074 ~15.130 -8.062 0.703 -109
Pietrain 1.998 -66.763 -15.987 1.409 1071
Sire line of Large White 0.358 39.554 40.598 0.395 540

For abbreviations of traits see Table 2

relations were observed, though the absolute value of these
correlations was relatively low.

Table 6 summarizes the estimates of breed effects for
five sire breeds. The effects were defined as deviations
from the effect of the Czech Meat Pig (the effect of this
breed was set to zero for all traits). An economic index
was calculated as 8*ADGF + 600*VCS (Wolf et al., 1999).
This index is currently used for sire breeds to estimate
the total breeding value (aggregate genotype) in monetary
units (Czech crowns). The breeds Pietrain and Belgian
Landrace were clearly superior for lean meat content
and showed unfavourable values for daily gain. The sire
line of Large White exhibited the highest values for
daily gain followed by the Czech Meat Pig. Considering
the economic index, Pietrain and Belgian Landrace showed

CZECH J. ANIM. SCI., 45, 2000: 525-532

the highest values; the sire line of Large White is clearly
better than the Czech Meat Pig which is recently used
most frequently in sire position. The most unfavourable
values were achieved by Duroc and Hampshire.

DISCUSSION

Table 7 summarizes previous estimates of genetic para-
meters calculated from multitrait animal models for three
pig breeds. Comparing the results for Czech Meat Pig
(Groeneveld et al., 1998) with the results for the data set
of sire breeds including their crosses from the recent pa-
per, a considerable increase in the heritability estimates
could be observed. The same result is true for the two dam
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Table 7. Genetic p s for Czech populations of Czech Meat Pig, Large White and Land d in previous studies
Large White Landrace
Trait Czech Meart Pig [G98]
(G9%] I (P99) (G98) | P99)
Number of animals
25673 76 654 l 86 868 25 667 | 72454
Heritabilities
vCSs 0.28 0.39 0.59 0.36 0.54
ADGS 0.22 0.25 0.42 032 0.36
ADGF 0.12 0.14 0.17 0.13 0.18
LMF 0.25 0.35 047 0.25 0.36
Genetic correlations
VCS-LMF 0.82 0.60 0.73 0.75 0.53
ADGS-ADGF 028 048 048 0.56 0.48
VCS-ADGS -0.02 033 0.27 045 0.29
LMF-ADGF 0.01 -0.19 -0.16 0.01 -0.04
Variance ratios for herd effect
VvCs 0.04 0.05 0.05 0.23 0.09
ADGS 0.09 0.07 0.03 0.09 0.06
ADGF 0.32 0.27 0.21 0.35 0.27
LMF 0.26 0.20 021 0.16 0.11
Variance ratios for litter effect
vCS 0.14 0.12 0.01 0.08 0.04
ADGS 0.27 0.27 021 0.22 0.21
ADGF 0.19 0.20 0.20 0.18 0.20
LMF 0.08 0.12 0.06 0.12 0.10

G98 - Groeneveld et al., 1998
P99 — Pedkovitova er al., 1999

breeds Large White and Landrace. Older data sets (Groene-
veld et al., 1998) showed lower heritability estimates
than newer data sets (Peskovicova et al., 1999). There may
be several reasons to explain this observation. In Janu-
ary 1998 the first variant of a multitrait animal model
was introduced for genetic evaluation of pigs in Czech
herdbook pig breeding. This measure was accompanied
by a thorough revision of all data in the national perfor-
mance data base. The input of new data in the central
database has been more strictly controlled since then.
Therefore it can be expected that results calculated from
more recent data sets are more reliable and have a higher
accuracy than results from older data sets. Furthermore,
recent estimates were calculated from larger data sets.
As the estimates are calculated from multitrait models,
non-linearity between traits can cause changes in herita-
bilities as a result of selection in the population (Meuwissen
and Goddard, 1997).

Estimates of genetic parameters for production traits
of pigs published by the early 1990s are summarized by
Ducos (1994). The mean values of heritability for sire
breeds (Hampshire, Duroc, Pietrain, Belgian Landrace)
were 0.57 for lean meat content (mean from 9 sources)
and 0.36 for average daily gain (mean from 17 sources).

530

For abbreviations of traits see Table 2

More recent estimates of heritability for lean meat content
at station measured by different methods are available
for Pietrain (Tholen,1993; Schmutz,1996; Knapp ef al.,
1997) and a data set of Duroc breed and a Dutch Yorkshire
sire line (Hovenier et al., 1992). The estimates range from
0.40 to 0.63 with the median of 0.53. For daily gain on
station heritability estimates of 0.25 (Tholen, 1993 —
Pietrain), 0.29 (Grundy, 1994 — Large White sire line) and
0.36 (Schmutz, 1996 — Pietrain) were reported. All these
values are very close to the values calculated in the present
study for VCS (0.56) and ADGS (0.32), respectively.
Similarly, the heritability estimates given in the literature
for liveweight gain in the field test for Duroc and Pietrain
(0.20 — Brandt, 1994; 0.16 — Skorupski et al., 1996;
0.23 - Schmutz, 1996) are in good agreement with the es-
timate for ADGF (0.21) calculated in the present paper.
In most studies of field-test data backfat thickness is
reported instead of lean meat content. As lean meat con-
tent is mostly calculated from the ultrasonic measurement
of backfat thickness, it can be expected that both mea-
sures will have similar heritabilities. For Duroc and Hamp-
shire, estimates between 0.36 and 0.55 were reported for
backfat thickness (Brandt, 1994;, Li and Kennedy 1994;
Skorupski et al., 1996). The heritability estimate for LMF
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(0.42) in the present paper fits well to this range. A con-
siderably lower value of 0.16 was published by Schmutz
(1996) for Pietrain. The low estimate for Pietrain can be
explained by the fact that ultrasonic measurements have
a large error, if the backfat thickness is extremely low
like in Pietrain.

Variance ratios between 0.09 and 0.29 were reported for
the litter effect for traits of daily gain (lifetime daily gain,
daily gain from 30 to 100 kg, age at 100 kg) in different
sire breeds (Tholen,1993;, Bidanel et al., 1994, Brandt,
1994; Li and Kennedy, 1994; Skorupski et al., 1996;
Schmutz, 1996). The results of the present study confirmed
that the litter effect is of considerable importance for
growth traits and should not be omitted from the animal
model.

A purely additive model was used for breed effects. One
reason for the application of the additive model is to keep
the model simple enough for routine application in ge-
netic evaluation of pigs. In sire breeds, only production
traits with relatively high heritabilities are evaluated.
Very high genetic correlations between purebred and cross-
bred performance were reported for these traits, espe-
cially for traits referring to lean meat content (Schmutz,
1996; Brandt and Taubert, 1998; Fischer, 1998). There-
fore an additive model seems to be justified and sufficient
for practical purposes of breeding value estimation.

On the basis of the economic weights currently being
used in the aggregate genotype, Pietrain and Belgian
Landrace showed the best “economic” indices (Table 6).
In the future, meat quality traits should be included in the
selection criterion which could modify the actual ranking
of sire breeds, as a negative genetic correlation especially
between the lean meat content and meat quality traits
was reported (Bidanel et al.,1994, Knapp et al., 1997).

The genetic parameters obtained in this study from
a large data set should be more reliable than the past es-
timates having been used until recently for the genetic
evaluation of sire breeds. They should replace the older
estimates to achieve a higher selection response in the
traits under consideration.
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CONCENTRATION OF MACRO AND MICROMINERALS
IN MUSCLES OF KIDS

KONCENTRACE MINERALNICH MAKRO- A MIKROELEMENTU
VE SVALOVINE KUZLAT

B. Mioél, Vesna Pavié', A. lvankovicl, D. Havranek?

1 Department of Animal Production, 2Department of Field Crops Forage and Grassland,
Faculty of Agriculture, University of Zagreb, Croatia

ABSTRACT: The aim of this research was to dtermine the influence that breed has on the concentration of macro and
microelements in different groups of muscles in kids. Accordingly, the following meat samples were taken from 27 kids
(14 Saanen and 13 Alpine): shoulder-blade muscles — m. deltoideus, m. subscapularis and m. triceps brachii back muscles
— m. longissimus dorsi, m. spinalis et semispinalis, m. trapezius and m. romboideus; thigh muscles — m. biceps femoris,
m. semitendineus and m. gastrocnemiys. Initially, all visible elements of fat, cartilage and bone were removed manually.
Samples were then minced, homogenized, packed in plastic bags and deep frozen in preparation for analysis. Mineral
concentrations were determined using the atomic absorption method (AAS) on PU-9100X. The results show that the
highest concentrations of macroelements in all groups of muscles were found for K, Na and P, while the most widely
represented among microelements were Zn, Fe and Cu. The research failed to establish that breed has a significant influence
on the concentration of macroelements in the investigated groups of kid muscles. However, it was found that significant
differences exist between breeds with regard to the concentration of Zn and Fe in back muscles, and of Zn and Cu in
shoulder-blade muscles. Also established were correlation coefficients for macro and microminerals between the different
groups of kid muscles.

Keywords: kids; Alpine; Saanen; meat; muscle; macro and microminerals

ABSTRAKT: Cilem vyzkumu bylo stanoveni vlivu plemene na koncentraci makro- a mikroelementli v riznych skupinach
svall kuzlat. Od 27 kuzlat (14 kizlat sanského plemene a 13 kizlat alpského plemene) jsme odebrali tyto vzorky masa:
2 lopatkovych svall m. deltoid laris a m. triceps brachii; zadovych svalll m. longissimus dorsi, m. spinalis
et semispinalis, m. trapezius a m. romboideus; stehennich svall m. biceps femoris, m. semitendineus a m. gastrocnemius.
Nejprve jsme ruéné odstranili veskeré viditelné &asti tuku, chrupavek a kosti. Potom jsme vzorky pfipravili na rozbor
tak, Ze jsme je nakréjeli, homogenizovali, zabalili do plastovych skl a dali zmrazit. Koncentrace minerlnich prvkia
jsme stanovili metodou atomové absorpce (AAS) na pfistroji PU-9100X. Vysledky ukazuji, Ze nejvy3si koncentrace makro-
elementl ve viech skupinédch svalil byly zjidtény u K, Na a P, zatimco mezi nejvice zastoupené mikrolementy patfily Zn,
Fe a Cu. U $etfenych skupin svali kiizlat se nepodafilo prokazat vyznamny vliv plemene na koncentraci makroelementu.
Zjistili jsme v¥ak vyznamné rozdily mezi koncentracemi Zn a Fe v zadovych svalech, a Zn a Cu v lopatkovych svalech.
Také jsme stanovili koeficienty korelaci pro makro- a mikroelementy mezi jednotlivymi skupinami svall kuzlat.

s, m. subsc 1p

Kli¢ovi slova: kiizlata; alpské plemeno; sanské plemeno; maso; svalovina; mineradlni makro- a mikroelementy

INTRODUCTION

All living organisms require inorganic elements, or
minerals, to ensure the normal functioning of vital func-
tions. In contrast to all other nutrients, living organisms
are unable to synthesise inorganic elements. Minerals
are found in specific mutual relations, and one element
cannot be viewed separately, but in interaction with the
others, irrespective of the various physiological and bio-
chemical processes that occur in an organism. The content
and availability of the majority of macro and microele-
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ments in products of animal origin is higher than that
found in plants. Minerals of animal origin are far more
mobile and more accessible to man than those of non-ani-
mal origin (Doornenbal and Murray, 1981; Hays and
Swenson, 1984).

Meat constitutes an extremely important source of mine-
rals in the human diet. Mineral concentration in meat is
directly linked to the type of animal, its feed, climate,
accessibility of individual micro and macroelements in
an organism, and in a particular species it depends on
the type of tissue or organ, and on the anatomical posi-
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tion of a particular muscle (Gillet ez al., 1967; Doyle,
1980; Nuurtamo et al., 1980; Littledike ef al., 1995). In
a particular breed each organ and each muscle possesses
a specific concentration of micro and macroelements in
accordance with its function within the body. A number
of scientific researches draw attention to the fact that it
is the anatomical position of a muscle, i.e. its function in
the body, which crucially affects the concentration of
micro and macroelements, rather than the breed of an ani-
mal. Many authors (Kotula and Lusby, 1982; Marchello
et al., 1984) state that concentrations of macro and micro-
elements in individual muscles of a bovine vary. Wagner
et al. (1976) point out that their concentration in muscles
is directly linked to a physiological function, and that
red muscle tissue is richer in essential mineral substances
than light tissue. Several researchers investigated the
problem related to the mineral composition of fresh and
cooked goat meat (Park, 1988; Park and Attaie, 1988,
Johnson et al., 1995a, b). In 1990, Park arrived at the con-
clusion that type and anatomical position of a muscle
have a more significant impact on the concentration of
macrominerals than do the breed and sex of the animal.
There is, however, hartly any available on the concentra-
tion of minerals in different muscles of slaughtered kids.
It is the aim of this research to present the concentra-
tions of macroelements (Ca, K, P, Mg, Na) and micro-
elements (Fe, Zn, Mn, Cu) in shoulder, back and thigh
muscles in kids. We have also investigated the correlation
coefficients of individual minerals for different groups
of muscles in kids.

MATERIAL AND METHODS

Muscle samples were taken from 27 kids of two differ-
ent breeds (14 Saanen, 13 Alpine kids). Until the time of
slaughter the kids were kept on a goat dairy farm, located
in central Croatia. Immediately following the parturition
the kids were separated from their mothers. Subsequent
to initial feeding on pasteurised colostrum all kids received
a milk replacer with a 22% protein content and a pelleted
mixture with an 18% protein content. The kids were
slaughtered using the classic kid dressing method, which
includes bleeding, skinning, separation of lower parts of
legs, and removal of innards. The average age of kids at
the time of slaughter was about 70 days. Immediately
upon slaughter samples for chemical analyses were taken
from the left half of the carcass of every kid. From the
shoulder blade: m. deltoideus, m. subscapularis and m. tri-
ceps brachii; from the back: m. longissimus dorsi, m. spi-
nalis et semispinalis, m. trapezius and m. romboideus;
from the thigh: m. biceps femoris, m. semitendineus and
m. gastrocnemius. All visible elements of fat, cartilage
and bone were removed manually, then the samples were
minced, homogenised, marked and stored in plastic bags,
and deep frozen to await analysis. Wet tissue sample du-
plicates weighing 5 g were taken from each sample.
Mineral concentration data were expressed in mg on the
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wet tissue basis. Mineral concentrations were estab-

lished by the AAS metod of atomic absorption, using

a PU-9100X apparatus.

— Ca, Mg, Cu, Fe, Mn and Zn - by atomic absorption
spectrometry, by blowing a solution of burned sample
into the flame of an air-acetylene mixture, with in-
creased sensitivity by means of additional extension
of the slotted tube atom trap;

— K and Na by the Labge flame photometry method by
means of a flame photometer;

— P in accordance with Cavell spectrometry (1955) by
means of digestion, or through break-up of samples
applying a wet combustion incineration procedure.
Differences in mineral concentrations between the kids

of Alpine and Saanen breeds were tested according to

the following model:

yi=p+bx;+P;+ey,

where 4 — mean value corrected by all effective influences
b - regression coefficient
Xij — age
P; — breed influence j;
ejj — unexplained influence

Correlations between individual minerals in thigh, back
and shoulder blade muscles were calculated for both
breeds. The statistical data were processed by the statis-
tics package SAS STAT 1990. The basic statistical indi-
cators were obtained using PROC MEANS SAS, while
correlations were computed by PROC CORR SAS.

RESULTS AND DISCUSSION

Kid meat possesses a high nutritive value due to its pro-
tein content, low percentage of fat and abundance of macro
and microelements (Popov-Relji¢ et al., 1995). The re-
sults of our research confirm that the meat of young kids
contains high concentrations of macroelements compris-
ing different microminerals (Table 1).

Statistical summary of data related to the concentration
of macro and microelements in different muscle groups
of Alpine and Saanen kids is presented in Table 1.

Significant differences in concentrations of individual
macroelements were found in all three groups of investi-
gated muscle groups in Alpine and Saanen breeds of kids
(Table 1). The highest levels found were in K, followed
by Na and P, with the lowest levels being in Mg and Ca.
Breed was found to have no significant influence on the
level of macrominerals. Park (1990) arrived at similar
findings in his investigation into the possible influence
of breed, sex and type of tissue on the concentration of
macroelements in the meat of adult animals. Compared
to the content of macroelements in muscles of adult Alpine
and Nubian goats, muscles of young kids contain signifi-
cantly lower levels of P and K, approximately equal levels
of Mg and Na, and higher levels of Ca. In both breeds of
kids the thigh muscles were found to contain a slightly
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Table 1. Mineral concentration in different muscle groups of kid

Breed
Saanen
i e Leg Back Shoulder
b3 SE % SE £ SE
Ca 15.77 0.67 15.53 0.56 1532 0.80
P 68.59 132 65.82 0.97 64.36 3.87
132,59 2,65 128.50 230 129.47 2.74
Mg 19.08 0.43 19.14 0.44 18.58 035
Na 78.88 213 77.90 2.64 78.31 3.12
Zn 2.84 0.22 245 0.09 3.95° 0.17
Fe 0.209 0.014 0.210° 0.011 0.184 0.014
Mn 0.055 0.002 0.060 0.004 0.056 0.002
Cu 0.366 0.068 0.309 0.046 0.310° 0.033
Alpine
Ca 16.60 0.49 15.59 0.74 16.26 0.70
P 62.16 1.79 64.92 1.38 60.63 1.79
135.02 3.40 133.11 226 133.16 3.52
Mg 18.99 0.33 19.20 0.63 19.27 0.50
Na 75.04 1.89 72.18 1.40 7219 2,67
Zn 2.68 0.13 292° 0.17 3.02° 0.08
Fe 0.205 0.007 0.193° 0.005 0.230 0.010
Mn 0.058 0.004 0.063 0.003 0.066 0.005
Cu 0.165 0.001 0.226 0.019 0.145° 0.017

X = least square mean; SE = standard error of mean

*® = with different superscripts within a column are significantly different (P < 0.05)
¢4 = with different superscripts within a column are significantly different (P < 0.01)

higher level of K than the other two groups of muscles,
which corresponds with results reported by Park (1990),
whereby m. biceps femoris of the adult goat contains
a higher level of K than m. longissimus dorsi. No signifi-
cant influence of breed on the content of any of the macro-
elements was found in any of the three types of analysed
kid muscles, which is in accordance with the conclusion
draun by Kumar et al. (1987), i.e. that breed of goat has
no significant influence on the potassium content in
blood. In their research into nine macro and microelements
in liver and kidneys of Alpine and Saanen kids, carried
out in 1998, Mio€ et al. point out that the only signifi-
cant difference they found between the two breeds was
in phosphorus content. Bhat and Singh (1987) draw at-
tention to the differences in the content of sodium and
potassium, which exist between the two breeds. Of the
microelements, the highest levels found in the thigh,
back and shoulder blade muscles of Alpine and Saanen
kids were in Zn, followed by Cu and Fe, with Mn being
the lowest. Breed was found to have a significant influ-
ence on the concentration of Zn and Fe in back muscles
(P <0.01). Differences in the concentration of microele-
ments between the individual groups of muscles were
not significant, which differs from the findings of similar
research carried out in bovines, pigs and lambs (Schricker
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et al., 1982). Dornenbal and Murray (1981) established
that concentrations of Cu, Fe, Zn and Mn in the long back
muscle differed significantly from those found in m. semi-
membranaceus. In 1985, Marchello et al. found that
shoulder blade muscles in pigs have a higher content of
Fe and Zn than thigh and loin muscles, while m. semi-
membranaceus has a lower content of Cu, Fe and Mn
than other muscles under research. This research estab-
lished a higher variability between individual samples in
the content of microelements than in the content of macro-
elements. A particularly high variation in Cu content,
amounting to 69.72%, was found in the thigh muscle of
Saanen kids.

In addition to providing sufficient quantities of macro
and microelements, the human diet must ensure that these
elements are in appropriate mutual correlations. Tables
2, 3 and 4 present the correlation coefficients for indi-
vidual minerals found in different groups of kid muscles.

The research has also established that the regularity
of correlations between macroelements is greater than
that between individual microelements in all three muscle
groups of both breeds of kids. In most cases the correla-
tion coefficients between individual macrominerals
(Tables 2, 3 and 4) are positive and significant. For in-
stance, all muscle groups of Alpine kids showed positive

535



Table 2. Mineral lations in thigh 1

Breeds
Saanen
Minerals P K Mg Fe Zn Mn Cu Na
Ca 0.50* 0.06 0.57* -0.03 0.53* 0.09 0.25 0.15
P 0.58* 0.73%* 0.02 039 041 021 047
037 -0.007 -0.22 0.51 021 0.66%*
Mg 0.14 0.56* 0.62* 0.22 0.27
Fe 0.25 0.04 0.32 -0.31
Zn -0.02 043 -0.31
Mn 0.06 0.44
Cu 0.07
Alpine
Ca 0.75%* 0.62* 0.54* -0.23 -0.56 -0.34 0.13 0.39
P 0.72** 0.54* -0.18 -0.38 -0.15 -0.12 0.64*
K 0.69** -0.61* -0.33 024 0.05 0.89%**
Mg -0.24 -0.38 -0.07 0.30 0.52
Fe 0.50 —0.63* 0.08 —-0.60*
Zn -0.18 -0.32 -0.11
Mn -0.14 041
Cu -0.12
*P < 0.05; **P < 0.01; ***P < 0.001
Table 3. Mineral correlations in back muscles
Breeds
Saanen
Minerals P K Mg Fe Zn Mn Cu Na
Ca 0.59* 0.57* 0.57* -0.18 043 0.72%* -0.31 0.62*
P 0.89%** 0.50 034 031 0.54* -0.01 0.81%**
0.56* 0.17 045 0.57* 0.10 0.92%**
Mg -0.01 0.54* 0.58* -0.06 0.50
Fe -0.11 -0.11 -0.50 -0.14
Zn 0.63* -0.19 0.44
Mn -0.28 0.60*
Cu 025
Alpine
Ca 0.69%+ 0.38 0.61* 0.39 —0.68** 0.21 0.19 -0.04
P 0.71** 0.84%** 0.39 -0.53 -0.09 0.04 0.25
0.66* 0.42 -0.27 -0.08 0.02 0.59*
Mg 047 -0.43 -0.18 0.06 0.40
Fe -0.49 -0.50 -0.03 0.12
Zn -0.16 0.14 -0.22
Mn 028 -0.14
Cu 0.27

*P < 0.05; **P < 0.01; ***P < 0.001
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Table 4. Mineral correlations in shoulder blade
Breeds
Saanen
Minerals P K Mg Zn Mn Cu Na

Ca 0.01 0.53* 0.69** 0.74** 0.07 0.26 0.17 0.08
P -0.49 -0.22 -0.52 0.17 -0.32 -0.005 -0.38
K 0.65** 0.74%* 027 0.16 0.47 0.63*
Mg 0.78%** 0.15 0.17 0.67* 0.22
Fe -0.06 027 035 0.30
Zn -0.19 0.30 -0.08
Mn -0.13 -0.25
Cu 0.18

Alpine
Ca 0.72%* 033 0.57* -0.55* -0.23 0.29 0.03 0.17
P 0.48 0.55*% -0.05 0.03 0.11 0.06 0.25

0.77** 0.24 0.57* 031 0.26 0.88***

Mg 0.01 042 0.33 0.31 0.54*
Fe 0.42 -041 0.14 0.04
Zn 0.18 0.12 041
Mn -0.55* 0.46
Cu 0.05

*P < 0.05; **P < 0.01; ***P < 0.001

significant correlations between the levels of Ca and P,
Ca and Mg, P and K, P and Mg, K and Mg, and K and
Na. The existence of the positive correlation between P
and K is in line with results reported by Park (1990), ac-
cording to which K and P levels in m. longissimus dorsi
and m. biceps femoris are in significant correlation. The
above stated indicates that P and K, through ATP energy,
play an active role in the body metabolism of skeletal
tissues.

All the researched muscles of Saanen breed kids were
confirmed to show positive correlations between Ca and
Mg levels, while the thigh muscles were found to have
even more significant positive correlations between P and
K, P and Mg, and K and Na. Contrary to the findings of
Murray et al. (1981), where the levels of Ca and Fe in
the bovine m. semimembranosus were in positive corre-
lations, the correlations of the same minerals in the thigh
muscle of kids were found to be low and negative.

Significant correlation coefficients between almost all
macrominerals (Ca and P, Ca and K, Ca and Na, P and K,
P and Na, K and Mg, K and Na) were found in the back
muscles of Saanen breed kids (Table 1). However, the
shoulder blades muscles of the same breed showed lower
correlations between individual macrominerals. Positive
correlation coefficients were established between Ca and
K, Ca and Mg, K and Mg and K and Na. There is no
specific regularity with correlations either between indi-
vidual microminerals, or between macro and micro-
minerals. The positive or negative aspect and the level
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of correlation differ, depending on the mineral, breed
and group of muscles.
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HODNOCENI MASA KANECKU A KASTRATU
ASSESSMENT OF BOAR AND BARROW MEAT

B. Nadije, M. Koucky, S. Sevéikova, T. Adamec, J. Lastovkova

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

ABSTRACT: A feeding trial was conducted on two groups of barrows and boars of the hybrid combination (LW x L) x H
(n = 2 x 20) until the animals reached slaughter weight of 105 kg while two-stage fattening was used (stage I to 65 kg
live weight and stage II to slaughter weight). Besides the basic production parameters (daily gain, feed consumption),
carcass value traits and some traits of meat quality were compared (dry matter, proteins, cholesterol, hydroxyproline).
The growth rate of boars based on daily weight gains (842 g/day and 750 g/day, respectively) was higher by 13.3%, and
their feed consumption per 1 kg of production was lower by 9.1% (2.93 kg/kg and 3.22 kg/kg, respectively). Fat content
in boar meat was also lower (11.2 g/kg and 18.6 g /kg, respectively) (P < 0.05). The meat of barrows had a higher pro-
portion of connective tissue as a result of hydroxyproline content higher by 2% (0.77 g/kg and 0.73 g/kg, respectively).
With respect to human dietary requirements the net protein value of muscles related to fat (NPV/fat) higher by 38% in
boar meat than in barrow meat is preferable (17.2 g/kg and 12.5 g /kg). Meat color as a technological quality trait was in
the range applicable to normal pork in both tested groups. Very positive findings are shrinkage lower by 18% (5.1% and
7.2%, respectively) and cooking losses of weight lower by 8% (36.2% and 36.9%, respectively) in comparison with meat
samples of barrows. When sensory evaluation was made, boar meat received a lower number of scores except the texture
(P < 0.05). Mainly triangular tests revealed evident variability in the evaluation of the whole sensory profile: the differences
in the evaluated traits were correctly established but the scale of preferences showed that boar meat was preferred.

Keywords: barrows and boars; boar odor; weight gain; nutritive quality of meat; sensory quality of meat

ABSTRAKT: Na dvou souborech kastratl a kanetkd hybridni kombinace (BU x L) x H, (n = 2 x 20) pfi dvoufazové
urovni vyZivy (I. faze (etapa) do 65 kg Zivé hmotnosti a II. fize do porazkové hmotnosti), byl proveden vykrmovy test
do por4zkové hmotnosti 105 kg. Mimo zakladni uzitkové parametry (denni pfirlistek, spotfeba krmiva) byly porovnavany
ukazatele jate¢né hodnoty a vybrané znaky jakosti masa (susina, bilkoviny, tuk, cholesterol, hydroxyprolin). U kanecki
byla zaznamendna vy33i intenzita riistu uréend vysi dennich pfiristkli o 13,3 % (842 g/den, resp. 750 g/den), a niZsi
spotiebou krmiv na kg produkce o 9,1 % (2,93 kg/kg, resp. 3,22 kg/kg). Obsah tuku v mase kaneckd byl nizsi (11,2 g/kg,
resp. 18,6 g/kg) (P < 0,05). V mase kastrath byl zaznamendn vy3§i podil vaziva dany vy3§im obsahem hydroxyprolinu
o2 % (0,77 g/kg, resp. 0,73 g/kg). Z hlediska racionalni vyZivy je vyhodny vys$i obsah €istych svalovych bilkovin
vztaZeny na tuk (NPV/tuk) o 38 % v mase kaneki oproti masu kastratd (17,2 g/kg, resp. 12,5 g/kg). Barva masa, jako
technologicky znak jakosti, se u obou testovanych souborli pohybovala v mezich platnych pro normalni vepfové maso.
Za velmi pozitivni zjiSténi 1ze povaZovat niZii samovolnou ztritu 3tavy o 18 % (5,1 %, resp. 7,2 %) spolu s men3imi
ztrdtami hmotnosti po tepelném opracovéni o 8 % (36,2 %, rspekt. 36,9 %) ve srovnéni se vzorky masa vepfi. Pfi sen-
zorické analyze bylo maso kanecki, s vyjimkou textury, hodnoceno niz$im poétem bodi ((P < 0,05). Zfejma variabilita
pfi hodnoceni celkového senzorického profilu byla patrna pfedevSim pfi trojihelnikovych testech, kdy byly sice spravné
odlideny rozdily v hodnocenych znacich, ale pfi stanoveni preferenci byly dina pfednost masu kane&ki.

Klitov4 slova: kastrati a kane&ci; kanéi pach; p¥irlistek hmotnosti; nutriéni jakost masa; senzorické jakost masa

UvoD Pozornost na tyto moZnosti se za¢inala soustfed’ovat
jiz v sedmdesatych letech na zdkladé experimentalnich

Jednou z mozZnosti, jak zvysit produkci vepfového  zjidténi, Ze pfi vykrmu kaneZkil dochézi k lepsimu vyuZiti
masa bez dal§ich vkladi pouze na zakladé vyuZiti bio- krmiva a ve srovnani s kastraty se zvySuje jejich riistovy
logickych schopnosti organismu prasat, je vykrm ne-  potencidl o 15 az 20 % (Judge et al., 1990). Kane&ci maji
kastrovanych kaneckil. az do porazkové hmotnosti 130 kg i vyssi jate¢nou vy-

Vysledky byly ziskany v rdmci feSeni projektu Narodni agentury pro zemé&d&lsky vyzkum v Praze (&. EP 0960007114)

CZECH J. ANIM. SCI., 45, 2000: 539-544 539



t&nost o asi 10 % a byl u nich zaznamenan i niZsi vy-
skyt PSE masa (Ender et al., 1987).

Bittante (1983) uvédi, Ze nejrentabilnéjsi vyroba vepro-
vého masa pfi vykrmu kane&ki je do 180 dni jejich
véku, Kanéi maso obsahuje vice bilkovin a méné tuku,
nez maso vepii, pfitemz do 100 kg zivé vahy kanci
pach nepiedstavuje vazny problém (Cliplef et al., 1984).
Judge et al. (1990) udévaji tloudtku hibetniho sidla
u kastrati vy33f o 38 % oproti tloustce sadla kanecki.
Nékteré polské prameny (Dziadek, 1984; Ryszkowski,
Zembrowski, 1985) konstatuji, Ze vykrm mladych kane¢-
ki v §ir$im méfitku by pfinesl zna¢ny ekonomicky efekt,
pfi¢emz je uvadéno, Ze vykrmovani kanecci (finska Lan-
drace) dosahuji pordzkovou hmotnost o 8 % rychleji pfi
niz§i spotfeb& krmiva (o 11 %) a vy33i produkei libo-
vého masa. V3echna testovana zvifata (207 ks) méla maso
vhodné pro humanni spotfebu pfi srovnatelné kvalité
s masem vepiu i prasni¢ek (Suomi et al., 1986). V fadé
zemi EU je rozsifovan systém vykrmu mladych kane¢ki
s moZnostmi exportu, zejména uzenin, do zamofi.

Jak je ale vSeobecné zndmo, maso kaneckil mé ze-
jména pro pfimy konzum jednu negativni vlastnost, a to
specificky kanéi pach, jehoZ intenzita miZe byt pro
spotfebitele senzoricky rozhodujici.

Jsou za né&j odpovédné pfedeviim dva izomery 5-0-
-androst-16-en-3-0-on a 5-androst-16-en-3-B-on (pfi-
buzné saméim pohlavnim hormonim androgeniim).
Neni vylouceno, Ze se na kan¢im pachu podileji je§té
dalsi 16-nenasycené steroidy. Tvoii se nejen ve varlatech,
ale i v nadledvinkich a vyluduji se do krve. Pro svoji
lipofilni povahu se kumuluji v tukové tkani (Dvorik,
1987). Nékteré metabolity se vyluéuji mo&i. Androstenon,
specificky vdzany na protein, je vylu¢ovan jako sexualni
hormon slinami. Hladina androstenovych steroidi ve
slinné zlaze je 10 az 100krat vys$$i nez v sadle (Stein-
hauser a kol., 1995).

Na tvorbé kanéiho pachu se také podili indol a skatol,
absorbovany z tlustého stfeva a konecniku, kde vznika
bakteridlni degradaci tryptofanu. Skatol je viak indi-
kovan i u prasnitek a kastrati. Zfetelng nepfijemna je
koncentrace androstenonu nad 1 mg/kg, stejn& jako kon-
centrace skatolu nad 0,25 mg/kg. Napfiklad v Dansku je
toto mnoZstvi limitni pro stanoveni poZivatelnosti
kanc¢iho masa (Steinhauser a kol., 1995). Hoppenbrock
(1993) uvadi, Zze podle nafizeni ministra zdravotnictvi
nesmi vepfové maso v SRN obsahovat vice nez 0,5 pg
androstenonu v 1 g tukové tkang.

Je udévéno, Ze do pordzkové hmotnosti 85 kg je
riziko vyskytu kan¢iho pachu v mase minimélni a do
100 kg hmotnosti pak nepfeséhl vyskyt pozastavenych
jateCnych trupii pro detekci pachu 12 % (Wachel a Reuter
— cit. Vrchlabsky, 1986). Do poraZkové hmotnosti 90 az
105 kg je kan¢i maso uspé$né vyuZitelné pro konzum,
pokud koncentrace androstenonu nepfesahuje hodnotu
0,5 pg/kg u Cerstvého masa a 1 pg/kg u masnych vy-
robkl (Desmoulin ef al., 1982).

Némecké vyzkumy z poslednich let (Branscheid, 1993)
se zabyvaly vlivem hormonélnich faktorii a ro¢niho
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obdobi na produkci kan&iho masa a intenzitu jeho pachu
u odli$nych hybridd pfi dvou kategoriich porazkové
hmotnosti (95 a 115 kg). Hoppenbrock (1993) hodnotil
jateckou a bourdrenskou vytéZnost, jakost a vyuZitelnost
masa kanedki pordzenych v hmotnosti 95 a 115 kg
a zjistil, Ze sice do$lo ve vykrmu kaneckl k uspordm
krmiva na kus, a to o 10,68 DM pro 95 kg Z. h., resp.
17,24 DM pro 115 kg Z. h., ale o proti vepfikim vykézali
kanedci niZ3f trzby na jeden kus, a to 21,29 DM (95 kg Zh.),
resp. 31,66 DM (115 kg Z. h.). Podle dosazenych kalku-
laci tedy ielnost vykrmu kane&kl v podminkdch SRN
do jisté miry zpochybiiuje. Fischer a Weilerova (1993)
uvadgji vysledky zkousek, kdy byly senzoricky hodno-
ceny vzorky z riiznych partii a riznym zptisobem tepelné
opracované (mikrovinny ohfev, duseni, pe€eni). Byly
zjidtény velké rozdily mezi vzorky masa kane¢ki riizné
porazkové hmotnosti (95 a 115 kg) vzdy ve prospéch
nizsi porazkové hmotnosti. Hodnoceni masa také znacné
ovliviiuje zpisob jeho tepelného opracovani. U vafenych
vzorkil vykédzalo zna¢ny aZ silny pach 49,9 % vzorkd
(95 kg), resp. 62,5 % (115 kg). U grilovanych vzork byl
znacny aZ silny zapach zaznamenan u 62,1 % vzorkl
(95 kg), resp. 68,7 % vzorkid (115 kg). Pro hodnoceni
byli vyuZiti hodnotitelé citlivi na androstenovy zapach.

Wajda a Bielecki (1991) porovnali a vyhodnotili uZitko-
vost a jate¢nou hodnotu u 309 mladych kane¢k a 320 kas-
tratl a prasni¢ek pfi vykrmu do hmotnosti 105 kg. Bylo
prokazédno vys$i zastoupeni masitych ¢asti pii sou-
¢asném sniZeni oddélitelného tuku u souboru kanecki.
Soucasné u 287 vzorki kandiho masa bylo provedeno
ocenéni intenzity kan¢iho pachu s prokézanim pouze 8 %
velmi slabého vyskytu, ostatni vzorky byly bez zapachu.

Z uvedenych citaci je zfejmé, Ze v posuzovani masa
kane&ku pfi zohlednéni riznych aspekti vyuZiti jejich
masa zustavaji v platnosti ur¢ité vyhrady. Z tohoto diivodu
jsme se zaméfili na srovnani hodnoceni masa kaneckd
a kastratli, chovanych do porazkové hmotnosti 105 kg.

Cilem bylo ovéfit pfedeviim senzorickou jakost masa
kane¢ki v porovndni s masem kastratt a ramcové zhod-
notit parametry vykrmu obou skupin zvifat a tim ové&fit
efektivnost vykrmu kaneckd a soucasné moznosti uplat-
néni jejich masa na trhu.

MATERIAL A METODA

Byl proveden srovnavaci vykrmovy test na hybridni
kombinaci (BU x L) x H z vlastniho chovu VUZV Uhting-
ves. Organizace pokusu zahrnovala dva individualné
ustdjené soubory kastratli a kaneZki (n = 2 x 20). Byl
uplatnén dvoufézovy stupefi krmeni na zakladé aplikace
krmnych smési V 1 pro 1. fazi vykrmu (do 65 kg Zivé
hmotnosti) a V 2 pro dokrmovou fazi do porazkové
hmotnosti. Charakteristika krmnych smé&si je uvedena
v tab. 1. Vykrmovy test byl ukongen jatenou porazkou
v3ech jedinci po dosaZeni Zivé hmotnosti 105 kg. Po
disekci pravych jateénych pilek byly stanoveny jate&né
parametry s naslednym odbérem reprezentativnich vzor-
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Tab. 1. Charakteristika vyZivné hodnoty krmnych smési — Nutritive
value of feed mixtures

Ziviny' Vi V2

Sugina? (g/kg) 862.1 871,40
N x 6,25° (g/kg) 180,7 140,30
Tuk* (/kg) 24,0 20,20
Vléknina® (Z/kg) 36,20 39,00
ME ) 12,81 12,50
Lyzin® (g/kg) 10,4 6,97
Energetick4 hodnota® () 12,81 12,50

'nutrients, *dry matter, crude protein, ‘fat, *fiber, *energy value,
“lysine

ku svaloviny z muscullus longissimus dorsi a hibetniho
sadla pro analytické rozbory.

Za zékladni ukazatele uzitkovosti byly zvoleny denni
piirtistek hmotnosti a spotfeba krmiva na 1 kg pfirastku.
Z ukazateli jatecné hodnoty jsme se soustfedili na
poréZkovou hmotnost, podil masitych &asti a tuénych &asti.
Dale byly stanoveny zékladni nutri¢ni, technologické
a smyslové znaky jakosti.

Z nutri¢nich parametri masa byla ve vzorcich stano-
vena sudina (suSenim pfi teplot& 105 °C do konstantni
hmotnosti), obsah bilkovin byl vypoéten z obsahu dusiku
(systém Kjeltec AUTO 1030 Analyzer) nasobenim
faktorem 6,25, obsah tuku (extrakci petroleterem na
systému Soxtec 1047), obsah cholesterolu (spektrofoto-
metricky s vyuZitim barevné reakce s kyselinou sulfo-
salicylovou s anhydridem kyseliny octové v prostfedi
koncentrované kyseliny sirové) a obsah hydroxyprolinu
pro stanoveni vaziva (spektrofotometricky po hydrolyze
kyselinou chlorovodikovou s vyuZitim barevné reakce
s dimetylaminobenzaldehydem).

Z technologickych znaki vzorkil masa jsme se zaméfili
na pH24, barvu masa (% remise pfi 546 nm méfena
spektrofotometrem Spekol s nastavcem R 45/0), samo-
volnou ztrdtu masové $tavy za 24 h (odkap), a ztraty

hmotnosti po tepelném opracovani (zahtivani masa
v uzaviené sklenici po dobu 120 min pfi teploté 100 °C).

Senzorické vlastnosti tepeln& opracovanych vzorki
masa a mira ovlivnéni senzorické kvality masa kan¢im
pachem byla hodnocena senzorickou analyzou stélou
desetilennou expertni komisi VUZV a CZPI. Hodnotila
se ving, chut, textura, $tavnatost a celkovy profil po-
moci kategorové ordindlni sedmibodové stupnice podle
metodiky ISO. Pro detekci rozdili mezi masem kastrati
a kaneki byly pouZity trojihelnikové testy s povinnym
vyznaenim preferenci a uréenim kvality.

VYSLEDKY A DISKUSE

Zékladni parametry uZitkovosti — denni pfiriistek hmot-
nosti a spotfeba krmiva na 1 kg piiristku — jsou u skupiny
kanecki pfiznivEjsi a stejny trend maji i ukazatele jate-
né hodnoty — pordzkova hmotnost a podily masitych
a tuénych &asti (tab. 2).

Primémy denni pfirastek byl u kastratd 750 g a u ka-
neckd 842g (P < 0,01). Spotfeba krmiva na 1 kg pro-
dukce byla u kanecki nizsi o 0,3 kg (P < 0,01), tj. v indexu
0 9 %. Podil masitych ¢€ésti na jate¢né upraveném téle
(JUT) u kane&ki byl vy3§i o 3 % (P < 0,05), zatimco
podil tuénych &asti se prezentoval niZ§imi hodnotami
o 15 % (P < 0,05). Rychlejsi rist kane¢kt a nizdi ukla-
déni tuku, zejména u prasat do hmotnosti 80 kg, a lepsi
utilizace krmiva je ve shodé s vysledky Dvotéka (1987).
Podobn& Wajda s Bielecki (1991) hodnotili vepfové ma-
so bez uvedeni genotypu z produkce masného priimyslu
v Polsku. Vys8i denni pfiristek kane€kd v porovnani
s vepiiky je vysvétlovéan vyssi retenci dusiku, coZ je dano
metabolickou aktivitou vlivem pisobeni pohlavnich
hormont. Testosteron po konverzi na estrogen stimuluje
u¢inné rist svali a redukuje narist tuku v téle (Muir-
head, 1985).

V oblasti nutri¢nich znakt se shoduji vysledky pro-
vedeného testu s literdrnimi udaji (Wajda a Bielecki,
1991; Tadi¢ et.al., 1988; Judge et al., 1990) v obsahu

Tab. 2. Statistické charakteristiky uZitkovosti a vybranjch jate¢nych hodnot — Statistical characteristics of performance and some slaughter values

Kastrati' Kanegci®
Ukazatel® P
X s v (%) x $ v (%)
Dennf pirtistek* ® 750 71,76 9,67 842 57,78 6.87 <0,01
Spotfeba krmiva na kg pFiristku® (kg/kg) 322 0,25 7,79 293 0,20 6,77 <0,01
PoréZkova hmotnost® (kg) 104 3,12 3,01 106 44 4,14 20,05
Podil masitych &asti’ (%) 51,8 1,64 3,17 53,5 1,95 39 <005
Podfl tuéngch &hsti® (%) 16,7 1,97 11,82 14,1 29 19,85 £0,05

% = aritmeticky primér — arithmetical mean
s =smérodatnd odchylka — standard deviation
v (%)= varian¢ni koeficient — coefficient of variation

'barrows, *boars, *parameter, ‘daily gain, *feed consumption per kg of weight gain, ®slaughter weight,

®proportion of fatty parts
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tuku — 18,6 g/kg u kastratd, resp. 11,2 g/kg u kanecku.
Jeho obsah byl tedy u kanedku nizsi o 40 %. Rozdily
mezi skupinami byly statisticky vyznamné (P < 0,05).
Maso kaneckii vykazuje i nizsi obsah cholesterolu o 2 %,
rozdily viak nejsou statisticky vyznamné. Obsah bilko-
vin byl v mase kastrati vy3§i o 3 %, rozdily byly statis-
ticky vyznamné (P < 0,05). Pfesto viak vzhledem k niZz§imu
obsahu tuku v mase kanecki je obsah &istych svalovych
bilkovin vztaZeny na tuk (NPV/tuk) vy$8i nez v mase
kastratd (v indexu o 38 %) (P < 0,05), coZ je vyhodné
z hlediska racionalni vyzivy. V mase kastrati byl zazna-
menan vy$8i podil vazivovych tkani, jak o tom sv&dé&i
vys$i obsah hydroxyprolinu o 2 %. Vysledky jsou uve-
deny v tab. 3.

Takeé sledované technologické znaky, uvedené v tab. 4,
ukazuji na vys8i kvalitu masa kane¢ki. Barva, vyjadfena

Na obr. 1 jsou uvedeny vysledky senzorické analyzy.
Maso kane&ku bylo ve viech kategoriich hodnoceno
men$im poétem bodi a rozdily mezi soubory vzorki
masa kastratii a kane¢kt byly, s vyjimkou textury, sta-
tisticky vyznamné (P < 0,05).

Je tfeba dodat, Ze oproti zamé&mé stanovené poraZkové
hmotnosti v experimentu (105 kg), se primémaé poraz-
kova hmotnost prasat v Ceské republice pohybuje okolo
115 kg. V téchto ptipadech budou rozdily v senzorické
kvalité jist& vétsi a hodnoceni masa kanec¢ki bude niZzsi.

Z grafického zndzornéni rozptylu hodnot na obr. 1 je
viak dobfe patmé §iroké rozmezi maximalnich a mini-
malnich bodovych hodnot, coz své€déi o znaéné varia-
bilité v individualnim hodnoceni kan¢iho masa, jehoz
chut a viiné neni hodnocena v individualnim posouzeni
vzdy jednoznaéné zapomné.

Tab. 3. Statistické charakteristiky vybranych nutri¢nich hodnot — Statistical characteristics of some nutritive values

Kastrati® Kaneéci’
Ukazatel P
X s v% X s v%

SuSina' (g/kg) 260,5 11,22 431 2489 438 1,76 20,05
Bilkoviny? (N x 6,25) (g/kg) 226,6 534 2,36 2205 6,79 3,08 <0,05
Tuk® (g/kg) 18,6 11,06 59,59 11,2 2,44 21,90 <0,05
Cholesterol (g/kg) 0,48 0,11 22,13 047 0,06 12,13 20,05
Hydroxyprolin (g/kg) 0,73 0,09 12,38 0,77 0,13 16,96 20,05
NPV/tuk* (g/kg) 12,5 4,77 38,10 17,2 4,10 23,76 <0,01
Energ. hodnota® MI 455 0,45 9,84 4,16 0,10 2,48 <0,05

'dry matter, “crude proteins, *fat, *net protein value per fat, *energy value, ®barrows, "boars

Tab. 4. Statistické charakteristiky vybranych technologickych znakl jakosti — Statistical characteristics of some technological parameters of
quality

Kastréti' Kane&ci?
Ukazatel ~ Parameter P
x s v (%) x s v (%)
pH24 545 0,08 1,44 5,56 0,23 4,19 >0,05
Barva’ (% remise) 20 494 24,72 18 528 30,19 20,05
Odkap §tavy za24 h! (%) 72 1,47 20,46 5,1 2,08 40,47 <0,05
Ztréity po tepelném opracovani® (%) 36,9 2,61 7.09 36,2 292 8,06 20,05
Podil tuku po extrakei sadla® (g/kg) 880,0 18,11 2,06 790,1 200,67 25,40 <0,05

'barrows, 2boars, *colour, “shrincage within 24 hours, *cooking losses, *proportion of fat after lard extraction

jako procento remise, je tmavsi, av§ak v mezich plat-
nych pro normaélni vepfové maso, samovolna ztrita
$tdvy za 24 h je niZsi o 18 % a ztrity po tepelném opra-
covani jsou niz§i o 8 %, coz lze povaZovat za velmi
pozitivni zjiSténi. Vys8i kvalita technologickych ukaza-
teld mé pfiznivy dopad i na kvalitu masnych vyrobk.
Nejlepsi reakce spotiebiteli na kanéi maso byla pfi jeho
zpracovani na uzené maso, parky a du$enou 3unku
(Malmfors a Lundstrom, 1985).
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Vrchlabsky (1986) cituje Moermana a Walstra (1978),
ktefi referuji o spotiebitelském testu, kdy 360 rodin do-
stalo k posouzeni maso kanetki a stejny podet rodin
dostal maso prasni¢ek. Pfi tomto testu bylo 90 % masa
posouzeno jako vhodné pro konzumaci po tepelném
opracovéni. U kan¢iho masa bylo jako méné& dobré nez
normalni pro odchylky ve viini hodnoceno 19 %, v chuti
14 % vzorki, zatimco u masa prasniéek to bylo 3 a 5 %.
Obdobné Cliplef ez al. (1984) pfi posouzeni &erstvého
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Chut2

B vepfici — barrows  [Jkaneéci — boars

Obr. 1. Senzorické hod

- Sensory

a uzeného masa kane¢ki a kastrati v hmotnosti 90 kg
pii rodinnych testech nezjistili Zadné priikazné rozdily
v organoleptickych hodnotach jednotlivych druhti masa.
Z citovanych i nami provedenych pokusi je zfejma
variabilita pfi hodnoceni celkového profilu smyslové
jakosti, coZ bylo patrné zejména pfi trojihelnikovych
testech, kdy byly sice spravné rozeznany rozdily v hod-
noceném znaku, ale pfi stanoveni preference byla dana
pfednost pravé masu kanecki.

Z vysledki trojuhelnikovych testl vyplyvaji jen malé
rozdily v hodnoceni. Maso kastratii bylo jako lepsi ozna-
&eno v 56 % vyrokil, maso kane¢ki ve 44 % vyroku.

Ziskané vysledky se sice tykaji pouze sledované
plemenné kombinace (BU x L) x H, av3ak v literatufe
nebylo nalezeno, zda specificky kanéi pach je funkci
plemene.

Stévajici veterinarni pfedpisy a cenové relace v CR
zna¢né ekonomicky postihuji zpenéZovani masa ka-
nedkl. V uzitkovych chovech se plosné kaneéci v raném
véku kastruji, pfiCemz provéfeni jejich uZitkovosti je
v kontrolnich stanicich nahrazovano testaci vepfu, ktefi
jsou viak pro dal$i plemenafskou préci jiZ nepouzitelni.

Pro objektivizaci hodnoceni kvality vepfového masa
z hlediska vyskytu kanéiho pachu by bylo mozné v CR
pouzit napiiklad metodu stanoveni androstenonu piimo
na jatkach, coZ je oviem néaro&né&jsi na aparaturni vy-
baveni. V zahraniéi jiz byl vyvinut detektor kanéiho
pachu a také se jiz napfiklad v Nizozemsku a Dansku
pouziva, coz umoziiuje identifikaci pfimo na haku po-
razkové linky. Tento zplisob by mohl vytvofit pfed-
poklady 8ir§iho uplatnéni intenzivniho vykrmu mladych
kanecki v naSich podminkach sougasné se zohlednénim
welfare, &imZ by se zabrénilo ekonomickym ztratam pii
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Textura3

Srdvnatost?

'odour, 2taste, 3texture, “tenderness

dosavadnim zplsobu zpenéZovani podle stavajicich
smémic.

Provedena testace prokazala, Ze ekonomicky vyhodny
vykrm kanecki je moZny i ze senzorického hlediska,
a proto by bylo vhodné vysledky ovéfit v provoznich
podminkéach s moZnosti vytvoreni podkladi pro zménu
souc¢asnych pfedpisti omezujicich produkci masa ka-
necku.
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RUST JESETERA SIBIRSKEHO (4CIPENSER BAERI)
V PODMINKACH CESKE REPUBLIKY

GROWTH OF SIBERIAN STURGEON (ACIPENSER BAERI)
IN THE CZECH REPUBLIC’S CONDITIONS

J. Kurfiirst, P. Kerber, L.Kalous

Faculty of Agronomy, Czech University of Agriculture in Prague, Czech Republic

ABSTRACT: The growth of Siberian sturgeon in the conditions of the Czech Republic was monitored at these two localities:
a) ponds near Jevany village near the town of Kostelec nad Cernymi lesy in Central Bohemia (49° 59" northern latitude
and 14° 51" eastern longitude, altitude 395 m; b) ponds near Rodvinov village, 4 km of Jindfichiv Hradec (49° 09’ n. latd.
and 15° 00" e. long., altitude 478 m). Two populations of Siberian sturgeon of different age were used as stock fish. The
fish were obtained from Mydlovary hatchery (Hluboka nad Vltavou Hatching House, a.s.). Fifty-two individuals of Sibe-
rian sturgeon at the age of 90 days were released into Jevany ponds in 1996. The experimental fish rearing terminated in
1999, and the sturgeons were measured and weighed four times in the course of the experiment. Sixty days old Siberian
sturgeons were released at two localities in 1997 — 25 individuals into a Jevany pond and 30 individuals into a Rodvinov
pond. The Jevany experiment terminated in 1999, and six measurements were carried out in total. In the Rodvinov pond,
the fish rearing terminated in 1998, and four measurements were made in total. To evaluate the fish growth, daily weight
gains and daily length increments (D.1.), specific weight growth rate (SWGR), specific length growth rate (SLGR) and
Fulton’s weight coefficient were used. Daily weight gain of the fish in Jevany ponds was 2.41 g, the daily length incre-
ment was 0.48 mm. The fish growth in Rodvinov ponds was unusually fast because they achieved their total average
weight of 129 g within 65-168 days of age. In Jevany ponds, the largest individual achieved this weight at the age of 362 days.
In the second year of the experiment, average daily length increment was 0.70 mm and average daily weight gain
amounted to 3.34 g. After three years of fish rearing the total average body length of sturgeons was 719 mm and their
body weight 1.73 kg. The values of FWC ranged from 0.3177 to 0.4704 in the rearing period. High mortality was ob-
served in the first 100 days of rearing when the losses amounted to about 30%. Survival in the first two years of sturgeon
life was only about 20-30% of all individuals.

Keywords: Siberian sturgeon; growth; pond; mortality

ABSTRAKT: Obsahem pfispévku je analyza riistu jesetera sibifského v rybnicich CR, a to na dvou lokalitich: u obce Jevany
ve Stfedofeském kraji a u obce Rodvinov u Jindfichova Hradce v Jihogeském kraji. V roce 1996 bylo do rybnika u Jevan
vysazeno 52 ks jesetera sibifského ve véku 90 dni. Pokusny chov byl ukonéen v roce 1999 a jesetefi byli celkem &tyfikrat
méfeni a vaZeni. V roce 1997 byl jeseter sibifsky ve véku 60 dni vysazen na dvou mistech — 25 ks do rybnika u Jevan
a 30 ks do rybnika u Rodvinova. V Jevanech byl pokus ukonéen v roce 1999 a celkem bylo uskutednéno Sest méfeni,
u obce Rodvinov trval pokus do roku 1998 a realizovéna byla celkem &tyfi méfeni. K vyhodnoceni riistu byly pouZity
denni pfiristky hmotnosti a délky (D. 1.), specificka rychlost hmotnostniho (SWGR) a délkového riistu (SLGR) a Fulto-
niv koeficient hmotnostni kondice (FWC). Hodnocena byla také mortalita.

Klitova slova: jeseter sibifsky; rist; rybnik; mortalita

UvVOoD

Jeseter sibifsky (Acipenser baeri Brandt, 1869) je
sladkovodni ryba pfirozené se vyskytujici v systémech
velkych sibifskych fek usticich do Sevemniho ledového
oceanu (Ob, Irtys, Jenisej, Lena, Jana, Kolyma) (Jirasek
et al., 1997) a v jezerech Bajkal a Zajsan (Nikolskij, 1954).
Do mote téméf nemigruje (Berdievskij et al., 1979).
Jeseter sibifsky se na uzemi CR dfive nikdy nevysky-
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toval a poprvé byl k nim dovezen v roce 1995 (Jirasek
et al., 1997). Podle autori Addmek a Koufil (1996) se
tak stalo jiZ v roce 1982.

Jeseter sibifsky je typicky vysokou adapta¢ni plas-
tiénosti, mimofadné velkou proménlivosti a schopnosti
tvorit geografické a ekologické formy (Barannikova et
al., 1979). Jak uvadéji Jirdsek et al. (1997), je tento druh
piedstavovén aZ péti poddruhy. Potravni spektrum
v jeho pfirozeném prostedi tvofi zejména vyvojova stadia
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hmyzu (larvy chrostiki, jepic a pakomarid), malo-
§tétinatci, m&kkysi, korysi, mén& pak jikry a potér ryb
(Sokolov, 1966) a u velkych jedincti i ryby (Nikolskij,
1954). Podle autori BerdiGevskij et al. (1979) lze na
zéklad& vysokého podilu bahna a rostlinnych zbytkl
v Zaludcich t&chto ryb (az 90 % hmotnosti obsahu
zazZitiny) pfedpokladat, Ze jeseter sibifsky dokaze ¢és-
te€né travit i detrit. Dormidontov (1955) uvédi, Ze tento
druh pfijimé potravu i pod ledem. Jeseter sibifsky do-
kéZe maximélné€ vyuZzivat chudou potravni zékladnu
sibifskych fek (Berdievskij et al., 1979), ale pfesto je
jeho rist v matefskych vodach evidentné $patny.
Naptiklad v Jeniseji dosahuje ve véku 17 let prim&mé
hmotnosti 5 kg (Podlesnyj, 1955) a v Lené pfi stejném
véku 1,04 kg (Sokolov, 1966). Obecné ale jesetefi maji
pii dostatku potravy vysoky potencial ristu (Tleunov
a Sagitov, 1973). U jesetera sibifského je tento potencidl
zvlasté vysoky (Sokolov, 1966; Barannikova et al.,
1979). Na zékladé pokusii konanych s jeseterem sibifskym
v sedmdesatych letech v byvalém SSSR konstatovali
Sokolov a Maljutin (1977), Ze se tento druh vyznacuje
vyjime&né vysokou rychlosti riistu, nevybiravosti a ne-
ndro¢nosti v potravé, odolnosti vii¢i parazitickym cho-
robam a dal$imi cennymi chovatelskymi vlastnostmi.
V soucasné dobé jsou jeseter sibifsky a jeho hybridi
uspé$né chovani v akvakulturdch mnoha evropskych
zemi (Steffens, 1995), a to zejména na oteplenych vodach,
kde dosahuje trzni hmotnosti béhem 2,5 aZ 3 let (Jirdsek,
1995). Informaci o rybniénim chovu jesetera sibifského
je v literatufe velmi malo. Jak uvadéji Berdi¢evskij et al.
(1979), meli jesetefi sibifsti v rybnicich Rostovské oblasti
ve véku péti let primémmou hmotnost 1,9 kg.

Na zakladé dostupnych informaci byl vysloven pted-
poklad, Ze tento druh by mohl byt vhodnym kandidatem
pro rybni&ni chov v podminkéch CR. V letech 1996 az
1999 byl proto realizovan pokusny rybniéni chov s cilem
tento pfedpoklad ovéfit.

MATERIAL A METODY

Rust jesetera sibifského byl sledovan u dvou populaci
rozdilného véku. V roce 1996 byl v rybi lihni Mydlo-
vary (Rybafstvi Hlubokd n. Vltavou, a. s.) uskutednén
pocatetni odchov a pliidek jesetera ve véku 90 dni byl
zakoupen (4 75 K&) Ceskou zem&délskou univerzitou
a v po¢tu 52 ks vysazen 13. 6. 1996 do rybnika PoZar.
Transport plidku o primémé hmotnosti (w) 30 g a pri-
mémé celkové délce téla (7L) 185 mm byl realizovin
v PE pytlich s vodou a kyslikem. Mé&feni byla provadéna
v dobé a misté vylovu. U kazdého jedince byla stano-
vena hmotnost (w) na kuchyiiskych vahéch v gramech
s pfesnosti + 2 g a zméfena posuvnym méfitkem na
pevné podloZce celkovéa délka téla (7L) v milimetrech
s pfesnosti + 1 mm. Prvni méfeni bylo realizovano po
525 dnech chovu, tzn. 20, 11. 1997. Zimovéni ryb pro-
b&hlo v nadrZi Aldasin a trvalo 154 dni. Po zméfeni a zva-
Zeni byli jesetefi vysazeni do Loufiovického rybnika,
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jehoz vylov byl realizovéan 10. 4. 1999. Pokusny chov
této populace byl tedy ukonden po téméf tfech letech.
V roce 1997 byl v Mydlovarech opé&t zakoupen plidek
jesetert sibifskych ve véku 60 dni (w=9,5 g, 7L =110 mm)
a vysazen ve dvou oblastech. Dne 25. 6. 1997 bylo 25 ks
nasazeno do jevanskych rybni¢ki a méfeni byla prova-
déna po 80, 116, 159 dnech. Od 2. 10. 1997 do 23. 4. 1998
byly ryby komorovéany v rybniku Aldadin a po méfeni
byly spole¢né se starSi populaci jesetera nasazeni do
Louilovického rybnika. Posledni méfeni jsme provadéli
v dubnu 1999. Druhou oblasti chovu byly rybniky
u Rodvinova. Plidek byl v poétu 30 ks vysazen do
Nového rybnika. Méfeni jsme provadéli ve véku ryby
168 dni. Pak byli jesetefi znovu vysazeni do rybnika
Velky Novy. Dalsi zjist'ovéani u této populace jsme pro-
vadéli ve véku 327 a 539 dni.

Na zékladé naméfenych hodnot byly analyzovany
tyto zdkladni ristové parametry: denni pfiristky (D.1.)
hmotnosti (1) a celkové délky té&la (2), specificka rychlost
hmotnostniho (SWGR) (3) a délkového riistu (SLGR) (4)
a Fultoniv koeficient hmotnostni kondice (FWC) (5).
Takto jsou popséna jak diléi obdobi pokusti (mezi mé&fe-
nimi), tak i celé obdobi chovil. Z diivodu zna¢ného koli-
sani rychlosti ristu, pfirlistki a hmotnostni kondice (vliv
ro¢niho obdobi, véku ryb, zmén prostiedi) a pro pfes-
né&jsi charakteristiku téchto zmén jsou riistové parametry
vztaZeny k uréitému ¢asovému tseku chovu ( ve dnech)
¢i k celkovému obdobi chovu a nikoliv k véku ryb.

DI =¥ (g/den) M
pi =1L (mm/den) @
Inw~Inw,
SWGR=——3—"100(%) )
InTL ~InTL,
SEGR = 2100 (%) @)
w-10°
FweC = B &)
t = hodnoceny &asovy usek (potet dni)
M =relativni mortalita v pfislu§ném &asovém tseku ¢
©
D.M. =relativni denni mortalita
DM =M (%/den) 0)
STD = smérodatna odchylka 8)

Vv = variabilita vyjddfena variaénim koeficientem (9)
Pfi stanoveni primémé teploty vzduchu v jednotlivych

¢asovych tsecich pokusti jsme vychézeli z dlouhodobych
mési¢nich priméri obou oblasti (Zitek ez al., 1961) a ko-
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rigovali je odchylkami od normélu v pfisluinych mésicich
podle autorit Klabzuba et al. (1999).

Charakter lokalit

1. Jevanské rybniky se nachazi u obce Louiiovice neda-
leko Kostelce nad Cernymi lesy (49° 59" s.8.a 14° 51" v.d,,
nadmofska vyska 395 m)

a) rybnik PoZéir — rozloha 3,6 ha, max. hloubka 2 m,
obsadka — jednolety a dvoulety kapr,

b) rybnik Loutiovicky — rozloha 7,6 ha, max. hloubka 2,3 m,
obsadka — dvoulety kapr,

¢) rybnitky na sidkich v Jevanech — rozloha 20 m?,
max. hloubka 1 m, jeseter chovan v monokultufe,

d) rybnik Alda$in — komora, obsadka — pstruh obecny,
plevelna ryba.

2. Rybniky u obce Rodvinov jsou vzdaleny 4 km od Jindfi-
chova Hradce (49°09°s.5. a 15°00° v. d., nadmoiska vys-
ka 478 m):

a) Novy rybnik — rozloha 0,8 ha, max. hloubka 2,2 m,
obsadka — jednolety kapr, amur, maréna, candat, dvou-
lety lin,

b) Velky Novy rybnik — rozloha 1,2 ha, max. hloubka 2 m,
obsadka — dvoulety kapr, tfilety lin, dvoulety candat,
tolstolobik, amur, plevelna ryba.

Obg lokality jsou dale charakterizovany primémymi
teplotami vzduchu v jednotlivych ¢asovych usecich po-
kusnych chovii (viz dale).

VYSLEDKY

Vysledky experimentélnich chovii jsou sumarizovany
vtab. 1 az 6. Udaje o délkovém a hmotnostnim riistu
jesetera sibifského chovaného v Jevanech a Rodvinové
v letech 19961999 jsou uvedeny v tab. 1.

U ryb vysazenych v roce 1996 ve v&ku 90 dni o pri-
mémé celkové délce téla (7) 185 mm a primémé hmot-
nosti (w) 30 g bylo ve véku 615 dni, tj. za 525 dni (asi
1,44 roku), docileno primémé celkové délky téla 563 mm
a primémé hmotnosti 582 g. Pfiristek za toto obdobi
¢inil tedy v priméru 378 mm a 552 g na kus. Na konci
zhruba tfetiho roku chovu (vék ryb 1 121 dni) dosahovali
jesetefi primérné celkové délky 719 mm a primérné
hmotnosti 1 731 g (tab. 1a). Ryby vysazené v Jevanech
v roce 1997 ve véku 60 dni o primé&mé celkové délce téla
110 mm a primémé hmotnosti 9,5 g dosahly 714. den
chovu (tj. zhruba ve véku dvou let) primémé celkové
délky t&la 611 mm a primé&mé hmotnosti 954 g. (tab. 1b).
Udaje z chovu v Rodvinové (tab. 1c) predstavuji vy-
sledky, kde jesetefi ve véku 65 dni a o pramémé celkové
délce téla 110 mm a prim&mé hmotnosti 9,5 g dorostli
na konci pokusu (tj. do véku 539 dnil) primémé celkové
délky t&la 496 mm a prim&mé hmotnosti 574 g.

Udaje o specifické rychlosti riistu v procentech, gra-
mech a FWC (Fultontiv koeficient hmotnostni kondice)
obsahuje tab. 2.

Procentuélni vyjadfeni riistu (SWGR) u pokusu v Jeva-
nech v letech 1996 aZ 1999 &inilo do 615. dne 3,5 % s den-
nim pfiristkem 1,05 g. V obdobi 769 az 1 121 dni véku

Tab.1. Vysledky méfeni jesetera sibifského — The length growth rate of Siberian sturgeon

Vék TL min. TL max. TL primér’® TL modus w min. W max. w primér w modus’
(dny)' (mm) (mm) (mm) (mm) (g) (8) (g) (g)
a) Jevany 1996-1999
90 170 200 185 185 - - 30 -
615 525 610 563 550 500 670 582 572
769 540 600 559 550 490 820 555 500
1121 680 770 719 725 1496 2229 1731 1602
b) Jevany 1997-1999
60 100 120 110 110 9 10 9,5 9,5
80 135 175 153 155 10 18 13,1 11,0
116 190 255 222 215 22 52 35 31
159 215 325 278 270 42 120 80 85
362 280 340 316 310 80 128 105 120
714 570 660 611 600 836 1090 954 1000
¢) Rodvinov 1997-1998
65 100 120 110 110 9 10 9,5 9,5
168 280 380 340 330 75 190 129 130
337 300 390 355 360 135 260 201 200
539 470 525 496 490 510 710 574 600

'age (days), ‘mean,’mode
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Tab. 2. Hmotnostnf riist jesetera sibifského v jednotlivych obdobich chovu — Weight growth rates in the breeding periods

Obdobi SWGR D.IL FWC T Lokalita * t
(dny)' (%) (g/den) (°C) (dny)®
a) Jevany 1996-1999
90-615 3,5048 1,0514 0,3261 104 Pozér 525
615-769 -0,0301 -0,1753 03177 4,6 Aldasin 154
769-1 121 0,6020 3,3409 0,4657 9,5 Loutiovicky rybnik 352
b) Jevany 1997-1999
60-80 1,8947 0,1775 0,3658 18,5 rybnigek 20
80-116 4,6438 0,6097 0,3199 19,7 rybnigek 36
116-159 2,9900 1,0465 0,3724 16,0 rybnigek 43
159-362 0,1539 0,1232 0,3328 49 Aldasin 203
362-714 2,2971 2,4119 0,4182 9.5 Loufiovicky rybnik 352
¢) Rodvinov 1997-1998
65-168 12,2126 1,6202 0,3282 15,0 Novy rybnik 103
168-337 0,3303 0,4260 0,4493 2,1 Velky Novyr. 169
337-539 09187 1,8465 0,4704 13,3 Novy rybnfk 202

Vypoéty vychézeji z primémych hodnot celé populace ryb — Calculations are based on average values of the whole fish population

'period (days), Zlocality, *days

Tab. 3. Celkové délka t&la jesetera sibifského v jednotlivych obdobich chovu - Total body length of Siberian sturgeon in the breeding periods

Obdobf SLGR DI FWC T Lokalita? t
(dny)' (%) (mm/d) (°C) (dny)*
a) Jevany 1996-1999
90-615 0,3892 0,7200 0,3261 10,4 Pozér 525
615-769 -0,0046 ~0,0260 03177 46 Aldasin 154
769-1 121 0,0813 0,4545 0,4657 95 Loufiovicky rybnik 352
b) Jevany 1997-1999
60-80 1,9545 2,1500 0,3658 18,5 rybniSek 20
80-116 1,2527 1,9167 03199 19,7 rybnitek 36
116-159 0,5866 1,3023 03724 16,0 rybnféek 43
159-362 0,0673 0,1872 03328 49 Alda¥fn 203
362-714 0,2652 0,8381 04182 9,5 Loufiovicky rybnik 352
c) Rodvinov 19971998
65-168 2,0300 2,2330 0,3282 150 Novy rybnik 103
168-337 0,0261 0,0888 0,4493 2,1 Velky Novy rybnik 169
337-539 0,1966 0,6980 0,4704 133 Novy rybnfk 202

'period (days), *locality, *days

jeseterti bylo SWGR 0,6 % a ptirastek byl 3,34 g. V le-
tech 1997 az 1999 pfi druhém pokusu jsme v Jevanech
zaznamenali v druhém roce Zivota ryb (362 az 714 dntl)
denni pfiristek 2,29 % a 2,41 g. FWC se pohyboval v roz-
mezi 0,32 aZ 0,42. V Rodvinové& (1997 aZ 1998) &inily
denni pfiristky (SWGR) do véku 168 dnii 12,2 % a 1,62 g.
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V druhém roce (337 az 539 dnii) pak bylo SWGR 0,91 %
a 1,84 g. V tab. 3. jsou uvedeny hodnoty celkové délky
téla v jednotlivych obdobich chovu.

Procentualni vyjadfeni dennich pfiristk v mm se po-
hybovalo v rozmezi 0,08 % (Loutiovicky rybnik v letech
1998 az 1999 v prvém pokusu) do 2,03 % v Rodvinove.
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Tab. 4. Charakteristiky rilstu jesetera sibifského za celé obdobi chovu — Characteristics of the growth of Siberian sturgeon during the whole

reeding period
Lokalita' SWGR D.I SLGR D.l T Vik
(%) (g/d) (%) (mm/d) (°C) (dny)*
Jevany 1 5,4995 1,6790 0,2800 0,6947 9,22 1121
Jevany 2 15,2020 1,4587 0,6964 0,7661 9,34 714
Rodvinov 12,5361 1,1909 0,7403 0,8143 9,70 539
'locality

Porovnani dennich hmotnostnich pfirtistkii obsahuje
tab. 4.

Pfi vypoétu SWGR (viz 3) a SLGR (viz 4) je bréano ¢
jako poéet dni chovu v rybnice, nikoliv celkovy vék:
Jevany 1 - jesetefi vysazeni 13. 6. 1996, vyloveni 10. 4.

1999,
Jevany 2 — jesetefi vysazeni 25. 6. 1997, vyloveni 10. 4.
1999,
Rodvinov — jesetefi vysazeni 30. 6. 1997 a naposledy lo-
veni 17. 10. 1998.
Nejniz§ich dennich pfiristkd bylo dosazeno u ryb
v Rodvinové — 1,19 g. Nejvyssich pfiristki dosahli jese-

Tab. 5. Mortalita jesetera sibifského — Mortality of Siberian sturgeon

tefi z chovu v Jevanech v letech 1996 aZ 1999 (1,67 g).
Mortalita ryb oscilovala mezi 0 az 81 %. Nejvyssi amrt-
nost byla zaznamenéna u pilro¢nich jeseterli pfi prvém
roce zimovani. Podrobné idaje jsou uvedeny v tab. 5.

Charakteristika variability celkové délky téla a hmot-
nosti v ur¢itém véku jesetera je uvedena v tab. 6.

Rozristini v mm vyjadfené variatnim koeficientem
v procentech bylo vy3$3i u mladSich vé&kovych kategorii,
pfedevsim v prvém roce Zivota. U dvou az tfiletych ryb
se pohybovalo mezi 3,1 az 5,2 %. Hmotnostni rozdily
(w— V) oscilovaly mezi 7,9 az 24 % a byly opét niz3i u ryb
starSich ro¢nika.

Vék Input Output M D.M. t
(dny)' (n) (n) (%) (%/d) (dny)’
a) Jevany 1996-1999
90-615 52 18 65 0,1246 525
615-769 18 13 10 0,0623 154
769-1 121 13 10 6 0,0165 352
90-1 121 ) 52 10 81 0,0784 1031
b) Jevany 1997-1999
60-80 25 21 16 0,8000 20
80-116 21 19 8 0,2222 36
116-159 19 18 4 0,0930 43
159-362 18 10 81 0,0784 1031
362-714 7 7 0 0,0000 352
60-714 25 7 72 0,1101 654
c) Rodvinov 1997-1998
65-168 30 19 37 0,3560 103
168-337 19 14 17 0,0986 169
337-539 14 11 10 0,0495 202
65-539 30 11 64 0,1336 474
D.M. =M/

M = potet uhynulych jedincl v urgitém obdobi z celkového po&tu plivodng nasazenych jeseterli na zaZhtku pokusu, vyjadfeno v procentech — the
number of dead Siberian sturgeons in a specific period out of the total number of stocked sturgeons at the beginning of the trial in procentage

'age (days), *days
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Tab. 6. Variabilita celkové délky téla a hmotnosti v ur&itém v&ku jesetera sibifského — Variability of total lenght and weight in different age of

Siberian sturgeon
Jevany 1996-1999 Jevany 1997-1999 Rodvinov 1997-1998
Vek w TL w TL w TL
(dny)"
STD vV STD Vv STD v STD v STD Vv STD Vv
@) (%) (mm) (%) (g) (%) (mm) (%) () (%) (mm) (%)
80 - - - - 2 18,6 9 6,1 - - - -
116 - - - - 8 23,6 20 92 - - - -
159 - - - - 19 24,0 29 10,5 - - - -
168 - - - - - = = = 29 | 22 74
337 - - - - - - - - 31 15,5 21 58
362 = = = - 17 164 21 6.5 . - - -
539 - - - - - - - - 55 9,5 16 33
615 46 79 17 31 - - - - - - - -
714 - - - - 79 82 32 52 - - - -
769 91 16,4 17 31 - - - - - - - -
1121 241 140 26 3,6 - - - - - - - -
STD = smé&rodatnd odchylka — dard deviation
V = varia¢ni koeficient — coefficient of variation
'age (days)
DISKUSE celého obdobi a vys§i vék ryb. Délkovy riist ryb se po

Rust jesetera sibifského v prvnim plilroce chovu v ryb-
nicich nejlépe charakterizuje druhy jevansky pokus
zapodaty 25. 6. 1997. V obdobi 60. az 80. dne véku byly
D. 10,18 ga 2,15 mm. Délkové D. I. postupné klesaly na
1,92 mm (80. az 116. den v&ku), 1,30 mm (116. aZ 159. den
véku) a na minimalni D. /. 0,19 mm (159. az 362. den
véku) pii komorovani na rybnice Aldasin. Toto zpoma-
lovani délkového riistu neni priikazné ovlivnéno teplotou,
ale zavisi zejména na véku; pro tuto vé€kovou kategorii
je pokles délkovych D. I. typicky. Hmotnostni riist mél
odli§ny priibéh. Po tivodnich 20 dnech chovu se v ob-
dobi 80. az 116. dne v&ku zvysila SWGR z 1,8947 % na
4,6438 % aD. 1 z0,18 na 0,61 g. Tento trend pokracoval
i v obdobi 116. az 159. dne véku, na jehoZ konci byli je-
setefi presazeni do rybnika Aldasin. V disledku nizkych
teplot a zejména vysoké hustoty obsadky pstruha obec-
ného byla SWGR za dobu komorovéni témér 20krat nizsi
nez za obdobi pfedchozi. SLGR byla niZ8i pouze 9krat.
Na priibéh hmotnostniho riistu méla vyrazny vliv pri-
méma teplota vzduchu v jednotlivych intervalech pokusu,
a to zejména v prvnim roce pokusu. Napiiklad pfi
rozdilu primémych teplot vzduchu (za obdobi 60. az 80.
a 80. az 116. dne vé&ku) +1,2 °C se SWGR zvysila 2,5krét,
v daldim obdobi pfi poklesu o 3,7 °C klesla 1,6krat a pfi
poklesu o 11,1 °C (aldaSinské zimni obdobi) klesla témér
20krat. Po prvnim zimovéni doslo k akceleraci hmot-
nostniho ristu, kdy v nasledujicim roce chovu (362. az
714. den véku) stoupla SWGR proti zimnimu obdobi
primé&rné 15krat pfi D. I 2,41 g. Tato prudka akcelerace
hmotnostniho riistu byla zplisobena t&mito faktory: pfi-
znivéjsi podminky prostfedi, vy$$i primérna teplota
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prezimovani projevil rovnéz zrychlenim, oviem méné
vyraznym. SLGR stoupla 4krat pfi D. /. 0,84 mm.
Pocatedni rust jesetera sibifského v klimatickych pod-
minkéch u Jindfichova Hradce, resp. Rodvinovskych ryb-
niki byl v prvnim obdobi chovu (65. az 168. den véku)
vyjimeény. V tomto obdobi dosédhla SWGR viibec nej-
vy$8i hodnoty: 12,2126 %. Jesetefi v Novém rybnice do-
rostli ve vé€ku 168 dni do hmotnosti 129 g. V Jevanech
dosahl této hmotnosti nejtézsi jeseter az ve 362. dni Zivota.
Nejdulezitéjsi pfi¢inu tohoto jevu spatfujeme v malém
prostoru jevanské nadrZe a z toho plynoucim nedostatku
potravy. Vliv vyssi teploty v Jevanech nepovazujeme za
pravdépodobny, naopak SWGR zde reagovala piimo
umémé na teplotu. SLGR v prvnim obdobi chovu jese-
teri v Novém rybnice byla opé&t viibec nejvyssi ze viech
hodnocenych useki v pokusu a ¢inila 2,0300 % pii D. 1.
2,23 mm (opét rekord). S poklesem teploty z primémych
15 °C v prvnim obdobi na 2,1 °C v zimnim obdobi se
rist prudce zpomalil. D. 1. klesly z 1,16 g na 0,43 g
(2,7krat) a SWGR poklesla 37krat. Zpomaleni délkového
ristu bylo je$t& vyraznéjsi, kdyz SLGR klesla na 0,0261 %
(78krat) pfi D. 1. 0,09 mm (25krat niZsi hodnota nez za
teplej$i obdobi). Posledni etapa chovu (337. az 539. den
véku) je charakterizovana vyraznym zvysenim D. I na
1,85, g resp. 0,70 mm (4,3krét resp. 7,8krat vys$si hodnoty
neZ v zimnim obdobi). Tato zvySeni jsou opét reakci na tep-
lotu, ktera v tomto obdobi dosahovala primémé 13,3 °C.
U prvniho chovu v Jevanech nejsou k dispozici udaje
z potateénich 525 dni, ale primémé charakteristiky riistu
za tento Casovy usek odpovidaji primériim obou pred-
chozich pokusii. Naptiklad D. 7. 1,05 g jsou miné& niZ3i
nez D. I za srovnatelné vékové obdobi rodvinovského
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chovu (1,19 g). V nésledujicim Gseku chovu (615. az 769.
den vé&ku) do3lo u této skupiny jeseterii k zastaveni riistu
a k jeho poklesu na zéporné hodnoty (ihyn nejvétsich
jedinct). Diivodem nebyla pouze nizka teplota, pfi které
se rust vZdy zpomaluje, ale pfedev§im nevhodné komo-
rovéni v podminkich vysoké hustoty obsddky pstruha
obecného a plevelnych ryb. Duisledkem byl nejen zdporny
riist, ale i neimémé a nezvykle (pro tuto v&€kovou kate-
gorii) vysok4 mortalita. Po tomto komorovani doslo u jese-
tertt sibifskych ve tfetim roce chovu k prudké akceleraci
riistu hmotnosti a délky. Rekordni D. I. 3,34 g a pom&msg
vysoké D. I. délky umoznily dosahnout po tfech letech
rybni¢niho chovu jeseterim w= 1 731 ga TL =719 mm.

Délkovy a zejména hmotnostni rist neni u viech
stejné starych jeseterli z téhoz prostfedi totozny (Podlesnyj,
1955; PiroZnikov, 1955; Sokolov, 1966; Berdievskij et
al., 1979). Tento pfedpoklad se potvrdil i pfi rybniénim
chovu. Do 160. dne v&ku pokratovalo délkové a hmot-
nostni rozristdni populaci velmi intenzivné (tab. 6).
Pfedevsim variabilita hmotnosti byla v prvém pulroce
Zivota vysokéd a od poéatku do konce tohoto obdobi
intenzivné stoupala. Variabilita (V) byla velmi citliva na
postupné sniZovani teploty. Pfi rozdilu primérnych
teplot vzduchu +1,2 °C (prvni dvé obdobi v Jevanech
1997) vzrostla variabilita hmotnosti (¥,,) z 18,6 na 23,6 %,
pii poklesu teploty o 3,7 °C zlistala prakticky nezméné-
na (+0,4 %) a v nasledujich obdobich chovu ¥, prudce
klesala, pfimo imémé k teploté. Variabilita délky (V7.)
byla pfiblizné tfikrat nizsi nez V,, a jeji prubéh byl v za-
vislosti na v&ku stejny jako V,,, ale s niZ3f citlivosti na
teplotu, Ve druhém roce Zivota klesala /7, a na konci se po-
hybovala na trovni 2,1 az 5,2 %. Ve tfetim roce Zivota
byla Vr, prakticky konstantni. Na konci druhého roku
Zivota byla V,, vyssi nez Vy, (7,8 az 8,2"%) a nadéle rea-
govala na teplotu prostredi. Citlivost hmotnostnich charak-
teristik riistu na zmé&nu teploty (pfima imé&rnost) je pro
jesetera sibifského typicka a u mladych jedinci (196. az
295. den veku) ji konstatovali téZ Prokes et al. (1997).

V priib&hu chovu jesetera sibifského dochazelo rovnéz
ke kolisani hmotnostni kondice vyjadiené koeficientem
podle Fultona (FWC). Tento koeficient je zavisly na
poméru obou D. I. Pravidlem byl pokles kondice po vy-
sazeni, kdy prudce klesala az do 116. (Jevany), resp.
168. dne véku v Rodvinové a v obou chovech dosihla
minima. Tento jev byl zpisoben vysokym FWC nésady
a vysokymi délkovymi D. I. oproti relativné niZ§im D. 1.
hmotnosti. FWC v obou chovech, po iivodnim poklesu,
od &tvrtého, resp. Sestého mésice rostly. Rist FWC byl
v Jevanech pferuSen komorovanim a pokles! téméf na
poloviéni hodnotu, ale v Rodvinové pokracoval rist
FWC i v zimnim obdobi (vliv velmi nizkych délkovych
D. 1.= 0,09 mm pfi D. /. 0,43 g). a po ukonéeni prvniho
roku Zivota nadale pokradoval trend zvySovani FWC
zakonéeny absolutné nejvyssi hodnotou (FWC = 0,4704).
V Jevanech se kondice po zimovéni vyrazné zlepsila
u obou vékovych skupin. Zejména dvouleti jesetefi — po
zimé s absolutné nejhorsi kondici (FWC = 0,3177) dokézali
v piistim roce Zivota dosahnout kondice FWC = 0,4657.
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Mortalita v pribéhu pokust byla vy¥3i neZ v akva-
kulturnich chovech (Detlaf et al., 1981; Gerzanovié et al.,
1987). Velmi vysoké byla mortalita v prvych dnech po
vysazeni — kolem 30 % ptivodniho poétu vysazenych je-
seterti uhynulo v prvnich 100 dnech chovu (tab. 5). Dile
se mortalita sniZovala aZ na nulu (ro&ci v priib&¢hu dru-
hého roku chovu — tab. 5). Z tohoto modelu se vymyka
komorovani ryb na rybniku Aldasin a také ,ihyn* ti
jeseterll v priib&hu tfetiho roku Zivota. Prvni odli¥nost
v priibéhu mortality byla zpiisobena podminkami, které
se velmi li$ily od normélu rybniénich poméri. V druhém
piipadé si dovolujeme pfedpokladat, Ze ztrata mé jinou
neZ pfirozenou pficinu, protoze rodci a dvouroéei byli
vysazeni ze stejnych podminek do stejného rybnika a u
mladsi populace byly ztraty nulové. Mortalita méla pfi-
¢innou souvislost s kondi¢nim stavem ryb. U jeseteri
s vys§i kondiéni hodnotou FWC byl také podil pfeZiti
vysoky. V pfipad& vysokych ztrat v ur¢itém obdobi vzdy
klesala hmotnostni kondice (proto je mélo pravdépodobna
pfirozena ztrata u dvouleté resp. tfileté skupiny jeseterd,
kdy jejich kondice maximélng rostla. Prvni dva roky chova
piezilo 20 az 30 % v3ech jeseter a domnivame se, Ze
v pfipad€ vhodného pfezimovani ro€kid by tato hodnota
dosahovala 50 % i vice.

Pfi porovnani hmotnosti dosaZené jeseterem sibifskym
po tfech letech rybni¢niho chovu s hmotnosti jedinci
téhoZ druhu z plivodniho prostfedi zjistime, Ze jeseter
sibifsky doriistd v podminkach CR stejné hmotnosti jako
jeseter sibifsky v Jeniseji v osmém roce Zivota (Podlesnyj,
1955). V Lené jeseter sibifsky dosahuje hmotnosti pies
1 kg aZ po 17. roce Zivota (Sokolov, 1966).

Hmotnost jesetera sibifského dosazena v 1., 2. a 3. roce
chovu v jevanskych rybnicich je pfiblizn€ o 1/3 niZzsi,
neZ je hmotnost dosahovana v intenzivnich akvakul-
turnich chovech s oteplenou vodou (Berdicevskij et al.,
1979). Hmotnost jestera sibifského ve véku 15 mésici
z Rodvinova (w = 574 g) byla dokonce vy33i nez v akva-
kulturach.

Na zakladé zjisténych ristovych schopnosti jesetera
sibifského v podminkéch &eskych rybniki se domni-
vame, Ze lze uvazovat u tohoto druhu jako o vhodném
kandidétu pro rybniéni chov v Ceské republice.
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VLIV ROZDILNE UROVNE VYZIVY NA HORMONALNI
A OVULACNI AKTIVITU U PREZVYKAVCU

THE EFFECT OF DIFFERENT LEVELS OF NUTRITION ON HORMONE
AND OVULATION ACTIVITY IN RUMINANTS

F. Louda, L. Stadnik

Czech University of Agriculture in Prague, Czech Republic

ABSTRACT: The latest results of the effect of different levels of nutrition on hormone and ovulation activity in rumi-
nants are reviewed in this paper. The nutrition significantly influences ovum yield and their fertilizing.

Keywords: cattle; sheep; nutrition; hormone and ovulation activity

ABSTRAKT: V préci jsou shrnuty aktudlni vysledky rozdilné trovné vyZivy na hormonalni a ovula&ni aktivitu
u pfezvykavci. VyZiva vyznamnym zplsobem ovliviiuje vytéZnost oocytl i jejich nasledné oplozeni.

Kliova slova: skot; ovce; vyziva; hormonalni a ovulagni aktivita

UvoD

Biotechnické metody uZivané v reprodukci hospodars-
kych zvifat predstavuji vyznamny intenzifikaéni faktor
na tseku 3lechtitelské prace. Urovefi téchto opatfeni je
limitovana stavem organismu o3etfené plemenice pro-
jevujici se poctem ovulovanych Zivotaschopnych vajicek
schopnych oplozeni. PfedloZeny literdrni piehled po-
skytuje aktudlni informace pfevazné rozdilné urovné
vyZzivy na ¢innost vaje¢niki.

Vztah mezi vyZivou a reprodukei je komplex &asto
velmi variabilni. Uroveii vyZivy tvofi vyznamnou kom-
ponentu managementu, ktery je plné pod kontrolou cho-
vatele a musi byt vzdy velmi opatrn& hodnocen. Uroveii
vyzivy pozadovana k ristu folikuld, ovulaci a ¢asné
biezosti je pomé&mé nizk4, a to niZi nez 3 MJ/den, naproti
tomu potieba na udrzeni produkce &ini 60-140 MJ/den.
U laktujicich krav neadekvatni vyZiva i v kratkém Easo-
vém obdobi vede k postupnému vycerpani télesnych
rezerv béhem Casné laktace, mé pritkkazn€ Skodlivy vliv
na opétovné zahajeni ovarialni aktivity v obdobi po po-
rodu (postpartum), na oplozeni (zabfezavani) i plodnost
(podeti) (Ryan et al., 1995). Neddvno byl prokdzén
skodlivy vliv nevhodné irovné vyZivy na embryo a jeho
nésledny rist a pfeZitelnost i u ovei (Mitchell et al.,
1998).

Vysledky byly ziskany v ramci feSeni vyzkumného zdméru Mini

Faktor tirovné€ vyZivy ovliviiuje reprodukéni ukazatele
plemenic pfes hypotalamus, vajeéniky a délohu. Prvni
ovulace signalizuje dokonéeni procesu ristu folikuld
a nasledné dozréni oocytl. Zatimco pocateéni stadium
ristu folikulll je nezavislé na hlading gonadotropini,
v del§im obdobi FSH a LH podporuji a jsou potiebné
pro ¢innost folikull a jejich pfechod do stadia ovulujicich
folikuli a dale umoZiiuji jejich déleni — meiozu a nasled-
nou ovulaci. Mezi ovulacemi se opakuje obdobi riistu foli-
kulii a obdobi jejich regrese. Regulace téchto ristovych
stadii je kontrolovana vztahem mezi Zl14zovou sekreci
LH a FSH. Z hormonii ovariédlniho pivodu jsou nejdile-
Zitéj$i estradiol, progesteron, inhibin a riistové faktory,
jako napriklad IGF-1 a prostaglandin F,o. produkovany
délohou (Hamilton et al., 1995).

U skotu stuperi energetického deficitu béhem nékolika
prvnich tydni po oteleni tzce koreluje s intenzitou prvni
fije a ostatnimi ukazateli Uspé$né reprodukce, jako je
zabfeznuti po prvnim pfipusténi, podet inseminaci na
zabfeznuti a délka SP.

EFEKT VYZIVY NA SEKRECI GONADOTROPINU

Energeticky status je povaZzovan za hlavni vyZivny
faktor, ktery ma vliv na reprodukéni proces (Scaramuzzi,

va 8kolstvi, mléddeZe a tElovychovy CR &. 412100003.
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1994). Deli obdobi sniZeného pfivodu Zivin mé za na-
sledek zhor$eni plodnosti. Tento efekt popsali Scara-
muzzi a Downing (1995), ktefi zjistili u ovei s nizkou
arovni vyZivy nizkou ovulaéni aktivitu souvisejici se
sniZzenim frekvence pulzace LH. B&hem obdobi se sni-
Zenou urovni vyZivy nedochazi k ovulaci, protoZe je
také sniZzena sekrece hypotalamového GnRH, ktery
redukuje sekreci LH a FSH z ptedniho laloku hypofyzy.
K ristu a regresi folikulii ve vajeéniku dochézi béhem
pohlavniho cyklu, ale toto neni doprovizeno ovulaci
(Weeb et al., 1995). U krav se $patnou télesnou kondici
v dobé teleni nedochézi pfi nasledné fiji k ovulaci.
U krav dochazi k prikkaznému prodlouzeni obdobi na-
stupu fije doprovazené ovulaci (Rhodes et al., 1995).
Autofi déle zjistili, Ze dlouhé obdobi sniZené \irovné vy-
Zivy miZe vyvolat anestrus u krav nebo pfimo zabrzdit
nastup estralniho cyklu. U pfezvykavci sniZend Groveti
vyZivy po dobu 26 tydni miZe zplsobit zastaveni riistu
folikuli a jejich zmenSovéni. Béhem 21denniho obdobi
byla studovéna pulzaéni frekvence u LH a jeho kon-
centrace nebyla priitkazné rozdilna u jalovic s Grovni
vyzivy na 66 % potieby energie porovnavanych s jalo-
vicemi s urovni vyZivy dvakrat vy33i. FSH ovliviiuje riist
folikull a nasledné i ovulaci. Findlay et al. (1987) po-
tvrdili efekt vyZivy na hladinu plazmového FSH. Ve
srovnani s experimenty Mackey et al. (1997) se ukazuje,
Ze kratké obdobi sniZzeného pfjmu krmiv, pfiblizné na
40 % potteby, zvysi FSH u jalovic srovnavanych s 200%
urovni. Vliv Grovné& vyZivy na gonadotropni sekreci
u skotu je relativné mensi, pokud obdobi sniZené urovné
vyZivy trva kratsi dobu.

VLIV VYZIVY NA OVULACNI FUNKCE
Riist folikuld

SniZend uroveil vyZzivy negativné ovliviiuje rist foli-
kull u skotu. Webb et al. (1955) zjistili, Ze u jalovic
krmenych 0,7 % su$iny z Zivé hmotnosti za den doglo
k redukeci velikosti dominantnich folikuld a také k re-
dukci perzistence dominantnich folikulli ve srovnani
s rostoucimi folikuly u jalovic krmenych 1,3 aZ 1,8 %
sufiny za den z Zivé hmotnosti. Podobné vysledky
uvadéji Mackey et al. (1997). Autofi uvadéji, ze akutni
restrikce vyZivy tfi aZ Sest dnl pfed oekévanou ovulaci
snizi riist a maximélni velikost prvnich postovulaénich
dominantnich folikulli, ndsledn& pak nové vznikajici fo-
likuly II fddu estrdlniho cyklu. U superovulovanych
jalovic Nolan et al. (1997) uvadgji zvétdeni po&tu foli-
kuli po stimulaci FSH, u jalovic s nizkou drovni vyZivy
ziskali 20,3 + 3,1 folikuld, ve srovnani s po&tem folikuli
ziskanych u jalovic s vysokou urovni vyzivy, kde ziskali
12,8 + 1,6 folikuli (P < 0,06). Tento rozdil v odezvé byl
zpusoben pfevladajicim po&tem folikuli o velikosti 7 aZ
10 mm. Takto pojatd vyziva méni riistové charakteristiky
stfednich a velkych folikuli.
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Progesteron

Progesteron hraje dileZitou tlohu pfi rozvoji a dozra-
vani oocyti. Efekt vyZivy ad libitum u ovci redukuje
koncentraci progesteronu ve srovnani s restringovanou
vyzivou. Downing et al. (1995) a Mitchell et al. (1996)
zjistili, Ze progesteron v séru souvisi s progesteronem
ve folikulami tekuting velkych folikuld u ovci. Funkce
a ¢innost oocytil je zdvisld téZ na Grovni a kvalité vyzZivy.
U ovci s poloviéni Grovni vyZivy zjistili hladinu
progesteronu (24,3 £ 4,7 mg/ml), u ovci s vysokou
urovni vyZivy pak hladina progesteronu dosahla pouze
(18,3 4,7 mg/ml pfi P < 0,05).

V pokusech s vyZivou ad libitum a restringovanou
vyzivou u jalovic byly zji§tény rozdilné vysledky. Na-
piiklad McCann a Hansel (1986) zjistili vysSi hladinu
progesteronu, Webb et al. (1995) zjistili niz¥i hladinu
progesteronu a Spitzer et al. (1978) nepotvrdili vliv vy-
Zivy ad libitum na koncentraci progesteronu ve srovnani
s restringovanou vyzivou jalovic. Carstairs et al. (1980)
a Meisterling a Dailey (1987) zjistili prikazny vztah
mezi koncentraci progesteronu po skonéeni fijového
cyklu, ve kterém byla provedena usp&ina inseminace
s nasledujicim zabfeznutim kravy. Nebyla zji§téna
diference v koncentraci estradiolu. Rozdily v kon-
centraci steroidli v krevnim ob&hu nejsou zpiisobeny jen
metabolickym vyrovnanim poméru, ale také piisobenim
poméru produkce a také pisobenim granuldrnich bunék
uvnitf folikuld.

Metabolické hormony

Zmény ve vyzivé okamzité ovliviiuji metabolickou
aktivitu fady hormond. NejdileZitéj¥i zmény nastdvaji
v produkei glukézy a inzulinu. Downing et al. (1995)
zjistili, Ze efekt vyZivy na ovulaci se uskuteCiiuje pro-
stfednictvim zvy3ené hladiny gluk6zy a inzulinu. Na-
proti tomu Yaakub et al. (1997) uvadéji, Zze glukdzova
infuze miZe sniZit kvalitu embrya a miZe dojit i ke sni-
Zeni schopnosti zabfezavat (Rubio ez al., 1997). Lze
konstatovat, Ze optimélni potfeba vyZivy je rozdilna
v dobé ristu Graafovych folikuli a v dob& ovulace ve
srovnani s potfebami rostouciho embrya. Ristové fak-
tory IGF-I a IGF-II zahmuji nepfimo efekt vyZivy na
reprodukéni systém plemenic. Tyto riistové faktory jsou
vazané proteiny a receptory, jsou zédkladem Sirokého
uspofadani t&lesnych tkani, ve kterych je realizovana
kontrola v§ech anabolickych a katabolickych procest,
které tvofi hlavni odpovéd’ (odezvu) na zmény v trovni
vyZivy. Ryan et al. (1994) zjistili vztah mezi koncentraci
IGF-I ve folikuldrni tekutiné a stupném télesné kondice
jako indikdtoru \rovn& vyzivy. U krav se stupném
télesné kondice 4 az 5 (ztuénélé) a u hubenych krav se
stupném télesné kondice 1 byla zji§téna niz§i kon-
centrace IGF-I ve folikularni tekutiné, neZ u krav
se stfednim stupném télesné kondice. Obdobné tendence

CZECH J. ANIM. SCI,, 45, 2000: 553-556



byly pozorovany u ovci. Na zdklad€ uvadénych vy-
sledkil lze konstatovat, Ze rozdilnd Grovefi vyZivy
ovliviluje vnitini prostfedi folikuld (Hamilton et al.,
1995)..

VLIV VYZIVY NA OOCYTY A KVALITU EMBRYA

Uroveii vyZivy silné ovliviiuje endokrinni reakce
a v konecné fazi se projevi v reprodukci. Byl pozorovin
vliv rozdilné tirovné vyzivy na rozvoj oocytl a embryi
do véku sedmi dnii. McEvoy et al. (1995) zjistili, Ze
vy38i podil vaji¢ek od ovci s nizkou trovni vyZivy byl
Zivotaschopny ve srovnani s vaji¢ky ziskanymi od ovci
s vysokou urovni vyZivy. Od krav s omezenym piijmem
energie byla aspirovana vaji¢ka z malych folikulii a byla
kultivovana in vitro. Byl pozorovén jejich rychlejsi roz-
voj. Yaakub et al. (1997) zjistili vétsi produkci oocytl
i blastocyst od jalovic s niZ8i trovni vyZivy pii niz§im
procentu jejich oplozeni. Nolan et al. (1998) zjistili
vy3§i produkci oocytl a z nich in vitro kultivovanych
blastocyst pochazejicich od jalovic s niz8i irovni vyZivy.
To naznaluje, Ze vliv niZ8i urovné vyZivy se projevil
v mnozstvi ovulovanych oocyti pfi niz§im procentu
jejich oplozeni.

Produkce embryi a jejich kvalita

Kratké obdobi snizené Grovné vyzZivy mize zvysit
uroveii zabfezavani u skotu. Dunne ez al. (1997) zjistili
vétsi produkci embryi po superovulaci jalovic masnych
plemen s omezenym piijmem jadrnych krmiv nez u jalo-
vic krmenych jadrem ad libitum. Yaakub et al. (1996)
uvadéji prikazné vy$si vytéZnost embryi u jalovic,
kterym byly zkrmovény 3 kg koncentratu, nez u jalovic
krmenych ad libitum:

drovefi vyzivy vysoka nizkd

n folikult 18,8+3,3 [23,5+34
n ziskanych oocytt 11,9+2,6 [149%2,1
% oplozeni 84,4+40 |783+5,5
priumémy pocet blastocyst

na 1 jalovici 06%0,5 | 1,4+0,6

LITERATURA

Carstairs J. A., Morrow D. A., Emery R. S. (1980): Postpar-
tum reproductive function of dairy cows as influenced by
energy and phosphorus statute. J. Anim. Sci., 57: 1112-1130.

Downing J. A., Connell P., Scaramuzzi R. J. (1995): Ovulation
rate and the concentrations of gonadotropic and metabolic
hormones in ewes fed lupin grain. J. Reprod. Fertil., 103:
137-145.

CZECH J. ANIM. SCIL, 45, 2000: 553-556

Dunne L. D., Diskin M. G., Boland M. P, O'Farrell K. J.,
Sreenan J. M. (1997): In: Proc. Agricultural Research Fo-
rum. 21st Meeting Dublin, 30-31 March, 1997. 35-36.

Findlay J. K., Robertson D. M., Clarke I. J. (1987): Influence
of dose and route of administration of bovine follicular fluid
and suppressive effect of purified bovine inhibin (M 31 000)
on plasma FSH concentrations in ovariectomized ewes.
J. Reprod. Fertil., 80: 455-461.

Hamilton S. A., GArverick H. A., Keisler D. H.,, Xu Z. Z.,
Loos K., Youngquist R. S., Salfen B. E. (1995): Characteri-
zation of ovarian follicular cysts and associated endocrine
profiles in dairy cows. Biol. Reprod., 53: 890-893.

Mackey D. R., Sreenan J. M., Roche J. F., Diskin M. G. (1997):
In: Proc. Agricultural Research Forum. 21st Meeting Dub-
lin, 30-31 March, 1997. 37-38.

McCann R. P, Hansel W. (1986):. Relationship between insu-
lin and glucose metabolism and pituitazy-ovarian functions
in fasted heifers. Biol. Reprod., 34: 630-636.

McEvoy T. G., Robinson J. J., Aitken R. P., Findlay P. A,,
Palmer R. M., Robertson 1. S. (1995): Dietary-induced sup-
pression of pre-ovulatory progesterone concentratcions in
superovulated ewes in pairs the subsequent in vivo and in vitro
development of their ova. Anim. Reprod. Sci., 39: 89-107.

Meisterling E. M., Dailey R. A. (1987): Use of concentrations
of progesterone and estradiol- 178 in milk in monitoring post-
partum ovarian function in dairy cows. J. Dairy Sci., 70:
2154-2161.

Mitchell L. M., King M. E., Aitken R. P., Wallace J. M. (1996):
Effect of mating season and body condition on ovulation,
fertilization and pregnancy rates in crossbred ewes. Therio-
genology, 45: 293.

Nolan R., Callaghan D. O., Duby R. T., Lonergan I. P., Boland
I. M. P. (1998): The influence of short-term nutrient changes
on follicle growth and embryo production following super-
ovulation in beef heifers. Theriogenology, 50: 1263-1274.

Rhodes F. M., Fitzpatrick L. A., Entwistle K. W., De’Ath G.
(1955): Sequential changes in ovarian follicular dynamics in
Bos indicus heifers before and after nutritional anoestrus.
J. Reprod. Fertil., 104: 41— 49.

Rubio J. M., Hallford D. M., Hawkins D. E. (1997): Effect of
glucose administration during the estrous cycle on serum
hormone profiles in RNA for steroidogenic enzymes. J. Anim.
Sci., 75: 775-780.

Ryan D. P., Snijders S., Yaakub H., O’Farrell K. J. ( 1995):
Effects of programmed recruitment and ovulation of a healthy
follicle on oestrus detection and pregnancy rates in lactating
dairy cows. J. Reprod. Fertil. (Abstr.), /5: 23.

Scaramuzzi R. J. (1994): The role of metabolic hormones in me-
diating nutritional influences on ovarian function. J. Reprod.
Fertil. (Abstr), /4: 2.

Scaramuzzi R. J., Downing J. A. (1995): The in vivo effects of
fibroblast growth factor and epidermal growth factor on the
secretion of oestradiol, androstenedione and progesterone
by the autotransplanted ovary in the ewe. J. Endocrinol., /46:
301-311.

Spitzer J. C., Niswender G. D., Seidel G. E., Wiltbank J. N.
(1978): Fertilization and blood levels of progesterone and

555



LH in beef heifers on a restricted energy diet. J. Anim. Sci.,  Yaakub H., O’Callaghan D., Duffy, P., Duby R. T., Boland M. P.

46: 1071-1077. (1996): In: Proc. Techniques for gamete manipulation and
Webb R., Gong J. G., Gutierrez C. G., Ammstrong D. G., Camp- storage, June 22-23, 1996, Hamilton, New Zeland. 37.

bell B. K. (1955): Control of ovarian function in cattle. In:  Yaakub H., O’Callaghan D., Boland M. P. (1997): In: Proc.

Proceedings of the British Society of Animal Science (Winter Agricultural Research Forum. 21st Meeting Dublin, 30-31,

Meeting), paper 6. March 1997. 267-268.

Dogdlo 21. 3. 2000
Pfijato k publikovéni 4. 9. 2000

Kontaktni adresa:

Prof. Ing. FrantiSek Louda, DrSc., Agronomické fakulta, Ceské zem&d&lska univerzita v Praze, 165 21 Praha 6-Suchdol,
Ceska republika, tel.: +420 2 24 38 30 67, e-mail: louda@af.czu.cz

556 CZECH J. ANIM. SCI.,, 45, 2000: 553-556


mailto:louda@af.czu.cz

NAME INDEX - REJSTRIK JMENNY

Amin A.A.,Gere T.:

Genetic parameters of udder, mastitis and milk traits in two different climatic areas using animal model analysis

(in English)

Genetické parametry vemene, mastitidy a vlastnosti mléka ve dvou klimaticky odli¥nych oblastech zjisfované

pomoci animal modelu 193
Antalikovéd L., Petr J., Rozinek J., Jilek F.:

Immunocytochemical detection of HSP70 in cell culture of pig granulosa (in English)

Imunocytochemické detekce HSP70 v bun&&né kultufe prasedi granulézy 249
Bahelka I., Flak P.:

Effects of genotype and plane of nutrition in fattening pigs on fattening, carcass and meat quality traits

(in English)

Vplyv genotypu a urovne vyZivy vykrmovych oSipanych na ukazovatele vykrmnosti, jatodnej hodnoty

a kvality masa 421

Bala§ J., Poschl M.:

The effectiveness of FIX-A-TOX in reducing the transfer of '”'Cs into broiler chicken meat (in English)

SniZeni transferu "’Cs do masa kufecich brojleri pomoci krmného doplitku FIX-A-TOX 463
Bogut I., Addmkova 1., Novoselié¢ D., Bukvié Z., Milakovié¢ Z., Kralik D.:

Influence of lysine on weight gain of carp fry (Cyprinus carpio) in cage and fishpond farming (in English)

Vliv lyzinu na hmotnostni pfiristek plidku kapra (Cyprinus carpio) pti klecovém a rybni&nim odchovu ..........cceuvee. 179
Buchova B., Graé¢ik P., Flak P., Poltarsky J., Hetényi L.:

The effect of live weight of piglets at birth on their development until weaning (in Slovak)

Vplyv Zivej hmotnosti prasiat pri narodeni na ich vyvin do odstavu 301
Cere$tiakova Z., Sommer A, Chrenkovad M., Pola¢ikova M., DoleSové P.,

Krédlovéa V.:

Effective protein degradability and changes in amino acid spectrum after incubation of grains and mill feeds

in rumen (in Slovak)

Efektivna degradovatel'nost’ N-latok a zmeny v spektre aminokyselin po inkubacii zrnin a mlynskych krmiv

v bachore 355
Ceresndkova Z., Zitihan R., Sommer A., Kokardovd M., Szakacs J., Sevéik A.,

Chrenkovd M.:

Parameters of degradability of pasture herbage cell walls and organic matter (in Slovak)
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Ledvinka Z., Timovéa E., Arent E., Holoubek J., Klesalova L.:

Egg shell quality in some white-egged and brown-egged cross combinations of Dominant hens (in Czech)

Kuvalita vaje&né skofépky u vybranych bé&lovajenych a hn&dovaje¢nych kombinaci slepic Dominan ...
Lichovnikovda M., Klecker D., Zeman L.:

The effect of extruded rapeseed feed on the laying performance and quality of eggs (in Czech)
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the transfer of '*’Cs into meat 463
~low-protein diet; essential amino acids; performance;
meat quality; feed costs; fatteni 429
— Saccharomyces cerevisiae Sc 47, problonc, fattening;
performance; nitrogen output 169
Bulk milk umple
~milk; psych g total counts;
proteolytic bactena lipolytic bacteria; correlation;
relative index; ge in primary pi conditions ...t 373
vl



Bull —calving 293
— carcass structure; various breeds; crossbreds; EUROP - 37,81,367
conformation 367 - value 81,437
~ crossbreds beef breeds with Czech Pied breed; carcass; —classification in EUROP system 37,367
morphometry of carcass; EUROP conformation ...........ceeusssuesmnens 3T =COWaiuisinnmivivii 25,33, 65,75, 161, 193,293, 325, 337, 349,373
— crossbreds beef breeds with domestic breeds; carcass ing 37, 81,405,437
value; structure 81  —crude protein 355
~crude protein degradability; amino acids; cereals; ~ degradability 355
mill feeds; incubation in rumen 355  —different climatic areas 193
— fattening; carcass value; Czech Pied breed; Limousine — evaporative cooling 75
breed; breds 437 - fattening 81,405,437
— fattening; fattening ability; meat performance; Slovak ~fertility 337
breeds; bred 405  —geneticy 193
- meat quality; preslaughter resting time; effect .. % —growth 241
Buserelin —heifer 167
~ GnRH analogue; cow; fertility; retained placenta; effect —housing oy ¢ 33,75
of application on fertility 337  —human chorionic gonadotroph i;g
Cadmium —meat perfgnmnce 37,81,367, 405,437
~ diets; content of Cd; mink 469~ meatquality 31l
— increased soil contamination; heavy metals; rabbit; :mnlk = y L 3;?,
Jopr 319 _ honhomogeneous temperature field 3,75
Cages — nutrition 25,65,161,325,355
~ common carp; fry; weight gain; effect of lysine ...........ccoouereurencns 179 — passag 349
Calcium - plastic particle 349
—blood plasmaj; hen; egg; eggshell quality 313 —preslaughter resting time 511
Calf —psy _‘ o ‘,.“ bacteria 373
~ birth weight; weight at 120 days; breeding value; TAGNTE 337
variance components; maternal effect; Charolais breed ... = 241
— calving ease; birth weight; influence of effects; Slovak —udder 193
Si | breed 293 Chicken
Calving —RORETIONS B ferrin; chick 1 gr:)wth,
~ cow; calving ease; birth weight of calves; influence A apositicn; effectat T 9
of effects; Slovak Si | breed 293  ~hatching; sex; Cﬂ.em. of V9% Y
- young cockerels; deutectomy; digestibility of fat;
Carcass : : 457
—cattle .
—bull Cholesterol
~ crossbreds of beef breeds with Czech Pied breed; —blood plasma; hen; egg; eggshell quality ........occccocuureuuccrverrenens 313
carcass morphometry; assessment of meatiness; Chromium
EUROP conformation 37  —chromium picolinate; f: ing; broiler chicken; growth;
— crossbreds of domestic breeds with beef breeds; les; fat; effect of picoli 13
carcass; quality 81  —diets; content of Cr; mink 469
— various breeds; crossbreds; EUROP conformation 367 i d soil contamination; heavy metals; rabbit;
- heifer tissue 319
— various breeds; crossbreds; EUROP conformation .................. 367  Classical races
Carcass value — English Thoroughbred; speed; course surface quality;
—cattle correlation and regression analysis; FTance ... 309
=bull . . Cobalt
~ crossbreds domestic breeds with meat breeds ............coccocerereneees 81 _diets; content of Co; mink 469
— Czech Pied breed; L breed; crossbred 437 _ ram with rumen cannula; rumen ciliate; effect
—Slovak breeds; bred: 405 of microel 345
~fish otk
- di s . oc¢
k- oc‘:)tmmc.m carp; diallel crossing; effect of crossing ... —testes; i fation; lip - DNA; PCR 289
~ Cashmere g.; male and female kids; semi-intensive Cold rainy weather
fattening 414  —cow; udder; mastitis; milk traits; milk performance;
-pig genetic parameters; animal model 193
- genotype; plane of nutrition; effect ............c.ccceverrerrnreerinsnnens 421 Common carp (Cyprinus carpio)
- rabbit ~diallel ing; value 53
— broiler rabbit; various genotypes 91 —fry; lysine; weight gain; cages; fishponds; effect
Casein of lysine 179
- cow milk; rape cakes; cold pressing; hot pressing; feed Copper
; effecton of casein 161  —diets; content of Cu; mink 469
Cattle —ram with rumen cannula; rumen ciliate; effect
~animal model 193,397 of microel 345
- breeding value 397,  Cow
—breeds 37, 81,293,397,405,437  —air-conditioned stable; temperature; air rate of speed;
=bull 37,81,355,367,405,437, 511 infra-red ing; non-h temperature
~buserelin 337 field; effect of temp field 33
—calf 293,397
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—bulk milk samples; psychrotrophic bacteria;

—parameters of d.; cell walls; organic matter; lag phase;

proteolytic bacteria; lipolytic bacteria; correlation .............. R 373 p herbage 139
~calving ease; birth weight of calves; influence of effects; Deutectomy
Slovak Si 7 | breed v 293 _ young cockerels; digestibility of fat; nitrogen retention .........c...... 457

— fertility; retained placenta; buserelin; human chorionic Diflubeiiziiros - lnsect srowth lator (IGR)
gonadotrophin; effect on femhty 337~ ishsafiys i g: h regl;f :

—high temp stress; evaporative cooling; y; control; animal houses; effectiveness ...........ccc.covcvinne 475
ther phic camera; non-h 8! p Digestibility
field 75  —apparent digestibility of fat; young cockerel 457

— intermediary metabolism; acid-base balance; milk ~barley
composition; NaOH treated grains; effect of NaOH —alkali-treated barley; intestinal digestibility; PDI;
treated grain 25 NEL; bolic trial 447

— lactating cow; passage; plastic particle; recovery .. . 349 —differently ground or expanded barley; pig; growth...........ccccc... 451

— milk; composition; rape cakes; effect on milk ~crude protein
composition 161,325 ~level of protein nutrition; deposition of pmtems,

—udder ; mastitis; milk traits; milk performance; genetic assessing of limits; various hybnd bi pig 271
parameters; animal model; subtropical weather; cold —spelt wheat; winter wheat; | y rat 133
rainy h 193  —diets; different proportions of beef; protein

digestibility; fat digestibility; mink 7

—C ::;pn:lc(t:ldmm‘foid collection; blood plasma; - Tm?ma;.dlgcsnblhry. Invitro; in vivo; various 487

3 S, T
Koenioiten; groveih fuctors e - maize silage; technological factors of harvest;
Croatia effect of factors 19
—donkey; blochemlcal polymorphism; transferrin; —minerals; lucerne hay; nylon cap 65
1t ; gene freq 49
Donkey

Crossing - blochemlcnl polymorphlsm, transferrin; albumin;

—cattle horesis; Croatia 49
— bull; improved Pinzgau breed x Piemontese; bRt it

fattening; meat performance 405~ ;::ls f: g;::; 8¢
_l::,llsr,‘Czcch sled breed x beef breeds; carcass; " — Czech Pied breed; Li usin breed: _— 437
~ bulls; domestic breeds x beef breeds; carcass value; —Slovak breeds and cr 405
quality 81 - turkey Prt‘)dl}cnon feed mixtures; rapeseed meal;
—commercial crossing; bulls; Czech Pied breed g k3
x Li breed; value 457  Droppings

— common carp - nitrogen output; probiotics; Saccharomyces cerevisiae
—diallel 2 value 53 Sc47; broiler chicken; fattening 169

Crude proteins Dry matter

— degradability in sacco; cereals; mill feeds; incubation — maize silage; technological factors of harvest; effect
in rumen 355 of factors 19

~digestibility
— diets; different proportions of beef; mink .......c.ccovereurrenreernsnnens 71 Egg
— protein fractions; spelt wheat; winter wheat; varieties; —hen

lab y rat 133 —blood plasma; oestradiol; cholesterol; calcium;

— effective degradability of p ; various feedstuffs 487 phosphorus; eggshell quality 313

—metabolic trial; feed mixtures; different crude proteins; — egg production; selection for body weight; fatness;

N utilization; N retention; protein deposition EODES 519
in the body 113 - laying type; genotype; eggshell quality ..........ccococvucrrereeeccernnns 285

—nitrogen degradability; alkali-treated barley .............ccoviniiiiicrinnns 447 Electrophoresis

Cyclic adenosi hosphate (cAMP) - denaturatmg gradient gel electrophoresis (DGGE); NGFB;

—concentration; blood plasma, coypu; restricted food ; pig 189
intake; blood collection; effect on ion 217 - polymorphism; transferrin; albumin; donkey; Croatia.............c...... 49

Cyclicg i hosphate (cGMP) Embryo transfer

- concentration; blood plasmn, coypu; restricted food - sow; porcine frozen embryo; non-surgical transfer; laparoscopic
intake; blood collection; effect on concentration .............cccoeuce.e. 217 fer; litter size 333

Czech Republic (CR) EODES (Erratic Oviposition and Defective

—drainage area of the Osoblaha river; fish ities; Egg Syndrome)
the July 1997 flood; effect 229 —hen; reduced egg production; selection for body weight;

~ English Thoroughbred; racing performance effect 487
- breeding value; estimation; general handicap; index Equine gaits

of performance: : 201 _ forelimb; somatomorphologic structure; influence
—factors _mﬂuencmg the performance; general handicap; on the length of basic gaits 481
analysis of factors 209

— Siberian sturgeon; growth; fishpond; MOMAKLY ............oocoooo..e. 545  EUROP conformation

— sire pig breeds; genetic parameters; multitrait animal — bull; heifer; various breeds; cross!)reds ........ e 367
model 535  —bullscrossbreds of beef breeds with Czech Pied breed;

B of meati 37

Degradability Evaporative cooling

—degradability in sacco; crude protein; cereals; mill feeds; ~cow; nonhomog P field; body surface

bation in rumen 355 ; thermographi ; air ventilation ..........cceeeueeee. 75

— effective degradability of p ; various feedstuffs 487

- nitrogen degradability; alkali-treated barley ...
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Ewe
— litter size; milk performance; milk composition; effect

Fertility
—cow; retained placenta; buserelin; hCG; effect

of nutrition 361 of application on fertility 337
Extruded rapeseced feed Fish
~ hen; laying performance; eggs quality; effectof feed .................... 493 — African catfish 277
- ia output 389
Fat — biochemical indices 263
—app digestibility; d y; young cockerel 457 : £ages ik 1;’3
-dlgesl'lblllly; :‘hcts; d.lﬁml proportions ott beef; mink ...........coooons no chemical composition of the body 277
- fattening; broiler chicken; chromium picolinate; effect _ carp 53.179
of piccoli 13 A .
— feed mixtures; different fat content; growth; chemical _fa ttcninug 1;3
composition of the body; African catfish ..........ccc.coovuereeriiicnnnnne. 217 fish 229
Fattening — fishpond: 179,545
—cattle —flood 229
~bull —growth 545
—crossbreds; Slovak breeds x Piemontese breed; meat — guppy 105
performance 405 _ichthyof: 229
—crossbreds with meat breeds; carcass value; —light regime 105, 153
ial type; relati 81 _liver somatic index 127,263,277
— Czech Pied breed; Li breed; breds; —mel i 105, 153
value; dressing p g 437 _nutrition 127,263,277
—fish —oxygen pti 389
—common carp —rainbow trout 127,263
~ fry; lysine; weight gain; cages; fishponds; influence — Siberian sturgeon 389, 545
of lysine 179 _ P 153
=EoB s o Fish communities
-C “:’::ed' > e 8; growth; 413  —species diversity; drainage area of the Osoblaha river;
~fig the July 1997 flood; effect; CR 229
—diets with differently ground or expanded barley; Fishery management
digestibility; growth 451  —drainage area of the Osoblaha river; the July 1997
~ feeding test; barrow; boar; weight gain; meat quality ................. 539 flood; effect; CR 229
— genotype; plane of nutrition; effects; fattening Fishponds
ability; carcass value; meat QUality ..........cooccvceeevsiesicnnnnneees 421 —common carp; fry; weight gain; effect of lysine . 179
—poultry ~ Siberian sturgeon; growth; mortality; CR . 545
—broiler chicken
:low-protei; diet; essmgtl;:mino acids; . B —dni Pt a’reanthe(‘ blamones it Brics;
o st oy oo
- probiotic; standard feed mixture; feed mixtures E
with different levels of crude protein; performance ................ 169  Forelimb
—male turkey ~horse; pholog ; influence
~ rapeseed meal; phospholipids; feed mixtures................ccooeereenes 119 on the length of basic gaits 481
Fattening ability France
~cattle 81,405,437  —English Thoroughbred; speed; classical races; course
—fish 179 surface quality; correlation and regression analysis 309
- goat 413 Fry
- pig 421,451,539 - carp; lysine; fattening; weight gain; cages;
— poultry 13,119, 169,429 fishpond: 179
Fatty acids
— heat-treated rapeseed cakes; dairy cow diet; effect General handicap (GH)
on composition of fatty acids 325  —English Tt d; racing performance
Feed additivum FIX-A-TOX — factors influencing the performance; analysis
<heotler chickan: TAds : i thi P of factors; CR 209
of ¥'Cs into meat; effect b 463 — IDP; breeding value; estimation; animal model; CR ................... 201
Feed efficiency Geneticparameters
- pig fattening; feed mixtures; fattening ability; carcass = pigs; sire breeds; multitrait animal model; purebred
value; effect of genotype 01 and crossbred information; CR 525
—udder; mastitis; milk traits; milk performance; animal
Feed mixtares model; subtropical cold rainy weath 193
~ different crude protein; metabolic trial; pig; 7 o ?
N utilization 113  Genotype o
— feed mixtures for lactating cows; cow milk; content ~pig fattening; fattening ability; carcass value; meat
P ; effect on composition of milk 161 quality; effect 421
— low-protein f. m.; essential amino acids; fattening; Goat
broiler chicken; performance; meat quality; effect ...................... 429  —Cashmere g.; male and female kids; growth; carcass
~turkey prod peseed meal; phospholipid value; semi-intensive fattening 413
pl of soybean meal 119  —White Short-Haired breed; milk yield and composition;
nongenetic factors; effect 501
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Gonadotrophin-releasing hormone (GnRH)
- buserelin; GnRH analogue; cow; fertility; retained

337

Grains

—crude protein; amino acids; degradability in sacco; bull ...

—NaOH treated grains; intermediary metabolism;
acid-base balance; milk composition; effect of NaOH
treated grains 25

Granulosa cells
—culture; HSP70; i ytochemical detection; pig 249
Growth
~cattle
—meat type; growth analysis; Richards function; linear
phase of inflecti 241
—fish
— African catfish; feed mixtures; different protein
and fat ; effect 277
— Siberian sturgeon,; fishpond; CR 545
—goat
~ Cashmere breed; male and female kids; growth
intensity; semi-intensive fattening 413
-pig
- barrow; boar; feeding test; daily gain...
— growing-finishing pig; diets with differently groun

or expanded barley 451
— piglet; weaning on 21st and 35th day; growth; effect
of birth weight 301
—poultry

—broiler chicken; fattening
— chromium; muscles; fat; effect of chromium .
— probiotics; Sacchammyces cerevisiae Sc47; effect ..

hick 2 ferrin; effect
~sheep
—lamb; birth weight; weaning weight; Awassi breed ............cccccveune 1
Guppy (Poecilia reticulata)
—melatonin level; light conditions 105
Hatching
— chick; sex differentiation; ultrasound; effect
of ultrasound 7
Heat shock protein (HSP70)
~1i ytochemical d ion; granulosa cells;
1 pig 249
Heavy metals
—increased soil contamination; cadmium; lead;
chromium; tissue; rabbit 319
Heifer
— carcass structure; various breeds; crossbreds;
EUROP conft i 367
Hematological indices
—rainbow trout; pilot experiment; different lipid
and protein 263
Hen
—blood plasma; oestradiol; cholesterol; Ca; P; egg
shell quality 313
—extruded rapeseed feed; laying performance;
egg quality; effect of feed 493
- laying type; genotype; egg shell quality ...........cccoveureremmsesseriersnninns 285
—selection for high body weight; correlated responses;
duction; EODES 519
Histochemical composition
~ chick 1 2 ferrin; effect 97
Hormonal induction
— laktation; lamb 59
Horse

— English Thoroughbred; racing performance
— estimation of breeding value; animal model; general
handicap; index of performance; CR
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- racing performance

- classical races; speed; course surface quality; France .............. 309
— factors influencing the performance; general
handicap; analysis of factors; CR .........cccccvrmeminnisicnsssmsssiinns 209
—equine gaits; length of gtnt somaromorphologic
structure of the foreli 481
—RYRI; gene; PCR; stress ptability 443
Housefly (Musca domestica)
~ control; diflurbenzuron; insect growth regulator;
animal houses; effectiveness 475
Human chorionic gonadotrophin (hCG)
—cow; fertility; retained pl effect of appl
on fertility 337
Ichthyofauna
~ drainage area of the Osoblaha river; the July 1997
flood; effect; CR 229

ICP-MS method
- content of cadmium; lead; chromium; determination;

tissue; rabbit 319
Immunocytochemistry
— detection of HSP70; granulosa cells; culture; pig 249
Index of performance (IDP)
— English Thoroughbred; racing performance

- breeding value; estimation; animal model; CR ......ccconvininiininne 201

~ factors influencing the performance; analysis

of factors; CR 209

Inoculation
— foreign DNA; testes; cock; PCR 289
Insulin-like growth factor binding protein-3
(IGFBP-3)
— concentration; blood plasma; coypu; restricted food

intake; blood collecti 217

Insulin-like growth factor I (IGF-I)

— concentration; blood plasma; coypu; restricted food
intake; blood collecti 217

Intermediary metabolism

—cow; NaOH treated grains; effect of treated grains ...

In vitro
- ruminants; various feedstuffs; effective degradability;
intestinal digestibility undergraded feed crude protein;
mobile bag method 487
Invivo
- rummants vanous feedstuffs; effective degradability;
inal digestibility undegraded feed crude protein;

rat 487
Iron
—diets; content of Fe; mink 469
Kid

— Alpine; Saanen; muscle; macro and 1 533
~ female and male kld Cashmere breed; growth; carcass

value; ve fattening 413
Laboratory rat
- spelt wheat; winter wheat; varieties; nutritional value;
hemical and biological method 133
Lactation
—hormonal induction of | lamb 59
Lamb
—different genotype; skeletal muscles; diameter
of muscle fibres; analysis 257
- growv.h birth weight; weamng weight; Awassi breed ............ S— |
; hormonal i ion of lactation 59
Laying
— hen; frequency of laying; extruded rapeseed feed; effect
of feed 493
XI



Lead ~pork
—diets; content of Pb; mink 469 — boar; barrow; evaluation of meat; feeding test 539
~ increased soil contamination; heavy metals; rabbit; ~rabbit
tissue 319 —different genotypes; effect on meat quality ........ccccvciivicivincinennas 91
Length of gait Meat performance
—horse; forelimb; phol 3 —cattle
influence on the length of gait 481 —bull
— beef breeds; crossbreds; carcass structure
Light » ’
_ nglela't::ii::nlecvel — carcass structure; EUROP conformation ..
- guppy 105 —Czech Pied breed; Li i breds; dressing
— swordtail; circadian biorhythm 153 p 8 - 437
~meat; fat and bone 5 d g p g
Linear phase of inflection . . Slovak breeds; fiooi 405
— cattle; meat type; growth analysis; application _heifer
tosel 241 — carcass structure; EUROP conformation .............eeeeeeueereniens 437
Linkage analysis Meat quali
— NGFB; detection; DGGE; pig 189 bm“‘:r l:hi?ken
— TSHB gene; DNA seq 1 PIg 27 — low-protein diet; essential amino acid; effect..........ccccocureuuneee. 429
Lipids -pig
—diets with different lipid content; blood and condition - boar; barrow; nutritional quality of meat; sensory
indices; effect of diets; rainbow trout 263 quality of meat 539
Lipolytic bacteria ~ genotype; plane of nutrition; effect .........cc.ovvemmermicnicrnneiinins 421
—milk; bulk milk sample; correlation; relative index; = mb!)it "
growth of bacteria; storage in primary production ~different genotypes; effect on meat quality
conditions 373 Mel i
Litter size —melatonin level; light conditions; GUPPY .........cuueveeerscmssrenseeesenns 105
—ewe; milk performance; milk composition; nutrition; = dtail; light regime; circadian biorhythm 153
effect 361 Micro-elements
Liver somatic index (LSI) - con_ﬂems of Fe, Zn, Cu, Mn, Pb, Cd, Co, Cr; diets;
—rainbow trout "f‘“k i ey # 469
— feeding experiment; addition of oils 127 - ; ; kids; Alpine breed; Saanen
~ pilot experiment; different lipid and protein contents ... breed 533
Lucerne Mik ) B
— silage; preservatives; degree of wilting; mechanical = 1denuﬁc.?uon of psy phicm B!
effect; proteolysis; biogenic amines 185 ~bulk milk samples; storage in primary productior
Lucerne hay condn;‘onfs, gmtcolym.: bacteria; l‘npolyuc I:ac.tena,
- minerals; digestibility; nylon ] 65 growt O MISTOOTg! b Telative
’ ’ index 373
Lysine —milk composition
~common carp; fry; weight gain; cages; fishponds; effect —cow
of lysine - 179 — heat-treated rapeseed cakes; dairy cow diet; effect
- level of protein nutrition; lysine demand; deposition on milk composition 325
of proteins; limit; various hybrid combi pig 271 —milk fat; proteins; casein; solids; solids-non-fat;
—metabolic trial; pig; feed mixtures; different crude rape cakes; cold pressing; hot pressing; feed
protein content; N 113 mixtures; effect on milk compositi 161
Lysozyme activity —NaOH treated grains; effect on milk composition ...
— turkey; selection; natural resi imp 225 —ewe
— dry matter and fat content; effect of RUETtION .......c.covvnvennieenens 361
Maize —goat
- silage; technological factors of harvest; digestibility; ~ fat content; protein content; nongenetic factors;
dry matter; intake; effect of factors 19 _ effect 501
Mare —milk traits
~ foaling mare; — genetic parameters; animal model; subtropical
siFimol s fi‘;«: t L3 185 - :feather; cold rainy 193
at
Mastitis A ; :
Y . ol ’ . - cow milk; rape cakes; cold pressing; hot pressing;
= ;&Lﬁe:;l'  rain elers; :mmnl model; sublropica {53 feed mixtures; effect on ofm.f. 161
) '“ Y — goat milk; nongenetic factors; effEct ........couveviennreriisinenieniesiesnnne 501
Maternal effect
3 i s . Milk performance
—breeding value; variance components; birth weight; i~ A - ’ .
weight at 120 days; calf: Charolais cattle 397 cow; genchc parameters; fmmnl model; subtropical
; cold rainy 193
Meat —ewe; litter size; nutrition; effect 361
—beef — goat; White Short-Haired breed; nongenetic factors;
—bull; preslaughter resting time; meat temperature; meat effect 501
colour; pH; effect of resting time 511 —heat-treated rapeseed cakes; dairy cow diet; effect
— different proportion; diets; protein digestibility; fat on performance 325
bralrchicken " milesds
- feed additivum FIX-A-TOX; reducing the transfer —crude protein; amino acids; degradability in sacco; bull ................ 355
YCs into meat 463  Minerals
—digestibility; lucerne hay; nylon capsul 65
X1 CZECH J. ANIM. SCIL, 45, 2000



—muscle; kids; Alpine breed; Saanen breed ...........o.coiiiiciinns 533  -mink
Mink (Mustela vison) ~diets )
_ diets ~beef; proteins and fat digestibility 71
— content of some micro-cl 469 - contents of some micro-elements in diets .......ccooucereeciininenn 469
~ different proportion of beef; protein and fats P8 2 i .
digestibility 71 - dxﬁ‘er.enl protein contents; N uulls?tfon; N TEtention oovvvvvcvee 13
Mobile bag method - ;:‘lof;:: :tu:u(.m (CP‘LITYS?’ deposition of proteins;
3 A 2 5 AT ybrid 271
—ruminants; various feedstuffs; intestinal digestibility; —poultry
inviiro 487 — broiler chicken
Morphometry — feeding additivum FIX-A-TOX; reducing
— carcass; bulls crossbreds of beef breeds with Czech Pied the transfer *’Cs into meat 463
breed 37 ~hen )
Mortality - extruded rapeseed feed; feed ; weight
— Siberian sturgeon; growth; fishpond; CR 545 of eggs; laying performance 539
M - sheep
uscles
— chicken; growth; histochemical composition i S ol y
forrin: cffect 97 - mllk.ylleld, milk composition; effect of different
S R = 2 PR nutrition 361
—fattening; broiler ; p effect
of piccoli 13 Nylon capsule
-kid; Alpine; Saanen; macro and microminerals .........ccc.ovueuee 533 - digestibility; minerals; lucerne hay 65
- lamb; different genotype; skeletal muscles; diameter
of muscle fibres; analysis 257  Oestradiol
—blood plasma; hen; egg; egg shell quality ..........ccccviicuiiicciiiinnnas 313
Nerve growth factor beta —concentration; blood plasma; coypu; restricted food
— gene; polymorphism; detection; DGGE; linkage intake; blood coll ; effect on ation 217
pping; pig 189 Oestrus
Net energy —mare; temp ; air e; effect 385
—digestibility; alkali-treated barley 447  Oxygen
Net protein utilization (NPU) — oxygen consumption; day; night; Siberian sturgeon;
—spelt wheat; winter wheat; varieties; digestibility fed fish; staming fish 389
of crude protein; lab y rat 133
Passage
Neutral detergent flber (NDF) — plastic particle; application; interaction; recovery;
- degradability; cell walls; pasture herbage ..........ccovvuriniisnnennes 139 lactating cow 349
Nitrogen L . Pasture herbage
~Nbalance; level of protein nutrition; deposition — parameters of degradability; cell walls; organic matter;
of proteins; limit; various hybrid combinations; pig 271 lag phase 139
— nitrogen retention; d y; young cockerel 457
- nitrogen retention; nitrogen output in droppings; PDI ) o
probiotics; Saccharomyces cerevisiae ScAT; broiler —alkali-treated barley; digestibility; nitrogen
hicken; fattening 169 degradability; intestinal digestibility .... .. 447
Nongenetic factors Phospholipids . -
— milk yield and composition; White Short-Haired goat; —turkey production; feed mixtures; use of phospholipids .. 19
effect of factors 501  Phosphorus
Non-homogeneous temperature field —blood plasma; hen; egg; egg shell quality .. 313
—air-contioned stable; cow; effect of temp field 33 pHvalue
— evaporative cooling; cow; high temp € stress 75  —meat; bull; preslaughter resting time; effect .. 511
Nutrition Pig
—cattle —animal model 525
—bull —barrow 539
— cereals; mill feeds; crude protein; amino acids; —boar 539
degradability in sacco 355  —breeds 189,237,271,301, 525
— dairy cow - value 421
- heat-treated rapeseed cakes; milk comp —deposition of p 271
fatty acids —embryo fi 333
325  —fattening 421,451
— lucerne hay; minerals; digestibility; nylon 1 65  —fattening ability 421,451,539
—NaOH treated grains; intermediary metabolism; —genetic p 525
acid-base balance; milk composition; effect of grains 25  —granulosacells 249
—rape cakes; cold pressing; hot pressing; feed - growth 301,451
mixtures; milk composition; effect 161  -HSP70 249
—fish —hybrid combination 271,421,525
— African catfish — linkage analysis 189,237
~ different protein and fat ; growth; ch | - meat quality 421,539
composition of the body 277  —nerve growth factors beta 189
~rainbow trout - nitrogen utilization 113
—additions of oils; blood plasma; biochemical indices; —nutrition 113,271
liver ic index 127  -piglet 301,333
~different lipid and protein contents; blood —polymorphism 189,237
and condition indi 263  —reproductive performance 145
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— 80w 145,333 - level of protein nutrition; deposition of proteins; limit;
~TSHB 237 various hybrid combi ; pig 271
Piglet Proteolysis
— growth to weaning on 21st and 35th day; birth weight; ~ luceme silage; preservatives; degree of wilting;
effect 301 hanical treatment; effect 185
—transfer of porcine frozen embryos; litter $ize ........oooovvvrvernseeinennns 333 Proteolytic bacteria
Plane of nutrition —milk; bulk milk sample; correlation; relative index;
- pig fattening; fattening ability; carcass value; meat growth of bacteria; storage in primary production
quality; effect 421 conditions 373
Plastic particle Psychrotrophic microorganisms
— passage; i ion of particle; y; appli —milk; bulk milk sample; total count of microorganisms;
lactating cow 349 ge in primary p CONAItioNS ...vvvemrernnesninsesnsenrsnsnns 373
Polymerase chain reaction (PCR) Puerperium
—inoculation of foreign DNA; testes; cock .......ccccimniinernniininns 289  —mare; temp ; air ; effect 385
—receptor gene RYRI; horse 443
— TSHB gene fragment; DNA seq; s Pig 237 Rabbit
Polymorphism - broiler r.; genotype; performance; carcass value; meat
—biochemical p.; ferrin in; donkey; Croatia ..............eeet 49 quality 91
— NGFB gene; pig; detection 189  —heavy metals; cadmium; lead; chromium; tissue; effect
—RYRI gene; horse; PCR-SSCP 443 of soil contamination 319
— TSHB gene; pig; d PCR-RFLP 237 Racing performance
Poultry —English Thoroughbred
~blood plasma 313 —breeding value; estimation; animal model; general
—breeding 225 handicap; index of performance; CR ..........cccvunvmemersnsnnassenss 201
— broiler chick 13, 169, 429, 463 — factors influencing the performance; general
—chick 7,97,457 handicap; analysis of f: ;CR 209
- EOCk 289  Radi ium (*’Cs)
—deutectomy 457 _Cs-binders; broiler chicken meat; feed additivum
~digestibility of fat ﬁ; FIX-A-TOX; reducing the transfer of Cs into meat..........c.uuwises 463
: 2P 8 Rainbow trout [Oncorhynchus mykiss (Waldbaum)]
_ :agtfenin 13 21?3’ ?l;’ :g; - feeding experiment; additions of oils; biochemical
iy 8 e 1 3’ 169 indices; liver somatic index; condition indices .........cvuururruinnenins 127
y lgr S5 2 7 - pilot experiment; different lipid and protein contents;
~ b > 285, 313.493. 519 I logical indices; bioch | indices; condition
pian e ition TR 97 indices; hep ic index 263
—inoculation of DNA 289 Ram
— low-protein diet 429  —ram with rumen cannula; cobalt; cooper; rumen ciliate;
—meat quality 429 effect of microel 345
- ! 97  Rape cakes cold pressing
—nitrogen retention 457  —cowmilk; I s; effect on comp
— nutrition - . 463,493 of milk 161
e TS ; :3 Rape cakes hot pressing
: testes 289 - cow milk; content parameters; effect on composition
~ transfer of "’Cs into meat 463 i 323,161
~ turkey 225  Rapeseed meal
— turkey — cock 119 —turkey production; feed ; use of rapeseed meal 119
Preslaughter resting time Reproduction
— bull; slaughtering; meat; temp : colour; pH value; - hen; selection for body weight; correlated responses;
meat quality 511 reprod traits; 519
Probiotics ~mare; puerperium; oestrus; service period; temperature;
—Saccharomyces cerevisiae Sc47; broiler chicken; o :ol:v rep mdu’::; c:;e formance; snalysis of factors; a5
:‘:ttemng.; growth; nitrogen retention; nitrogen output 5 Sactors of envirotinent 145
e Retained placenta
Progesterone - faas . s i
— concentration; blood plasrns; coypy; restricted food - cow; fe.n.lhly, buserelin; hCG; effect of application
intake; blood coll effecton 217 lelln festilty 47
chards function
Protein efficiency ratio (PER) o = " . s nats
—spelt wheat; winter wheat; varieties; digestibility (;:tlle', m?at type; growth analysis; application
of crude protein; lab y rat 133 241
Rumen
Proteins PO 3 5 i
— cow milk; rape cakes; cold pressing; hot pressing; feed - chrada.blht'y in sacco; amino acids; cereals; mill feeds;
5 - effect on i 161 mcubau_qn mv rumen . 355
— diets with different protein content; blood - rufrfnen ciliate; ram with rumen cannula; cobalt; copper;
and condition indices; effect of diets; rainbow trout ....... iR 263 _ :Jmfl: undegraded protei 243
- feed mixtures; different protein content; growth; _ intestinal di m.br.’{.o S
chemical composition of the body; African catfish e 207 e Clgesthnity
—alkali-treated barley 447

- goat milk; protein content; nongenetic factors; effect ..

X1v

... 501

CZECH J. ANIM. SCI., 45, 2000



- prediction of intestinal digestibility; in vitro; in vivo;

various feedstuffs 487
Ruminants
- various feedstuffs; effective degradability; intestinal
digestibility; in vitro; in vivo 487
RYRI gene
—new point mutation in exon 17 of the gene RYRI;
equine g 443
Saccharomyces cerevisiae Sc47
~ probiotics; broiler chicken; fattening; growth;
itrog i gen output in dropping 169
Selection
— cattle; meat type; growth analysis; application
to selecti 241
- hen; selection for body weight; fatness; reproduction;
EODES 519
~turkey; lysozyme activity; natural resistance;
imp! 225
Service period
~mare; temp ; air moisture; effect 385
—sow; reproductive performance; analysis of factors;
factors of envi 145
Sheep
— breeds 1
~di of le fibres 257
—ewe 361
—growth 1
—hormonal tr 59
— lactati 59,
—lamb 1,59,257
~ micr 345
- milk 361
— nutrition 361
—ram 345
—rumen ciliate p: 345
Siberian sturgeon (Acipenser baerii Brandt)
— fed fish; starning fish; oxygen consumption; ammonia
output 389
— growth; fishpond; mortality; CR 545
Silage
— lucerne; preservatives; degree of wilting; mechanical
treatment; effect; proteolysis; biogenic amines 185
- maize; technological factors of harvest; digestibility;
dry matter; intake; effect of factors 19
Soil contamination
—increased soil contamination; heavy metals; rabbit;
tissue 319
Solids
—cow milk; rape cakes; cold pressing; hot pressing; feed
mixtures; effect on of solids 161
Solids-non-fat
—cow milk; rape cakes; cold pressing; hot pressing; feed
mixtures; effect on content of solids-non-fat ..........ccoeevvveersnines 161
Somatomorphologic structure
— forelimb; horse; influence on the length of basic gaits ................... 481
Sow
— embryo; cryopreservation; transfer; litter Size ... 333
- reproductive performance; analysis of factors; service
period; natality 145
Spelt wheat (Triticum spelta L.)
— varieties; nutritional value; assessment; chemical
and biological methods; lab v rat 133
Stress
— stress susceptability; RYRJ gene; horse .....cocvevrevecressnsnrearesesensenns 443
Subtropical weather
— cow; udder; mastitis; milk traits; milk performance;
genetic parameters; animal model 193
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Swordtail (Xiphophorus helleri)
—melatonin; light regime; circadian biorythm ....
Temperature
—reproductive parameters; mare; effect .........c..cumniunsinicinnninas 385
Testes
- cock; inoculation; liposome; DNA; PCR ... 289
Thyroid stimulating hormone beta subunit (7SHB)
— gene; DNA sequence; linkage analysis; Pig ........ccoccumuienirieisinenes 237
Thyroxine (T,)
- ion; blood pl ; coypu; restricted food
intake; blood collecti 217
Tissue
- rabbit; content of cadmium lead chromium; effect
of soil contamination 319
Transferrin
—biochemical polymorphism,; electrophoresis; donkey;
Croatia 49
—exog t.; chick les; growth; histochemical
composition; effect of transferris 97
Triiodothyronine (T,)
— concentration; blood plasma; coypu; restricted food
intake; blood collection 217
Turkey
— improvement; lysozyme activity; usability ...
Turkey - cock
— fattening; feed mi ; repl of soybean
meal; dressing p 2 119
Udder
~ cow; genetic parameters; animal model; subtropical
her; cold rainy h 193
Ultrasound
- synthetic u.; chick; hatching; sex; effect of W ..o 7
Variance components
— REML method,; birth weight; weight at 120 days; calf;
Charolais cattle; maternal effect 397
Weaning
— piglet; weaning on 21st and 35th day; growth
to weaning; effect of birth weight 301
Weight of animals
— calf; birth weight
- breeding value; variance components; Charolais
breed; maternal effect 397
— calving ease; influence of effects; Slovak Pied breed ................. 293
~ calf; weight at 120 days
- breeding value; variance components; Charolais
breed; maternal effect 397
- hen; high body weight

~ selection for body weight; fatness; reproduction
— lamb; birth weight; weaning weight

— Awassi breed; environmental asp 1
- piglet; birth weight; weaning weight

—weight increase to weaning; effect of birth weight ... 301
Winter wheat (Triticum aestivum L.)
- varieties; nutritional value; assessment; chemical

and biological methods; lab y rat 133

Zinc
—diets; content of Zn; mink 469
XV



REJSTRIK VECNY

Acidobazickd rovnovéha
— kréva; louhované zminy; vliv 1. z. 25
Acidodetergentni viiknina (ADV)
- degradovatelnost; bun&&né stény; pastevni porosty ...........ceuee 139
Albumin
— biochemicky polymorfismus; elektroforéza; osel;

Chorvatsko 49
Aminokyseliny
— degradovatelnost N-latek; zmé&ny spektra aminokyselin;

zminy; mlynské krmiva; inkubace v bachoru ........cccoeeveinnennees 355
— esencidlni aminokyseliny; nizkobilkovinné krmné smési;

vykrm; kufeci brojler; uZitkovost; kvalita masa ...
Amoniak
- vylutovani NH,; den; noc; jeseter sibifsky; ryby krmené;

ryby hladovéjici 389
Animal model

mastitida; vlastnosti
mléka mlééné uinkovos( krava; subtropické pocasi;

chladné vlhké po&asi 193
~ plemenné hodnota; odhad
— anglicky plnokrevnik; dostihové vykonnost; CR .....c.cceevrereres 201

— plemeno skotu charolais; tele; hmotnost pfi narozeni;
hmotnost ve 120 dnech v&ku; maternalni efekt.

Buserelin
— analog GnRH; kréva; plodnost; zadrZend placenta; vliv
aplikace na plodnost 337
Byk
— degrad Inost N-latek; aminoky

mlynské krmiva; inkubace v bachoru
— jakost masa; pfedporaZkovy odpoéinek; vliv
— kfiZenci masnych plemen s &eskym strakatym

plemenem; jate¢ny trup; morfometrie j. t.;

... 355

klasifikace EUROP 37
— kfiZenci ych pl s domécimi pl y; jate¢na

hodnota; skladba JateCného téla 81
— struktura jate¢ného trupu; rliznd plemena; kiiZenci;

klasifikace EUROP 367
- vyknn Juteénﬁ hodnota; Eeské strakaté plemeno;

in; kfiZenci 437

- vykrm vykrmnost; masné uZitkovost; slovenské

p kfiZenci 405
Cykllckf adenozin monofosfit (cAMP)

e; krevni pl nume, restrikce vyZivy;
odbér krve, vliv na } 217

Cyklicki' guanozin monofosfit (cGMP)

i : ; krevni pl nutrie; restrikce vyZivy;
- viceznakovy animal model; genetické parametry; odber krve; el aci 217
otcovska pl prasat; CR 525
Ceska republika (CR)
Bahnice : - . — anglicky pInokrevnik; dostihova vykonnost
- ve‘m.mst vrhu; mlé&na uzitkovost; sloZeni mléka; vliv — faktory ovliviiujici vykonnost; generalni handicap;
vyzivy 361 analjza faktord 209
Bachor -pl 4 hodnota; odhad; generélni handicap;
- bachorové cility; fistulovany beran; kobalt; méd’; vliv . vk i index 201
— degradovatel in sacco; kyseliny; zrniny; — jeseter sibifsky; riist; chovny rybnik; mortalita .........cccoocovueuneee 545
mlynské krmiva; inkubace v bachoru.......cc..ooovverrcnrecennneninnnn, 355  —otcovska plemena prasat; genetické parametry;
~ N-latky nedegradované v bachoru viceznakovy animal model 525
— intestinaln{ stravitelnost - povodi feky Osoblahy; rybi spoledenstva; povodeti
~ louhovany jeémen 1997; vliv 229
— predikce intestindlni stravitelnosti; in vitro; in vivo;
riznd krmiva 447  Degradovatelnost
Bazénovy vzorek - d. N-litek; louhovany je& 447
— mléko; psychrotrofni mikroorganismy; celkovy podet; — d. in sacco; N-latky; zriny; mlynska krmiva; inkubace
proteolytické bakterie; lipolytické bakterie; korelace; ¥ bachom : 293
pomémy index; prvovyrobni uskladnéni 373 —efektivni d. N-ldtek; rliznd krmiva .. 533
Beran -p ry d.; bun&&né stény; organické hmota; lag faze;
—ﬁsm\ovan?b kobalt; m&d'; bachorové ciliaty; vliv pAstevDl parosty -
i s 345  Délka kroku
Bilkovinovy produkéni index (PER) - l::h; :)lil‘(edlll((I kon¢&etina; somatomorfologické stavba; vliv
f i A ; u kroku 481
~ pienice 3palda; ozimé p3enice; odriidy; stravitelnost
N-latek; lab ni potkan 133 Deutektomie
- mladé kufata; stravitel tuku; dusiku 457
Bilkoviny
— diety s riznym obsahem bilkovin; krevni a kondiéni Diflubenzuron - riistovy reguldtor hmyzu
ukazatele; vliv diet; pstruh duhovy i ...263  —moucha domaci; ochrana stajové prostfedi; G¢innost ................ 475
- kozi mléko; obsah bilkovin; negenetické faktory; vliv .. 501  Dostihové vykonnost
- kravské mléko; fepkové vylisky za studena; fepkové - anglicky plnokrevnik
pokrutiny; produkéni krmné smési; vliv na obsah b. ... 161 — faktory piisobici na vy generdlni handicap
— krmné smési; rozdilny obsah bilkovin; riist; chemické analyza faktorl; CR 209
sloZeni téla; &ek africky 277 -p 4 hodnota; odhad; animal model; generalni
- uroveii bilkovinné vyZivy; uklddéni bilkovin; limit; rizné handicap; vyk i index; CR 201
hybridni kombi prase 271 Dribes
Biogenni aminy - deutektomie 457
- vojtéskova sildZ; konzervaéni pfipravky; stupefi ~ histochemické sloZeni 97
zavadnuti; mechanick4 Uprava; vliv 185 - inokulace DNA 289
Biologicks hodnota bilkovin (BHB) - jatelnd vytéznost 119
~ plenice Spalda; ozim4 pienice; odridy; stravitel — kohout 289
N-litek; laboratorni potkan 133 ~krevaipl 313
—krocan 119
Buiiky granulézy
~ kultivace; HSP70; i hemické detekce; prase 29 i e
J 4 Y P - kufe 7,97, 457
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— kufeci brojler 13, 169,429,463  Generdlni handicap (GH)
— kvalita masa 429 - anglicky plnokrevnik; dostihovéa vykonnost
— lihnut{ q — faktory pisobici na vykonnost; analyza faktor; CR ...
— nizkobilkovinna krmn4 smés 429 — IDP; plemenné hodnota; odhad; animal model; CR ...
— pfijem radiocesia do masa 463 Genetické parametry
— reprodukeéni vl 1 319 & prasata; otcovska plemena; viceznakovy animal model;
- dusiku 457 Zistokrevni jedinci; kfiZzenci; CR 525
~ riist 13,169 _ vemeno; mastitida; viastnosti mléka; mlé&na uzitkovost;
- selek 519 animal model; subtropické po&asi; chladné vihké potasf.......... 193
— slepi 285,313, 493,519 Gisotsp
: :3:;;&]“05‘ s 4;; — vykrm prasat; vykrmnost; jate¢na hodnota; kvalita
— ¥lechténi 225 masa; vliv 421
—varlata 289  Gen RYRI
- vejce 285,313,493 - novéi bodova mutace v exonu 17 genu RYRI; genetika
- vykrm 13, 119, 169, 429 koni 443
—vyZiva 463, 493
Dusik Hematologické ukazatele
— bilance N; firoveii bilkovinné vyZivy; ukladéni bilkovin; ~ pstruh duhovy; poloprovozni pokus; riizny obsah lipidd

limit; riizné hybridni kombinace; prase 271 a bilkovin 263
- retence N; deutektomie; mladé kufata 457  Hey ticky index (LSI)
—retence N; vyludovéani N exkrementy; probiotika; — pstruh duhovy

Saccharomyces cerevisiae Sc47; kufeci brojler; vykrm ... - krmny pokus; pfidavek oleji 127
Dusikaté litky — poloprovozni pokus; riizny obsah lipidd a bilkovin ..........cc.... 263
— bilanéni pokus; prase; riizny obsah N-latek ve smésich; Histochemick4 sloZenf

utilizace N; retence N; N-latky uloZené v téle 113 - svaly kufat; exogenni transfering VIV .....ccccummeuniesisneisonnens 97
- Qegradovatelnost in sacco; zriny; mlynskd krmiva; Hmotnost zviFat

inkubace v bachoru : 355 _ hmotnost pfi narozeni; hmotnost pfi odstavu
- degradovatelnost N-latek; louhovany jemen 447 —jehng

— efektivni degradovatelnost N-latek; riizna krmiva ..
— stravitelnost
- bilkovinové frakce; p3enice palda; ozimé pSenice;

odridy; 1 ni potkan 133
— krmné davky s riznym podilem hovéziho masa; norek............. 71
Elektroforéza
— denaturaéni gradientova gelova e. (DGGE); NGFB;
detekce; prase 189
- polymorfismus; transferin; albumin; osel; Chorvatsko .......cc.cou... 49
EODES
— slepice; sniZena produkce vajec; selekce na télesnou
h 5 vliv 487
Estradiol
- ace; krevni pl nutrie; restrikce vyZivy;
odbér krve; vliv na k aci 217
— krevni plazma; slepice; vejce; kvalita skofapky .. - 313
Estrus
— klisna; teplota; vlhkost vzduchu; vliv 385
EUROP klasifikace
- byci kfiZzenci masnych plemen s éeskYm stralmym
plemenem; jateény trup; h iz 37

- byk; jalovice; rlizn4 pl

Evapora&ni ochlazovéni
— kréva; nehomogenni teplotni pole; teplota téla;

kiiZenci 367

termograficka kamera; ventilace vzd 75
Exkrementy
~ vylu€ovéni N; probiotika; Sacch. yces ¢

Sc47; kufeci brojler; vykrm 169
Extrudované fepkové krmivo
- slepice; parametry sna3ky; kvalita vajec; vliv krmiva................. 493
Fosfolipidy
— vykrm krocanti; krmné smési; vyuzZiti fosfolipidi .........cccevuennne 119
Fosfor
— krevni plazma; slepice; vejce; kvalita SkoFApKY .........ccoevvcurnnnne 313
Francie
— anglicky plnokrevnik; rychlost; klasické dostihy; stav

drahy; korelaéni a regresni analyza 309
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— plemeno awassi; vliv faktoril prostfedi .
- sele
- vyvin do odstavu; vliv porodni h i 301
~ tele; hmotnost pfi narozeni
- plemenné hodnota; komponenty rozptylu; plemeno
charolais; maternélni efekt 397
— prib&h porodu; vliv efektl; slovenské strakaté

293

— hmotnost ve véku 120 dnf
—tele
- pl 4 hodnota; komp y rozptylu; pl
charolais; maternalni efekt 397
— vysoka hmotnost
- slepice
—selekcena h bezita; re duk 519

Hormonélni indukce
- laktace; jehné 59

Hormon uvoliiujici gonadotropin (GnRH)
- buserelin; analog GnRH; kréva; plodnost; zadrZena
pl 337

Chladné vihké podasi
— krdva; vemeno; mastitida; vlastnosti mléka; mlé&nd
uZitkovost; genetické parametry; animal model ...
Chody kon&
— predni gické stavba; vliv
na délku zikladnich chodd 481
Cholesterol
- krevni plazma; slepice; vejce; kvalita SkoFapKy .........cccovvvennne 313
Chorvatsko
- osel; blochemxcky polymorfismus; transferin; albumin;
genové & i 49
Chovné rybniky
— jeseter sibitsky; rist; mortalita; CR
— kapr obecny; plidek; hmotnostni pfiristek; vliv lyzinu ...
Chrom

. 193

Xati £l

- krmné dévky; obsah Cr; norek 469

— pikolinat chromity; vykrm; kufeci brojler; rilst; svalstvo;
tuk; vliv pikolina 13
XvIil



— zvy3en4 zatéZ pidy; t&zké kovy; krélik; tkafi .......cccocovencrrcrnnns 319
Ichtyofauna
— povodi feky Osoblahy; povoden &ervenec 1997; vliv;

CR 229
Imunocytochemie
— detekce HSP70; buiiky granuldzy; kultivace; prase ............coo... 249
Inokulace
- cizorodd DNA,; varlata; kohout; PCR ............ ssmsnatasams RS TS RAERS 289
Intermedidrn{ metabolismus
— kréva, louhované zminy; vliv 1. z. 25
In vitro
- pfeZvykavei; riznd krmxva efektivni degradovatelnost;

stfevni stravi gradovanych N-latek; mobilni

satkova d 487
In vivo
- pfezvykavci; rliznd kmnva efektivni degradovatelnost;

stfevni stravitel gradovanych N-latek; potkan.............. 487

Inzulinovy riistovy faktor typ I (IGF-I)
— koncentrace; krevni plazma; nutnc. restrikce vyZivy;

odbér krve; vliv na ke 217
Jakost masa
- krélik

- rizné genotypy; vliv na kvalitu masa.........ccocovcenciiercnaniins 91

- kufeci brojler
- nlz.kobllkovmné krmné smés; esencidlni

Jehn&
- laktace; hormonélni induk 59
— riist; hmotnost pfi narozeni; hmotnost pfi odstavu;
1 awassi 1

- rﬁ-é genotypy; kosterni svaly; primér svalovych

vldken; analyza 257
Jeseter sibifsky (Acip baeri Brandt)
— rlst; rybnik; mortalita; CR 545
- ryby krmené; ryby hladovéjici; spotfeba kysliku;

vylu€ovani iak 389
Kadmium
- krmné dévky; obsah Cd; norek 469
— zvy3ena zat&Z pldy; t82ké kovy; kralik; tkafl ......o.ovvcvviiinrienns 319
Kandf pach
~ kanec; vepf; vykrmovy test; jakost Masa ......ccvvrmemmsissnssensennes 539
Kanec
— vykrmovy test; kanéi pach; pfirlistek hmotnosti;

jakost masa 539
Kapr obecny (Cyprinus carpio)
— dialelni kfiZeni; jate&na hod 53
— plidek; lyzin; hmotnostni pFiristek; klece; chovné

rybniky; vliv lyzinu 179
Kazein
- kravské mléko; fepkové vylisky za stud fepkové

pokrutiny; produk&ni krmné smési; vliv na obsah k. ................. 161

kyseliny; vliv 429  Klasické dostihy
- prase — anglicky plnokrevnik; rychlost; stav dréhy; korelagni
— genotyp; uroveii vyZivy; vliv 421 a regresni analyza; Francie 309
- kanec; vepf; nutri¢ni jakost; senzoricka jakost ... 539 Kiece
Jalovice — kapr obecny; pliidek; hmotnostni pfirlstek; vliv lyzinu...
— struktura jate¢ného trupu; rlizna plemena; kfiZenci; Klisna
Klasifikace EUROP 367 _ohtebens k; reprodukéni parametry; teplota; vihkost
Jatend hodnota vzduchu; vliv 385
- koza o o Kobalt
~ ka3mirska k.; kozlici a kozi¢ky; polointenzivni vykrm ........... 413 _ fistulovany beran; bachorové cilidty; vliv
-kedlik mikroel u 345
- brojlerovy krélik; rizné genotypy 91 _krmné dévky; obsah Co; norek 469
mpre Kohout
~ genotyp; irovei vyZivy; vli 421 _ )
_ryi;no TR DR NS N — varlata; inokulace; liposom; DNA; PCR .........ccccocciumnimnniucnnnens 289
— kapr obecny Komponenty rozptylu
— dialelni kiiZeni; vliv kfiZeni 53  —metoda REML; h pti {; hmotnost
— skot ve 120 dnech; tele; plemeno skotu charolals,
- byk maternélni efekt 397
- deské strakaté pl ; pl li ; kiiZzenci 437  Koza
- kfiZenci domacich plemen s masnymi plemeny ..., W — bilé kratkosrsté pl produkce a slozeni mléka;
- sl ka pl kfiZenci 405 genetické faktory; vliv 501
Jatedn4 vytéZnost — kadmirska k.; kozlici; kozi¢ky; rist; jatednd hodnota;
- vykrm byki poloi ivni vykrm 413
— Ceské strakaté pl 1 li kiZenci 437  Krélik
- slovenské plcmcna a kﬁiencn 405 _brojlerovy k.; genotyp; uZitkovost; jateéné hodnota;
- vykrm kriit; krmné smési; fepkovy extrahovany 3rot; kvalita masa 91
fosfolipidy 119 _ t&zké kovy; Cd; Pb; Cr; tkadl; vIiv zatéZe pidy .........oceeveereeeceees 319
Jateény trup Kréva
- skot — bazénové vzorky mléka; psyct fni mik
-byk proteolytické bakterie; lipolytické baktene, korelm:e
— kfiZenci domicich plemen s masnymi plemeny; — intermediérnf metaboli idobazick4 rovnovaha;
kvalita jateZného trupu - 81 sloZeni mléka; louhované zminy; VIiv L. Z. ...ccoeecvvvevecennncisiiseinnns 25
— kfiZenci masnych plemen s Seskym strakatym — klimatizovana staj; teplota rychlost vzduchu;
plemenem; morfometrie jate¢ného trupu; hodnoceni infradervené sniméani i teplotni pole;
zmasilosti; klasifikace EUROP 37 vliv teplotntho pole . ) 33
_ - rdzné plemena; kfiZenci; klasifikace EUROP .........c....... 367 _ laktujici dojnice; pasa¥; plastikové &dstice; NAVTatnost .............. 349
~ jalovice - mléko; sloZeni; rizn& upravené fepkové vylisky; vliv
- rlizna plemena; kfiZenci; klasifikace EUROP.. 367 na slo¥eni mléka 161, 325

Jetmen

~ louh ¥ j.; stravitel indlni stravitelnost;
degmdovatelnostN latek; PDl NEL; bllnnéni pokus ................ 447
- riizn& upraveny nebo expand Y j.; strav
prase; vykrm; riist 451

XVl

- plodnost; zadrZena pl ta; b lin; lidsky

chorionovy gonadotropin; vliv na plod 337
— priibéh porodu; porodni hmotnost telat; vliv efekti;

slovenské strakaté pl 293
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— teplotni stres; evapora¢ni ochlazovéni; termograficka

komora; nehomogenni teplotni pole 75
- vemeno; mastitida; vlastnosti mléka; mlé&nd

uzitkovost; genetické parametry; animal model;

subtropické podasf; chladné vlhké pogasi ........cusueesurisssssenssnnes 193
Krev
- krevni plazma
- biochemické ukazatele
~ krmny pokus; pfidavky olejii; pstruh duhovy ......ccocuvciecnnas 127
— poloprovozni pokus; rizny obsah lipidi a bilkovin;
pstruh duhovy 263

- estradiol; cholesterol; Ca; P; vejce; kvalita skofdpky;

D 313
— odbér krve; nutrie; riistové latky; vliv na koncentraci .. 217
Krmné smési
- nizkobilkovinné k. s.; esencidlni aminokyseliny;
vykrm; kufeci brojler; uZitkovost; kvalita masa; v1Iiv .......cc....... 429
- produkénf k. s. pro dojnice; kravské mléko; obsahové
ukazatele; vliv na sloZzeni mléka 161

- riizny obsah N-latek; bilanéni pokus; prase; utilizace N
— vykrm kriit; fepkovy extrahovany rot; fosfolipidy;

néhrada sdjového extrahovaného Srotu .........ccoceeeeercucereisiccnnenes 119
Krmny dopln&k FIX-A-TOX
— kufeci brojler; radiocesium; sniZeni transferu '’Cs
do masa; vliv 463
Krocan
— vykrm; krmné smési; nahrada s6jového extrahovaného
$rotu; jate€na vytéZnost 119
Kriita
— $lecht&ni; lysozymova aktivita; vyuZitel 225
K¥iZeni
- kapr obecny
~ dialelni kfiZeni; jate¢na hod) 53
- skot
- byci; ¢eské strakaté pl X masné pl
jate¢ny trup; morfometrie 37
- byci; doméci plemena x masna plemena; jate¢na
hodnota; jategny trup; kvalita 81
- uzitkové kiZeni; byci; éeské strakaté plemeno
x i in; jate¢nd hodnota 437
— zu$lechténé pinzgauské pl X pi ; byk;
vykrm; masné uZitkovost 405
Kukufice
- silaZ; technologické faktory sklizng; stravitelnost;
susina; pfijem; vliv faktori 19
Kih
~ anglicky plnokrevnik; dostihova vykonnost
- dostihové vykonnost
— faktory piisobici na vyk st; generélni handicap
analyza faktorl; CR 209
— klasické dostihy; rychlost; stav dréhy; Francie ...........cc.cc.... 309
— odhad plemenné hodnoty; animal model; generélni
handicap; vykonnostni index; CR. .............eeemmmmmmsrerrernssneeeeees 201
- chody koné; délka kroku; somatomorfologické stavba
pfedni konéetiny; vliv 481
— RYRI gen; PCR; nachylnost ke Stresu ......cumcniimiisnsscessinns 443
Kufe

— exogennf transferin; svaly kufat; riist; histochemické
sloZeni; vliv transferinu
- lihnuti; pohlavi; ultrazvuk; vliv ultrazvuku ...
- mladi kohoutci; deutektomie; stravitelnost tuku; retence
dusiku 457

Kufeci brojler
~ krmny doplnék FIX-A-TOX; radiocesium; sniZeni
transferu '’ Cs do masa 463
- nizkobilkovinna krmnd smés; esencidlni aminokyseliny;
uzitkovost; kvalita masa; niklady na krmiva; vykrm .........c..... 429
— Saccharomyces cerevisiae Sc47; probiotikum; vykrm;
uzitkovost; vyluZovéani N 169
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Kiizle
- alpské plemeno; sdnské plemeno; svalovina; mineralni
makro- a mikroel y 533
~ kozitka; kozlik; ka¥mirské plemeno; riist; jate¢nd .
hodnota; poloi ivni vykrm 413

Kyslik
- spotfeba kysliku; den; noc; jeseter sibifsky; ryby krmené;
ryby hladovéjici 389

Laboratorn{ potkan

- pSenice $palda; ozimé p3enice; odriidy; vyZivnad hodnota;
stanoveni; chemické a biologické metody 133

Laktace

— hormondlni indukee 1.; jehn& 59

Lidsky chorionovy gonadotropin (hCG)

— kréva; plodnost; zadrZend placenta; vliv aplikace na plodnost ........

337
Lihnuti
- kufe; pohlavni diferenciace; ultrazvuk; vIiv U, ..o 7
Linedrn{ fize inflexe
— skot; masny uZitkovy typ; analyza riistu; uplatnéni
pfi selekei 241
Lipidy

- diety s riznym obsahem lipid{i; krevni a kondi¢ni
ukazatele; vliv diet; pstruh duhovy ..

Lipolytické bakterie
— mléko; bazénovy vzorek; k ; pomémy index;

dynamika ristu; prvovyrobni uskladnéni 373
Lysozymova aktivita
- krita; slepice; pfirozené odol
Lyzin
— bilanéni pokus; prase; krmné smési; rizny obsah

N-ldtek; retence N 113
~ kapr obecny; pliidek; hmotnostni pfiristek; klece;

chovné rybniky; vliv lyzinu 179
- Grove bilkovinné vyZivy; potfeba lyzinu; ukladani

bilkovin; limit; rizné hybridni kombi ; prase 271

.. 263

; zvySeni 225

Masnd uZitkovost
— prase
- genotyp; urovei vyZzivy; vliv 421
— skot
-byk
— &eské strakaté pl li kiiZenci; jate¢na
vytéZnost 437
— hmotnost masa, tuku a kosti; vyt&€Znost; slovenské
pl kfizenci
- masné plemena; kiiZenci; skladba jate¢ného trupu...
— struktura jategného trupu; klasifikace EUROP
~ jalovice

- struktura jate&ného trupu; klasifikace EURP ...........cccccuuene 367
Maso
- hovézi
- byk; predpordzkovy odpotinek; teplota masa; barva
masa; pH; vliv odpoginku 511
- riizny podil; krmné davky; norek; stravitelnost
N-latek; stravitelnost tuki 71
~ kraligi
- rlizné genotypy; vliv na kvalitu masa................ NessssvisssnavieRsTISINRS 91
- kufeci brojler
- krmny dopin&k FIX-A-TOX; sniZeni transferu "*’Cs
do masa 463
- vepfové
- kanec; vepf; hodnoceni masa; vykrmovy test ... w939
Mastitida
— kréva; genetické parametry; animal model; subtropické
podasi; chladné vihké pocasi 193
XIX



Mastné kyseliny Moucha doméci (Musca d tica)
— tepeln& upravené fepkové vylisky; krmné dévka dojnic; - ochrana; diflut ; ristovy regultor hmyzu;
vliv na sloZeni mastnych kyselin 325 stajové prostfedi; Ui 475
Maternilni efekt
- 4 hod komp y rozptylu; h t Negenetické faktory
ph narozeni; hmotnost ve 120 dnech; tele; plemeno - produkce a sloZeni mléka; bild kratkosrsté koza; vliv
skotu charolais 397 faktorl 501
Metovka (Xiphophorus helleri) Nehomogenn( teplotn[ pole
- melatonin; svételny reZim; cirkadidnni biorytmus 153 -e vani; krdva; teplotni stres 75
MEd - khmauzované stéj; krava; vliv teplotniho pole 33
- fistulovany beran; bachorové cility; vliv mikroelementu.......... 345  Nervovy riistovy faktor Beta
- krmné davky; obsah Cu; norek 469 - gen; polymorfismus; detekce DGGE; vazbové mapovini;
Melatonin PER3E, 189
- me&ovka; svételny reZim,; cirkadidnni biorytmus ... Netto energie (NEL)
- obsah m.; svételné podminky; Zivorodka duhova . - stravitelnost; louhovany je¢ 447
Metoda ICP-MS Netto vyuZitelnost bflkovin (NPU)
~ obsah Cd, Pb, Cr; stanoveni; tkdng; krélik 319 - p3enice $palda; ozima p3enice; odriidy; stravitelnost
Mikroelementy N latek; laboratorni potkan 133
- mineralni mikroelementy; svalovina; kiizlata; alpské Neutralné detergentni vldknina (NDV)
1 sanské pl 533 - degradovatelnost; bun&né stény; pastevni porosty..
- obsah Fe, Zn, Cu, Mn Pb, Cd, Cr; krmné dévky; norek ............ 469 Norek (Mustela vison)
Minerdlni litky - krmné davky
~ stravitelnost; vojt&kové seno; nylonové kapsle.............cccccvncnins 65 — obsah né&kterych mikr til 469
- svalovina; kiizlata; alpské pl sénské pl 533 - riizny podil hovéziho masa; stravitelnost N-latek
MléEn4 uZitkovost a tuku n
— bahnice; velikost vrhu; vyilva, VEHVcisinisgouniosommicanmissins 361  Nutrie (Myocastor coypus)
- koza; bilé kratk é pl ; neg ké faktory; - restrikce vyZivy; odbér krve; krevni plazma; hormony;
vliv 501 riistové faktory 217
- kra'vn; g'e::ellické paraan‘etfy;‘ animal model; Nylonové kapsle
pickeé polasi; VINKE POLASI v 193 _ Stravitelnost; mineralni litky; VOjtE8KOVE SEN0 ...ovevrvescrscersinns 65
— teplotné upravené fepkové vylisky; krmné davka
dojnic; vliv na uzitkovost 325 QOdstay
MIé&ny tuk - sele; odstav v 21 a 35 dnech; rist do odstavu; vliv
- kozi mléko; negenetické faktory; VIV ......ouummcismmmmssmmsnssnne 501 porodni h 301
~ kravské mléko; fepkové vylisky za studena; fepkové Olovo
pokrutiny; produk&ni krmné smési; vliv na obsah m. t. — krmné dévky; obsah Pb; norek 469
Miéko — zvy3end z4téZ plidy; t&€2ké kovy; kralik; tkall .......cooovviciccciinn 319
~ identifikace psychrotrofnich mikroorganismi Osel
~ bazénové vzorky; prvovyrobni uskladnéni; ~ biochemicky polymorfismus; transferin; albumin;
proteolytické bakterie; lipolytické bakterie; elektroforéza; Chorvatsko 49
dynamika riistu; korelace; pom&my index ....oicccerinniniesnns 373 o
- slozeni mléka ¥E
bahni - bahnice 361
i o ~ bachorové cili 345
— obsah sufiny a tuku; VIiv VYZIVY ..o 361 Acto) ty
- koza = e 345
— obsah tuku; obsah bilkovin; negenetické faktory; =0 39
vliv so1  ~iehné L8, 25t
_krdva - la!(‘tace 59
— sloZeni mléka - m;'e‘;( 345
— louhované zrniny; vliv na sloZeni m. g5 ~TIexo 36:
~ mlé&ny tuk; bilkoviny; kazein; susina; tukuprostd T
susina; fepkové vylisky za studena; fepkové - :ﬁrﬁmér svalovych vlidken 257
pokrutiny; produk&ni krmné smési; vliv & .s;i :
naalofentm, 161 <~ VyEva 361
— tepelné& upravené fepkové vylisky; krmn4 ddvka Ozim4 p¥ (Triticum aestivum L.)
dojnic; vliv na sloZeni m, 325  —odridy; vyZivna hodnota; stanoveni; chemické
- vlastnosti mléka a biologické dy; lab ni potkan 133
- genetické parametry; animal model; subtropické potasi;
chladné vlhké potasf 193  Pasit
- plastikové &astice; aplikace; interakce; navratnost;
Miynské krmiva laktuiici doini 349
- N-latky; aminokyseliny; degradovatelnost in sacco; byk .......... 355 J p
Mobilnf sd¢kovd metoda f;:!;‘,’:e:;?ny d Inosti; bun&&né stény; o ka
- ptezvykavci; rizna krmiva; stfevni stravitelnost; in vitro .......... 487 hmota; lag féze > 139
Morfometrie PDI
'J;zi';y ,m"p;, bjci kfizenci masnych plemen s ¢eskym 37 Iouhovany je¢men; stravnclnost degradovatelnost
R “'ym, N-létek; intestinalni stravi 447
ortalita
s g X 3 pH hodnota
jeseter sibifsky; rist; rybnik; CR 545 _ maso; byk; pfedporazkovy odpo&inek; VIV ......c.coverrinreesvensenines 511
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Plastikové Edstice
— pasdZ; i kce Eastic; né' ; aplikace; laktujici

349

Plemena
~ koza
— alpskeé
- kiizlata; svalovina; minimélni makro-

- bilé kratkosrsté

— produkce a sloZeni mléka; negenetické faktory; vliv
— ka$mirské

- kozlici a kozigky; riist; jatetna hodnota;

polointenzivni vykrm
— sénské
— kiizlata; svalovina; mineralni makro-

533

a Y
— anglicky plnokrevnik
-pl 4 hodnota; dostihové vyk t

P

L3l hissidls CR

- r;chlost; klasické aostihy; stav drahy; korelaéni
a regresni analyza; Francie

201, 209

309

—ovece
— awassi
— rilst; faktory prostfedi; vliv

- prase
- bilé masné (SR)
~ porodni hmotnost; riist do odstavu v 21. a v 35. dni;
korela¢ni a regresni analyza; vliv porodni

— bilé uslechtilé - otcovska linie; landrase; pietrain;
&eské vyrazné masné; duroc; hybridni kombinace;
bilkovinna vyZiva; uklddani bilkovin ........ccceverruereee
— otcovska plemena
— genetické parametry; viceznakovy animal model;

tistokrevni jedinci; kfiZenci; CR .....oooeerurvrereeresnns

- rizna plemena
- nervovy riistovy faktor beta; polymorfismus;
detekce; vazbové analyza

— TSHB; polymorfismus; DNA sekvence; vazbova

analyza
— skot
— eské strakaté

— byk; vykrm; jate¢na hodnota; jate&na vytéZnost .......

— limousin
- byk; vykrm; jate¢nd hodnota; jate¢na vytézn

~ masna plemena
— byeci kfiZenci m. p. x Eeské strakaté; jate¢ny trup;
morfometrie j. t.

~ byci kfiZzenci m. p. x domaci plemena; jate¢na

hodnota; uZitkovy typ; ZAVisIOst ......ccceceeerreeeceerrnnns

. P A hod komp v
rozptylu; maternélni efekt

— piemontese; kfiZeni se slovenskym pinzgauskym
plemenem; byk; masna uZitkovost; srovnani
s dalSimi pl

— slovenské hn&dé (braunvich)
- byk; masna uZitkovost; srovnéni s dal$imi plemeny
a kiZenci

405

- slovenské pinzgauské
- byk; masna uZitkovost; srovnani s dal§imi plemeny
a kfizenci

405

- slovenské simenské
— pribéh porodii; hmotnost narozenych telat; vliv
efekti

293

— slovenské strakaté
- byk; masna uZitkovost; srovnani s dal$imi plemeny
a kfiZenci

Plemenné hodnota
— animal model; pl skotu charolais; tele; h
pfi narozeni; hmotnost ve 120 dnech; maternalni efekt.
- odhad p. h.; animal model; ki#; anglicky plnokrevnik;
dostihové vy {0

CZECH J. ANIM,, SCIL,, 45, 2000

Plodnost
- kréva; zadrZend placenta; buserelin; hCG; vliv aplikace

nap 337
Plidek
— kapr obecny; lyzin; vykrm; hmotnostni pfirlstek; klece;

chovné rybniky 179

Polymerizov4 Fetézova reakce (PCR)

— fragment genu TSHB; DNA sekvence; prase ...
- inokulace cizorodé DNA; varlata; kohout
— RYRI gen; kit

Polymorfismus
— biochemicky p.; transferin; albumin; osel; Chorvatsko................ 49
— NGFB gen,; prase; detekce 189
— RYRI gen; kiifi; PCR-SSCP 443
— TSHB gen, prase; detekce; PCR-RFLP .......ccccccconmvmiiinansininisnns 237
Porod
— kréva; priib&h porodu; porodni hmotnost telete; vliv
efekti; slovenské strakaté pl 293
Povodeii
— povodi feky Osoblahy; rybi spolegenstva; druhové
sloZeni; rybafské hospodateni; vliv povodné &ervenec
1997; CR 229
Povrchovi teplota téla
— kréva; evapora¢ni ochlazovéni; termografickd kamera;
ventilace vzduch 75
Prase
—animal model 525
— buitky granulézy 249
- genetické parametry 525
~ HSP70; detek 249
~ hybridni kombi 271, 421, 525
- jakost masa 421, 539
— jateéna hod: 421
— kanec 539
- nervovy riistovy faktor beta 189
-pl 189, 237, 271, 525
- polymorfismus 189, 237
— prasnice 145,333
— pfenos embryi 333
— reprodukéni uZitkovost 145
— rist 301, 451
- sele 301, 333
- TSHB 237
~ ukladadni bilkovin 271
~ utilizace dusiku 113
— vazbova analyza 189, 237
- vept 539
— vikrm 421, 451
- vykrmnost 421, 451, 539
— vyZiva 113,271
Prasnice
- embryo; zmrazovéni; pfenos; pofet narozenych selat ................ 333
— reprodukéni uZitkovost; analyza vlivi; servis perioda;
li 145
Probiotika
— Saccharomyces cerevisiae Sc47; kufeci brojler; vykrm;
riist retence N; vylu€ovani N exkrementy ........cccccovveccrrucinenne 169
Produkni G¥innost krmiv
— vykrm prasat; krmné smési; vykrmnost; jate¢na
hodnota; vliv genotypu 421
Progesteron
-k ace; krevni pl nutrie; restrikce vyZivy;
odbér krve; vliv na k i 217
Proteolytické bakterie
- mléko; bazénovy vzorek; korelace; pomémy index;
dynamika riistu; prvovyrobni uskladnéni 373
Proteolyza
- vojtédkova silaZ; konzervalni pfipravky; stupeii
zavadnuti; mechanické 4prava; VIiv ... 185
XXI



Piedni konéetina Rybf spoletenstva
- kiifi; somatomorfologicka stavba; vliv na délku — druhové“sloZeni; povodi feky Osoblahy; povodei
zékladnich chodd 481 &ervenec 1997; vliv; CR 229
PredporaZkovy odpotinek Ryby
- byk; pordZka; maso; teplota; barva; pH hodnota; jakost — biochemické uk 1 263
masa 511 —hep icky index 127, 263
P¥enos embryf ~ chemické slozZeni téla 21
— prasnice; zmrazovani embryi; nechirurgicky p. e.; poget = Fhovné rybniky 179, 545
ch selat 333  —ichtyofauna 229
g - jategnd hod 53
Pieivykavci G e
- riizna krmiva; efektivni degradovatelnost; intestinalni 3 _:(c:::e;bsel:;;sky 323: f;g
stravitelnost; in vitro; in vivo 487 Llece 179
Pstruh duhovy |Oncorhynchus mykiss (Waldbaum)] — k#iZeni 53
- krmny pokus, pridavky oleji; bxochemlcké ukazatele; — medovka 153
ticky index; kondi¢ni uk: 127 —melatoni 105, 153
- polopmvozni pokus; rlizny obsah lipidii a bllkovm, - povodeii 229
hematologické uk le; bi ické uk - pstruh duhovy 127, 263
kondini uk le; hep ky index 263  -rist 545
Psychrotrofni mikroorganismy — rybi spolegenstva 229
— mléko; bazénovy vzorek; celkovy podet — spotfeba kysliku 389
mikroorganismil; prvovyrobni uskladnani ...........ccooereeereveveneene 7 = cek africky 277
Plenice Spalda (Triticum spelta L.) 5 “‘f;;"y 12l 105,153
= odrﬁcly, vytwné hod hemické - vy 149
T g dy: lab " potknn 133~ vyhft‘.ovéni Epavku 389
o ~ vyZiva 127, 263, 277
Puerperium ~ Zivorodka duhové 105

TR

— klisna; teplota; vlhkost v vliv 385

Radiocesium (*’Cs)

Repkové vylisky tepeln® upravené
- kravské mléko; obsahové ukazatele; vliv na sloZeni

- :’bsolrb::; ;x;;iioc;;(i)a};( m:;o k\f!ecicl}bmj(l:er:; krmny mléka 161, 325
\zli)vn RA-TOX; aniZeni franafen C¢'do mass; 463 Repkové vylisky za studena
— kravské mléko; obsahové ukazatele; vliv na sloZeni
R;;l)_rodukce . ) it l miléka 161
- klisna; puerperium,; estrus; servis perioda; teplota; i 5
vlhkost vzduchu; vliv 385 l‘e?kovy extiahovany Srot : ”» .
~ prasnice; reprodukéni uZitkovost; analyza viivi — vykrm krocani; krmné smési; vyuZiti fepkového 3rotu ............. 119
faktory ;)rostfedi : : 145 Saccharomyces cerevisiae Sc47
— slepice; selekce na télesnou hmotnost; korelované — probiotika; kufeci brojler; vykrm; riist; retence N;
odpovédi; dukéni vl i 519 vylugovéni N exk y 169
Richardsova funkce
~ skot; masny uZitkovy typ; analyza riistu; uplatnéni Sele
pfi selekci 24] - pfenos zmrazenych embryi; potet narozenych selat ................. 333
Riist - riist do odstavu v 21 a 35 dnech; porodni hmotnost;
— dribes vliv 301
— kufe; svalstvo; exogenni transferin; vliv 97  Selek
— kufeci brojler; vykrm ~ kriita; lysozymova aktivita; pfirozené odolnost;
— chrom; svalstvo; tuk; vliv chromu A i z 225
— probiotika; Saccharomyces cerevisiae Sc4T; vliv — skot; masny uZitkovy typ; analyza riistu; uplatnéni
~koza pfi selekci
- kaSmirské plemeno; kozlici a kozi¢ky; riistové N 241
intenzita; pol ivni vikrm 413 —slepice; selekee na télesnou hmotnost; obezita;
— ovee reprodukce; EODES 519
- jehné hmotnost pfi narozeni; hmotnost pfi odstavu; Servis perioda
P awassi 1 —klisna; teplota; vihkost vzduchu; vliv 385
~ prase - prasnice; reprodukni uZitkovost; analyza vlivi;
— prase ve v§'krmu; krmné dédvky; rizné upraveny nebo faktory prostfedi 145
vany 451 g4y
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XVIIIth INTERNATIONAL SYMPOSIUM ON ANIMAL PHYSIOLOGY

There is a number abstracts of scientific papers which were presented at the XVIIIth Days of Animal Physi-
ology held at Tfest Chateau from September 28 to 30, 1999.

The conference of animal physiology is organized biannually by the Institute of Animal Physiology and
Genetics, Academy of Sciences of the Czech Republic, in Prague-Uhfinéves and the Institute of Animal Physiol-
ogy, Slovak Academy of Sciences, in KoSice.

The abstracts from the plenary session contributions and section sessions which dealt with physiology, diges-
tion, ruminal and intestinal microbiology, nutrition, physiology of reproduction, embryology, endocrinology, are
published in the following text. Subsequent questions regarding the conference itself will be answered by the
Chairman of the Organizational and Scientific Committee:

MVDr. Jiri Siminek, CSc.

Institute of Animal Physiology and Genetics

Academy of Sciences of the Czech Republic

Prdtelstvi 560, 104 00 Prague-Uhfinéves, Czech Republic

Tel.: 004202/67 71 17 30, fax: 004202/67 71 08 03, e-mail: simunek@iapg.cas.cz

THE EFFECTS OF LONG-TERM TREATMENT WITH A VASOPRESSIN ANALOGUE
ON THE UREA EXCRETION BY THE KIDNEYS OF SHEEP

K. Boldizirova, S. Faix, L. Leng
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

This study was designed to test the renal response of sheep to a long-term formation of highly concentrated urine.
Experiments were carried out on young sheep fed a high protein diet for at least 3 weeks. In order to receive the animals
with highly concentrating kidneys, the experimental group was treated with I-desamino-D-arginine vasopressin in glycerol
(dDAVP, Adiuretin-SD, Ferring-Léciva, a.s., Prague). Subcutaneous injections of 12.5 ug dDAVP given twice daily started
one week before the measurements of renal function. Control group was given just glycerol. The clearance protocol showed
a decreased urine flow rate (from 3.19 £ 0.50 to 0.33 £ 0.03 ml.min", P < 0.001) without changes in glomerular filtration
rate (80.18 + 6.36 vs. 77.86 + 6.26 ml.min™', NS) in dDAVP treated group. The plasma level of urea was significantly
increased (from 5.76 + 0.39 to 7.28 £ 0.25 mmolI™!, P < 0.01) due to larger renal urea reabsorption (from 239.7 + 26.2 to
390.5 £ 333 pmol.min"l. P < 0.01) induced by dDAVP. A week-lasting treatment with a vasopressin analogue resulted in
the highly significant decrease of the renal urea clearance (from 36.95 + 2.07 to 23.76 + 1.97 ml.min", P < 0.001). It is
concluded that kidneys of sheep do not respond to a long-term formation of highly concentrated urine per se with a rise in
the glomerular filtration rate what is an opposiie to the animals with simple stomachs. A possible explanation is that urea
recycling through digestive tract of ruminants is of an order of magnitude larger than that in simple stomach animals.

COLLAGEN BINDING BY LACTOBACILLI
V. Demeékovi', I. Styriak', B. Zatkovi¢', R. Nemcova>

Unstitute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic
2Research Institute of Veterinary Medicine, Kosice, Slovak Republic

Twenty Lactobacillus strains (ten gut and ten vaginal isolates) were investigated for their ability to bind type I collagen
(Cn-I). Immobilised Cn-I in microtitre plates was bound only by three strains of gut lactobacilli from piglets and by all ten
vaginal strains in range of As7onm readings 0.114-1.806. Six gut strains (isolates from turkeys and a calf) did not bind Cn-I
(As70nm < 0.1) in this assay. An influence of cultivation medium on Cn-I binding was significant in four adherent strains
from gut of piglets and in five vaginal strains. Significantly higher binding of Cn-I was observed for five vaginal strains
(PV21, CVI, CV2, CV3 and CVS5) grown on MRS agar than for MRS broth-grown cells. The other five vaginal strains
showed no significant influence of cultivation medium for their Cn-I binding. Significantly higher (P < 0.001) binding of
Cn-I was observed for Lactobacillus casei L 81 and Lactobacillus plantarum LHI 10 grown on solid medium (MRS agar)
than for MRS broth-grown cells, however, on the other hand Lactobacillus plantarum L 5 and Lactobacillus fermentum L 435
expressed significantly (P < 0.001) higher Cn-I binding during cultivation in MRS broth. The specificity of the binding was
confirmed because the Cn-I binding by lactobacilli after their preincubation with this protein was completely abolished. The
effect of heparan sulphate and hyaluronic acid on Cn-I binding in microtitre plates was tested on five selected vaginal strains
and the Lactobacillus plantarum L S - the best Cn-I binder of gut isolates. Both selected inhibitors (heparan sulphate and
hyaluronic acid) significantly reduced Cn-I binding by these selected Lactobacillus strains. Using primers APF3 and APF4
in standard PCR conditions and DNA concentration (10 ng of genomic DNA) a single product of the expected 183 bp size
was obtained from the amplification of five sows’ and two cows' vaginal Lactobacillus strains.
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THE EFFECTS OF VASOPRESSIN AND UREA INFUSION ON THE RENAL FUNCTION OF SHEEP
S. Faix, K. BoldiZarova, L. Leng
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The effect of blood urea load on the renal function was tested in sheep (one year old, weighing 28-30 kg) treated with
1-desamino-D-arginine vasopressin (ADAVP, Adiuretin-SD, Ferring-LéCiva a.s., Prague). Subcutaneous injection of 12.5 ug dDAVP
in glycerol vehiculum (total volume 250 pl) twice daily started two weeks before the clearance measurements. Control groups were
given just glycerol. The high protein diet containing 129.25 g of crude protein and 12.03 MJ of digestible energy per day was fed
to sheep for at least 3 weeks before the kidney function measurements. The plasma urea level was increased almost threefold to
the baseline values (from 5.67 £+ 0.42 to 15.56 * 0.67 mmol.I”’ by an infusion into the jugular vein and it was stable during the
whole clearance experiment in both urea loaded and dDAVP + urea loaded groups. Obviously, the urine flow rate was significantly
lower in both dDAVP and dDAVP+urea loaded groups comparing to control or to urea loaded sheep. The glomerular filtration rate
was found to be significantly increased in dDAVP + urea loaded sheep only. On the other hand, the renal urea clearance was
significantly reduced in sheep with a long-term dDAVP treatment only. Presented results demonstrate that vasopressin increases
the glomerular filtration rate in the kidneys of sheep at the very high concentration of urea in the blood plasma only.

AMINO ACID UPTAKE BY THE DORSAL AND VENTRAL RUMEN SAC
Z. Faixovi', S. Faix?, E. Michnova', J. Varady'

lUnivcr.s'ity of Veterinary Medicine, Kosice, Slovak Republic
2Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

The uptake of MC-lysinc was measured in two parts of the sheep rumen epithelium in vitro. A comparison of the distribution

ratios at various concentrations of lysine (0.95, 4.95 and 9.95 mmol.I™") in the dorsal sac after 15 min incubation revealed
a significant difference in the concentrations of 4.95 and 9.95 mmol.I”! (1.619 £ 0.078 vs 0.952 + 0.089, P < 0.05). At the 0.95
mmol.I”' concentration of lysine the distribution ratio was 1.225 £ 0.127. After 30 and 60 min incubation no significant differences
were found. A comparison of the distribution ratios at various lysine concentrations (0.95, 4.95 and 9.95 mmol.I™") in the ventral
sac, after 15 min incubation, revealed in significant difference between the concentrations of 0.95 and 9.95 mmol.1I™! (1.536 £ 0.085
vs 1.182 % 0.089, P < 0.05, respectively). At the lysine concentration of 4.95 mmol.I™", the distribution ratio was 1.182 + 0.131.
After 30 and 60 incubation, no statistically significant differences were found. A comparison of the ly sine distribution ratios in
both the dorsal and ventral sacs after 15 min incubation revealed a significant difference at the 4.95 mmol.I”" concentration (1.619
+0.087 vs 1.182 = 0.131, P < 0.05, respectively ). At the concentrations of 0.95 and 9.95 mmol.I”!, following distribution ratios
were obtained: 1.255 + 0.127 vs 1.536 £ 0.085 and 0.952 £ 0.089 vs 1.182 + 0.089 (NS). After 30 and 60 min incubation no
significant differences were found. Our results showed that the absorption of amino acids i n the rumen sheep is dependent on the
concentration and the duration of incubation.

MUCOSAL PROTEINS FROM THE DIGESTIVE TRACT OF THE COW FETUS
O. M. Fedets', G. I. Kalaénjuk', M. Marounek?, O. G. Savka'?

|Research Institute of Biotechnology in Animal Production, Lvov Veterinary Academy, Lvov, Ukraine
2Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-Uhrinéves,
Czech Republic

Samples of gastrointestinal mucosa were taken from fetuses obtained from cows, 7-7.5 months after conception. Soluble
proteins were extracted and fractionated by means of the SDS-PAGE. The following results were obtained: 1) The lowest
concentration of soluble proteins was found in extracts of mucosa from the rumen, reticulum and omasum. In samples from
the abomasum, caecum and rectum, concentrations of mucosal soluble proteins were two-fold, three-fold and four-fold higher,
respectively. 2) Altogether 23 main protein bands appeared on electrophoretograms. The SDS-PAGE pattern was different in
proteins from the forestomach and proteins extracted from the abomasum, caecum and rectum. 3) Proteins with the molecular
weight above 19 kD were more abundant in samples from the rumen, reticulum and omasum. On the contrary, low-molecu-
lar-weight proteins were present in higher amount in samples from the abomasum, caecum and rectum. 4) Electrophorcograms
of proteins extracted from the mucosa of forest omachs were very similar. This is consistent with the idea that the rumen,
reticulum and omasum are organs of common origin.

CENTRAL ACTION OF NEUROPEPTIDE Y (NPY) MAY PROVIDE A NEUROMODULATORY
LINK BETWEEN LEVELS OF PROTEIN IN DIET AND GROWTH HORMONE

AND INSULIN-LIKE GROWTH FACTOR I IN THE SHEEP

A. Gladysz', P. Krej&i®, J. Polkowska®

The Kielanowski Institute of Animal Physiology and Nutrition, Polish Academy of Sciences, Jablonna, Poland

2Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic

The major role in the growth in mammals is played by the pituitary growth hormone (GH) whose secretion is regulated
on the level of the central nervous system (CNS). The neuroendocrine mechanisms governing this secretion are sensitive to

I CZECH J. ANIM. SCL, 45, 2000: I-XV



nutritional status since the normal pulsatile pattern of GH release is disturbed under conditions of malnutrition. The mecha-
nisms joining the state of nourishment of an organism to its hormonal activity are still unknown. It is assumed that the key
role in this process, is played by neuropeptide Y, a potent activator of food intake on the level of the CNS. The present work
was designed to investigate the hypothesis that NPY can provide a neuromodulatory link between levels of protein nutrition
and the activity of hormones of the somatotrophic axis in growing ewes e.g. GH and insulin-like growth factor-I (IGF-I). The
experiment was undertaken on growing female lambs subjected to the different levels of protein nutrition (low group — 8%
and high group — 18%) for a period of 3 months beginning at the age of 6 months. The infusions of two doses of NPY (5 pug
and 50 pg) to the 3rd ventricle of the brain in one week intervals were preceded by control infusions with Ringer solution.
On the day of infusion, blood plasma was collected during 6 h at 10 min. intervals for radioimmunological estimation of GH
and IGF-1. The low protein diet caused the significant increase in GH mean concentrations and its amplitudes compared to
the high protein feed (6.6 = 2.7 ng/ml; 6.1 £ 2.8 vs. 3.9 * 1.3 ng/ml; 3.7 + 2.3). The infusions of exogenous NPY influenced
the levels of GH by augmentation of its pulsatile secretion. The both parameters: mean concentrations and amplitudes
increased significantly (P < 0.05) after high dose NPY in low group (6.6 £ 2.7 ng/ml and 6.1 + 2.8 vs. 11.3 £ 4.5 ng/ml and
11.3 £ 4.6) and high group (3.9 £+ 1.3 ng/ml and 3.7 £ 2.3 vs. 7.4 £ 3.1 ng/ml and 6.2 + 2.3) of sheep. Mean concentration
of GH increased stronger in response to 50 pg, than to 5 pg (11.3 £ 4.5 ng/ml vs. 9.7 £ 3. 2 ng/ml) - low group. The mean
level of IGF-I was similar in low and high groups of ewes (50.7 + 13.9 ng/ml vs. 50.3 + 11.8 ng/ml). The infusions of NPY
had no influence (49.4 + 14.3 ng/ml vs. 52.1 + 13.8 ng/ml) on the level of this hormone in plasma. The presented results
indicate that in the sheep the GH secretion was changed in the same way by exogenous NPY as by protein undernutrition.
Therefore it can be supposed that this peptide may be a modulator link between nutrition and GH secretion on the CNS level
in this species.

BACTERIOCINS OF RUMINAL BACTERIA AND THEIR POTENTIAL FOR MODIFICATION
OF RUMEN ECOSYSTEM

P. Javorsky, A. Laukova, P. Pristas
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

Bacteriocins are antimicrobial proteins produced by bacteria to suppress other bacteria, generally closely related competi-
tors, and thus to protect their own ecological niche. To date, only limited information is available concerning the occurrence
of bacteriocins among ruminal isolates or the sensitivity of ruminal microorganisms to endogenous bacteriocins. Bacteriocin-
like activity was detected in ruminal Streptococcus bovis, Enterococcus faecium and Ruminococcus albus. Recently, a bacteriocin
from the rumen anaerobe Butyrivibrio fibrisolvens was isolated and completely characterized, including isolation of the gene
coding the synthesis of active bacteriocin. There are considerations that native ruminal bacteriocins could be use as the
modulators of ruminal microbial ecosystem mainly for controlled alternation of ruminal microflora as alternatives to the
ionophore antibiotics, as antimicrobial substances towards the pathogenic microorganisms colonising the digestive tract of
ruminants and also for stabilization of the cloned ruminal bacteria within the natural rumen ecosystem.

To accomplish this aims, we need more detailed information about the specific inhibitory antibacterial activity of native
rumen bacteriocins towards other ruminal bacteria and their long term stability within the rumen ecosystem in vivo.

EFFECT OF COBALT ON FERMENTATIVE PARAMETERS AND RUMEN CILIATES IN RUSITEC
WITH DIET SUPPLEMENTED BY SOLUBLE CARBOHYDRATES

S. Kisidayova, D. Jal¢, P. Sviatko, P. Siroka
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

Effect of 2, 4, and 8 mg of cobalt per kg of dry matter (DM) of feed ration on both sheep protozoan population and rumen
fermentation was investigated in artificial rumen (RUSITEC). The feed ration consisted of 11.5 g DM of hay, 2.8 g DM of
barley and 1.6 g molasses (10% of DM of ration). Cobalt content in feed ration was 0.19 mg‘kg‘l DM (control value). Cobalt
intake (desired level) was supplied by the addition of CoSOj solution. The results of the experiment showed no changes in
the digestibility of DM, organic matter, production of total gas and methane after cobalt supplementation. There was tendency
to increase digestibility of neutral detergent fibre, acid detergent fibre, hemicellulose and cellulose after cobalt supplementa-
tion. The intake of cobalt (2 mg) significantly increased the digestibility of neutral detergent fibre and hemicellulose. The
intake of 8 mg of cobalt significantly increased the digestibility of acid detergent fibre and cellulose. Changes observed in
the production of volatile fatty acids (VFA) resulted in the decrease of energetic efficiency in 4 and 8 mg of cobalt intake.
The other parameters of rumen fermentation (utilization of glucose, adenosin triphosphate production, fermented hexose,
fermented organic matter, hydrogen recovery and nitrogen utilization) were not significantly influenced by the higher cobalt
level. Major ciliate groups in RUSITEC were Entodinium spp. and Dasytricha ruminantium. Minor groups were Isotricha
spp.. Ophryoscolex caudatus form a tricoronatus, Polyplastron multivesiculatum, Enoploplastron triloricatum and Diploplas-
tron affine. The total number of rumen ciliates was significantly decreased by 8 mg cobalt intake only. The number of Isotricha
spp. was significantly decreased by all cobalt doses tested. The cobalt content in protozoan and bacterial fraction of DM of
experimental vessel content was determined. In the control vessel the protozoan and bacterial fraction shared by 24% and
33% respectively, on cobalt content of total DM of the vessel. After 2 mg of cobalt intake the protozoan and bacterial fraction
shared by 49% and 51% respectively, on the total DM of the vessel.
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TAXONOMIC VARIABILITY OF RUMEN BACTERIUM BUTYRIVIBRIO FIBRISOLVENS

J. Kopeény

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-Uhrinéves,
Czech Republic

Different strains of Butyrivibrio fibrisolvens were isolated from the rumen fluid and feces of ruminants. These strains were
characterized with the classical taxonomy methods used for anaerobic bacteria. A great variability in metabolic activities was
observed within the tested set of microbes. On the basis of obtained results the isolates grown on medium M10 with cellobiose
were assorted into four groups:

1. Acetate producing strains Fructose™*

2. Acetate not metabolizing strains Esculine™
3. Propinate producing strains Esculine™

4. Acetate utilizing strains Lactose®, Sucrose*

Further on, bacterial DNA was isolated from these strains and 16S rDNA fragments were amplified on PCR with fD1 and
rP2 primers. Obtained 16S rDNAs (1600bp) were hydrolyzed with restriction endonucleases Hae III and Msp I. Resulting
products were separated on agarose electrophoresis, individual fingerprints were compared and the level of similarity calcu-
lated. High level of similarity was observed in most isolates of the group 4. Acetate utilizing Butyrivibria. The genetic
similarities in other three groups were not significant enough to include them in taxonomy criteria. Therefore, it is necessary
to sequence the whole 165 rDNA fragments to recover the similarity of the strains tested.

CHITINOLYTIC ENZYMES IN RUMEN CLOSTRIDIA

J. Kopecény, B. Hodrova

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic

Chitinolytic bacteria were isolated from the digesta of many herbivorous animals. Clostridia-like isolates showed the
highest chitinase activity. From bacterial strains capable of hydrolyzing colloidal chitin three isolates were selected and
designated as Clostridium tertium ChKS, Clostridium sp., OV13 and Clostridium sp., OV 14. The isolates exerted endochiti-
nase, exochitinase, N-acetylglucosaminidase, chitosanase, chitin deacetylase and lysozyme activity. The presence of
laminarinase was also detected. Most of these enzymes constituting the bacterial chitinolytic complex were extracellular. In
all strains tested, the highest was the activity of exochitinase. For the total ability of the bacteria to degrade chitin the decisive
factor appeared to be the activity of endochitinase. Chitinases were stimulated in the presence of reducing compounds and
no dependence on cations was observed. These enzymes showed relatively low temperature stability and their pH optima
were slightly acidic or neutral. In all strains examined different isoforms of chitinases of molecular weight from 36 to 96.2 kDa
were detected. Chitinolytic system of our isolates seems to be as complex as the cellulolytic complex in bacteria and fungi.

ISOPENTYLADENINE (2Ip) ISOLATED FROM CHLORELLA KESSLERI STIMULATES MITOTIC
ACTIVITY OF ANIMAL CELLS IN VITRO

V. Kotrbééekl, L. Chmelal"l, G. Vizérovéz, J. Doucha", M. Chal&inyové4

lUru'versity of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

2Institute of Microbiology, Slovak Academy of Sciences, Bratislava, Slovak Republic

3Institute of Microbiology, Department of Autotrophic Organisms, Czech Academy of Sciences, Trebori, Czech
Republic

4Comenius University, Faculty of Natural Sciences, Department of Analytical Chemistry, Bratislava, Slovak
Republic

The unicellular alga Chlorella kessleri is used as valuable component of wholesome human and animals nutrition for its
high content of nutrients, vitamins and minerals. Earlier studies demonstrated that already very small supplements of Chlorella
to feeds induced alterations in some physiological functions of experimental animals. Such changes could not be explained
by the presence of vitamins and minerals in the alga alone. Therefore, our attention was paid to cytokinins, known to be
produced by green algae. Cytokinin was isolated and identified as isopentyladenine (2iP) by HPLC and its biological effects
were tested in vitro using cell line RK-13.

The generation time of the cells, assessed by the sister chromatid exchange (SCE) method, was shortened significantly in
the presence of cytokinin in the culture medium. This effect was concentration-dependent. It was therefore evident that the
plant cytokinin 2iP stimulated mitotic activity of cultured animal cells and could be one of the active substances present in
Chlorella.
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THE RELATION BETWEEN EXPRESSION OF STRESS PROTEINS AND PATHOLOGICAL
STAGES OF PIG LIVERS

M. Koubkovi, L. Antalikovi, J. Rozinek, F. Jilek
Czech University of Agriculture, Department of Veterinary Disciplines, Prague, Czech Republic

Organisms respond to elevated temperatures and other stresses by an increase in the synthesis of heat shock proteins
(HSPs). Their role in the acute response after various types of cell destruction is based on the preservation and saving of
structural proteins. They also participate in a cell reparation and they may protect the cells from injury by subsequent exposure.
In present study we investigated, if pathological processes in pig livers are associated with expression of inducible HSP
70-kDa. The samples were collected from pigs as quickly as possible after slaughtering. We used immunohistochemical
methods for detection of HSPs. Expression of HSPs in pathological conditions is well known in human medicine, we found
elevated levels of HSP70 in parasitical damage of the pig liver, which had caused larval migrations of Ascaris suum. The
highest expression of HSP70 occurs in focuses especially in degenerated hepatocytes in the case of parasitic invasion. The
chronic destruction of the lungs could be worsened through acute stress caused in transport and manipulation before slaugh-
tering. The result is exacerbation of the chronic disease and enhanced expression of HSPs that we found in the liver after
severe pleuropneumonia. The traumatic disease of extremities provoke elevated expression of HSPs in liver tissue too. In the
cases of pneumonia and trauma the great reaction was found in hepatocytes of high level of metabolism. These finding we
compared with control samples, that were gathered from healthy animals. The weak expression of HSP70 appear in strained
tissues of healthy and sick animals.

DEVELOPMENT OF IMMUNE MECHANISMS DURING PIG ONTOGENESIS
F. Kovari', H. KovaraZ, M. Palikova'

IUniversit_v of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic
2Charles University, 1st Medical Faculty, Prague, Czech Republic

We focused our attention on individual components of the immune system of fetuses and newborn piglets as a function
of ontogenetical age with 112 days lasting gestation. In primary and secondary immune system cells, an spontaneus maturation
was analysed and compared with experimental modulation of maturation events by antigenic and other stimuli. First half of
fetal ontogenesis was characterized by stepwise spontaneous development of immunocompetence mechanisms, based on
partial formation of specific membrane receptor equipment as well as certain effector functions of immune cell subpopulations.
At the end of first half of gestation we demonstrated the significant formation of membrane receptor sets and effector
functions, essential in natural, cellular and humoral immunity. Highly marked increases of receptor expressions as well as
function al maturation were estimated during second half of fetal life. Other experimental studies were performed to demon-
strate an ability of specific antibody response of pig fetuses after intrauterine immunization, because of unique six layer
epitheliochorial placenta impermeable to transfer of mother immunoglobulins. In postnatal period, antigenic pressure induced
by microbial flora participated in maturation of immune responses. Furthermore developmental immune system activities are
regulated by other external factors such as stressors or nutrition components, besides humoral modulations by e.g.
beta-endorphine or alfa-fetoprotein. Thus immune system responses are a part of integral physiological cooperations in the
developing pig organism.

MODELS OF TRANSMEMBRANE CELL SIGNALLING IN IMMUNE SYSTEM AND BRAIN
H. Kovara', A. Fiserova®, F. Kovara®, V. Lisa®, M. Palikova®

! Charles University, Ist Medical Faculty, Prague, Czech Republic

2Institute of Microbiology, Academy of Sciences of the Czech Republic, Prague, Czech Republic
3Um'verxity of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

Ynstitute of Physiology, Academy of Sciences of the Czech Republic, Prague, Czech Republic

In vitro models represent alternative approaches to animal experiments. We studied immunomodulator effects such as
interleukin 2,IL2 and agroclavine, ergot alkaloid, in comparison with psychotropic drugs (antidepresssants, AD) on Go. subunit
profiles of heterotrimeric GTP-binding (G) proteins (Got g/11, Gos and Gail,2) during transmembrane cell signalling. We
used in vitro models — rat C6 glioma cell line, C6 glioma cells transfected (1) with pig T lymphocyte markers (MHC II, CD4,
etc) and natural killer (NK) lymphocytes of rat RNK 16 line (CD45 +/-). Furthermore comparative analysis of AD effects
on Ga, GB levels of C6 glioma cells and in vivo rat model was performed. We estimated Go. and GB subunits using ELISA
and Western immunoblotting with our antibodies. We demonstrated that IL2, agroclavine and AD fluoxetine (FLU) specific
serotonin reuptake inhibitor (SSRI) displayed similar effects especially on G ¢/11 levels of RNK 16 lymphocytes. Similar
FLU effects on decreased level of Got g/11 of both C6 glioma and RNK 16 cells were estimated, in contrast to FLU induced
changes of Gas and Ga(il, 2) in (1)C6 glioma cells. probably because of changed microdomain arrangement. We studied
other SSRI effects — citalopram (CIT) on Ga. profiles using C6 glioma cells and rat brain, spleen and thymus. CIT effects in
vitro were comparable with brain and spleen especially in relationship to Gas, Gail,2. Thus we suggest, that various signals
of potential neuro-immunomodulatory type can act via similar signalling pathways in functionally different cell systems.

Supported by grants GA UK 143/97, GA ER 310/ 98/0347, Int. Scientific Progr. CEZ: J 16/98: 161700001 FVL VFU
Brno.
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RECYCLING OF NITROGEN INTO DIGESTIVE TRACT OF SHEEP MEASURED WITH
15N DILUTION TECHNIQUE

J. Kowalczyk!, T. Zebrowska!, K. Krawielitzki?, A. Sandek?, J. Voigt*

UInstitute of Animal Physiology and Nutrition, Polish Academy of Sciences, Jablonna, Poland
2Institute for Applied Agroecology, Rostock, Germany

3University of Rostock, Institute for Compatible Animal Husbandry, Rostock, Germany
4Research Institute for the Biology of Farm Animals, Rostock, Germany

Five experiments on three male sheep each with reentrant canulas into the pr0x1mal duodenum and distal ileum were
carried out feeding animals low and high fibre diets. In each experiment one animal was 5N labelled by 6 days of continuous
intraruminal or intravenously continuous infusion of 15N-urea and another two unlabelled urea. Thereafter flow of digesta
throughout the duodenum and ileum was measured du'ectly. sampled and exchanged between the labelled and unlabelled
animals according to respective scheme. Total N and "N content in the samples of digesta was measured. Nitrogen secretion
was highest into the upper part of digestive tract: 9.9 and 8.1 g/d on low and high fibre diet = about 65 per cent of N intake
or about 50 per cent of N secreted into the total digestive tract. The secretion into the small intestine was 5.8 and 4.75 g/d,
respectively on high and low fibre diet. Endogenous N secreted into the whole digestive tract expressed in g/kg of DM intake
was 29.2 and 34.1 g/d, respectively, and amounted to 114 and 136 per cent of N ingested with low and high fibre diet.
Reabsorption of endogenous N in forestomachs and small intestine was 94 and 80 per cent in sheep on low and high fibre
diet; in total digestive tract respective values were similar in all animals amounting to 88 per cent.

APPLYING OF A MINERAL DRENCH IN NUTRITION OF DAIRY COWS

V. Kudrna, P. Lang, P. Mlazovska, P.
Research Institute of Animal Production, Prague-Uh¥inéves, Czech Republic

Thirty high-yielding dairy cows, divided in two well-balanced groups — experimental (E) and control (C) ones, were used
to investigate an effect of the after-calving drink ‘Dren¢ — mineralni smés G* (= Drench — mineral mixture G). All cows were
fed with the same feeding ration for three weeks before expected calving. The feeding ration before and after calving were
on the basis of alfalfa and maize silages and concentrates. Cows of the E-group were given the drink through a sound directly
into the rumen till 8 hours after calving. The application of the drink raised an increase of an average daily DM intake by
365.5 g per head (statistically insignificant, P > 0.05) and the statistically significant increase (P < 0.01) of an average daily
milk yield by 1.54 kg per cow (to 33.17 kg) in the E-group. In the same time, contents of milk fat was higher (statistically
insignificantly, P > 0.05) by 0.45% (to 4.84%) in the E-group. This fact reflected also in the FCM production (E = 37.35%,
C = 33.4 8 kg). The difference between FCM productions in both groups (by 3.87 kg) was statistically significant (P < 0.01).
During the whole experiment a fall of the body weight occurred in the E-group by 73,84 kg, while in the C-group only by
61.50 kg. Levels of milk protein and lactose in milk were approximately the same in both groups. The level of pH and contents
of volatile fatty acids in the rumen liquid reached physiological values in both groups, as well as parameters of blood plasma.

MACHINE MILKING AND ITS INFLUENCE ON TEMPERATURE STATES OF UDDER
P. Kunc', L Kniikové], M. Koubkovéz, J. Flusser3, 0. Dolezal!

lResearch Institute of Animal Production, Prague-Uh¥inéves, Czech Republic

"Czech University of Agriculture, Faculty of Agronomy, Prague, Czech Republic

3nstitute of Information Theory and Automation, Academy of Sciences of the Czech Republic, Prague, Czech
Republic

Milking can caused the traumatised zones in the udder. Undetectable by sight, these zones are manifested by increased
temperature particularly on teats. Our subjects were to investigate by thermography: the temperature state immediately before
and after milking (experiment 1 [Ex 1]), and the dynamics of surface teat temperature changes in relation to vacuum changes
from 45 to 40 kPa (experiment 2 ([Ex 2]). The thermal profiles were recorded immediately before, immediately after milking
and 2 minutes after milking in this case. Experiments were done in autotandem milking parlours. The thermovision set AGA
880 was used. Thermograms showed, that milking caused considerable temperature changes in the teats. The difference was
2,62 °C on the average before and after milking in Ex 1. During milking with vacuum 40 kPa the teat surface temperature
were recorded significantly lower than during milking with vacuum 45 kPa particularly immediately after milking. Milking
with 40 kPa decreased the traumatization of teats. But the teat surface temperatures did not reinstate to starting values before
milking until 2 minutes after milking.

This study was supported by the National Agency for Agricultural Research (project EP 0960006313) and by Grant Agency
of the Czech Republic (project 523/99/1489)

VI CZECH J. ANIM. SCI.. 45, 2000: I-XV



THE SELENIUM EXCRETION BY THE KIDNEYS OF SHEEP

L. Leng!, K. Boldizrova', §. Faix!, G. Kova&®

'Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic
2University of Veterinary Medicine, KoSice, Slovak Republic

The renal excretion of selenium was investigated in young sheep of body weight 22-25 kg formating hypotonic (control)
and highly concentrated urine induced by a long-term treatment with I-desamino-D-arginine vasopressin (IDAVP, Adiuretin-
SD, Ferring-Léciva a.s., Prague). Animals were fed a high protein diet providing the daily intake 129.25 g of crude protein,
12.03 MJ of digestible energy and 0.18 mg of selenium for 3 weeks. The dDAVP group was given a subcutaneous injection
of 12.5 pg dDAVP in glycerol twice daily for at least one week before the clearance measurements of renal function. The
administration of vasopressin analogue had no effects on plasma selenium level (0.17 + 0.03 vs. 0.20 + 0.03 umol.l". NS)
but the fractional excretion of selenium was highly significantly reduced (from 2.71 + 0.55 to 0.24 + 0.04%, P < 0.001)
without changes in the glomerular filtration rate (80.18 * 6.36 vs. 77.86 £ 6.26 ml.min', NS). Despite of large difference in
the urinary flow rate (3.19 £0.50 vs. 0.33 £ 0.03 ml.min™", P) the selenium concentration in urine was actually the same in
both groups (0.09 £ 0.01 vs. 0.09 + 0.01 p.mol.l'l‘ NS) resulting in a sharp fall of amount of selenium excreted (from 0.29
+0.05 to 0.03 £ 0.01 nmol.min™', P < 0.001) in dDAVP sheep. Presented results suggest that vasopressin may contribute to
maintenance of the selenium status in sheep via its effects on renal functions.

SEASONAL DYNAMICS OF BLOOD CELLS IN SIBERIAN STURGEON (ACIPENSER BAERII)

J. Mareg!, M. Palikova>

'Mendel University of Agriculture and Forestry, Brno, Czech Republic
2Univcrsiry of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

The seasonal dynamics of blood cells of Acipenser baeri were studied in individuals of age 1+ categories bred in outside
concrete tanks with natural bottom from April to September 1997. The individuals of initial weight of 245 g gained 558 g
by the end of the vegetation period, on average. Nutrition was mainly natural and the fish were fed by granules, as well.
Samples were taken on 3.4. (water temperature of 8.8 °C), 21.7. (water temperature of 20.2 °C) and 25.9. (water temperature
of 13.7 °C). The blood was obtained by cardiopuncture and processed by standard methods. Following parametres were
studied: RBC (0.68, 0.81,0.92 T.I™"), MCV (243.95, 316.27. 258.79 fl), MCH (59.96, 78.90, 72.23 pg), MCHC (0.245, 0.251,
0.281%), PCV (0.16, 0.25, 0.24 11I™"), Hb (39.82, 63.55, 65.79 g1™), WBC (10.53, 24.90, 15.42 G.I""). Reading the differ-
ential count of white blood cells we found lymphocytes (44.4, 78.2, 80.6%), only small number of monocytes (0.3, 0.1, 0.4%),
blasts and promyelocytes (0.8, 2.7, 1.4%), neutrophilic myelocytes and metamyelocytes (25.3, 3.3, 2.0%), neutrophilic
granulocytes — bands and segments (28.3, 12.3, 10.9%), cosinophilic metamyelocytes (0.2, 0.1, 0.4%) and eosinophilic
granulocytes (0.7, 3.3, 4.3%). Values of the above-mentioned parametres found on individual sampling occasions were mostly
different with statistical significance. From these data it is clear that there are seasonal dynamics changes in the studied red
and white blood cell parametres.

CARBOHYDRATE METABOLISM IN RUMEN BACTERIA BUTYRIVIBRIO FIBRISOLVENS
AND PREVOTELLA RUMINICOLA

M. Marounek, D. Duskova, L. Kovar

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-Uhiinéves,
Czech Republic

Butyrivibrio fibrisolvens and Prevotella ruminicola are important rumen pectinolytic bacteria. In a comparative trial,
B. fibrisolvens 787 and P. ruminicola AR29 grown on pectin produced significantly more acetate and less butyrate, lactate,
succinate, fumarate and hydrogen than corresponding cultures grown on L-arabinose and D-glucose. In both bacteria, fer-
mentation of pectin and arabinose yielded significantly less lactate than fermentation of glucose. These results suggest
a shortage of reducing equivalents in cultures grown on pectin, which is consistent with the fact that pectin is more oxidized
substrate than D-glucose or L-arabinose. Pectin-grown cells of both bacteria possessed activity of 2-keto-3-deoxy-6-phospho-
gluconate aldolase (EC 4.1.2.14), an enzyme catalyzing the pyruvate formation in the Entner-Doudoroff pathway. The activity
of fructosediphosphate aldolase (EC 4.1.2.13) was found both in cells cultivated on glucose and on pectin. The phospho-
ketolase activity (EC 4.1.2.9) was not found in the strains studied. It is thus possible that the pectin monomer (D-galacturonic
acid) is metabolized by the Entner-Doudoroff pathway, as observed in Escherichia coli, Erwinia sp. and Clostridium ther-
mosaccharolyticum. Our data are not consistent with the belief that D-galacturonate metabolism proceeds via decarboxylation
of L-arabinose, resulting in pyruvate formation.
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ECOLOGICAL PREVENTION AND PROPHYLAXY OF MASTITIS
S. Mardslkova!, M. Vasil,!, V. Kmet?, L. Lenhardt’, M. Cizek’

'Research Institute of Veterinary Medicine, Kosice, Slovak Republic
2Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic
3University of Veterinary Medicine, KoSice, Slovak Republic

In practice the antibiotics and iodine preparations are used in the prophylaxy and the prevention of the cows mastitis. We
consider some ecological prevention using probiotics because of residous problems. We used the strain Lactobacillus plan-
tarum origin from sheep whey with excellent inhibitory properties in our experiments. This strain inhibits enterotoxic
Escherichia coli, Staphylococcus aureus, Salmonella enteritis, Streptococcus agalactiae, Streptococcus uberis. Lactobacilli
cultured in MRS agar in concentration 5.10'9.g'l in ointment base AMBIDERMAN (Lé¢iva) were applicated: 0.5 g for one
teat after evening milking to the orificium and in the other half (12 cows) to the whole teat one time in the day. We controlled
the colonization effect and culture for pathogens and Lactobacilli 3 times in a week. Lactobacilli colonized the teat skin.
Some injuries, rhagads and efflorescences present before the experiment were treated, too. The teat skin was delicate painless.
The Californian test decreased from 80 percent to 30 percent. Intramammary application of probiotic broth in three experi-
mentally inoculated cows was complicated with E. coli infection from teat canal.

THE PREVENTION OF INFLAMMATIONS IN GENITAL INFECTIONS WITH PROBIOTICS
S. Margilkova', M. Vasil,!, V. Kmet?, M. Cizek®

'Research Institute of Veterinary Medicine, Kosice, Slovak Republic
2Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic
3Univer.s‘iry of Veterinary Medicine, Kosice, Slovak Republic

Vaginitis and vaginosis in cows is very often disease. In spring (before calving) is complicated with prolaps and in laying
cows we can see open genital. Many facultative and obligatory pathogens enter there. The mucose is haemorrhagic, congested
with various discharge. The calves were infected “colonized" by pathogens through calving ways. The probiotic ointment
was verified experimentally. Microbes were cultured from genital mucosa and treated with probiotic ointment (Lactobacillus
casel, L. plantarum, L. acidophilus with inhibitory properties 5.10'9.g'I contained as a treatment for 7-14 days. It is inter-
esting, that in cows with positive clinical symptoms, lactobacilli were present in 30 percent (in 6 cows from 20 exposed). In
50 percent of animals the probiotic ointment was not effective at the beginning of experiment. In this case we use the etacridine
ointment (0.1 percent) for 3—-4 days and after this we continue with probiotic one. The treatment was not effective in other
3 cows (because of metritis).

SERINE PROTEINASE INHIBITORS IN THE REPRODUCTION OF EWES
M. Molnarova, P. Molnir, A. Stanikova, B. Pastorova, J. Halagan
University of Veterinary Medicine, KoSice, Slovak Republic

Serine proteases are involved in the growth and maturation of ovarian follicles and their conversion into the corpus luteum.
Their activities are controlled by their inhibitors — serpins (serine proteinase inhibitors) whose synthesis and secretion is
regulated by endocrine, paracrine, or autocrine mechanisms. After superovulatory stimulation the balance is greatly disrupted.
In the search for the optimal dose and time of treatment we used preparates with different ratios of FSH : LH, and anti-PMSG
at intervals of 12-68 hours after the first application of PMSG. The average numbers of follicles < 5 mm and 5-10 mm in
size did not significantly change with the ratio of FSH : LH after hours, but the average number of follicles > 10 mm in size
were significantly higher treatment with PMSG + hCG (P < 0.01) than after PMSG only. Moreover the activity of serpins
was higher (P < 0,001) in follicular fluid (FF) of those “cystic™ follicles than in the FF of follicles 5-10 mm in size after
PMSG treatment. Shortening the time of action by treatment with anti-PMSG to 12-58 hours intervals after PMSG, eliminated
the formation of follicles > mm in size. At 24 hours intervals reduced the average number of surface follicles < 5 mm and
5-10 mm in size. At 48-58 hours intervals anti-PMSG increased this number. Analogically we could see a similar “break™
of serpins activity in the FF of this group of follicles, and also in blood plasma in a group of ewes treated by anti-PMSG at
12-24 hours, and 48-58 hours intervals.

DETECTION AND IDENTIFICATION OF BRACHYSPIRA HYODYSENTERIAE USING SELECTIVE
MEDIUM, PCR METHOD AND MIC DETERMINATION

M. Novotni, O. Skardova
State Veterinary Institute, Prague, Czech Republic

The diagnosis of Brachyspira hyodysenteriae, the primary etiologic agent of severe colitis and diarrhea in pigs, has been
made until recently only from the presence of a diffuse enteritis, the lesions in the colonic and caecal mucosa (blood,
ulceration, necrotic pseudomembrane) and the presence of spirochaetes in smears of the colonic mucosa or feces observed
by darkfield microscopy. This method cannot distinguish Brachyspira hyodysenteriae from other intestinal spirochaetes.
Isolation and identification of the organism is essential to confirme diagnosis of swine dysentery. In this paper, 54 samples
of feces, colonic mucosa and rectal swabs were cultivated on Trypticase soya agar (Oxoid) with 5% of sheep blood,
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supplemented with vancomycin (47.62 mg/l), spectinomycin (323.324 mg/l), rifampicin (12.5 mg/l) and colistin (12.5 mg/l).
Plates were placed in anaerobic environment (Anaerojar with AnaeroGen Oxoid) and incubated at 37 °C for 5-7 days. By
darkfield microscopy long, loosely coiled motile spirochaetes were found in smears of 16/22 samples of the colonic mucosa
and feces. From 29 culture-positive cases, 20 isolates have been identified by PCR as Brachyspira hyodysenteriae and
13 isolates as other brachyspiras: B. pilosicoli (1), B. intermedia (8) and B. innoscens (4). Minimal inhibitory concentrations
(MICs) were determined by the agar dilution test. All tested strains were sensitive to tiamulin (MICs 0,063-0,5 pg/ml) and
resistant to tylosin (MICs 64-256 ug/ml).

PLASMATIC LEVELS OF CATECHOLAMINES IN THE SUPEROVULATORY PERIOD OF SHEEP
B. Pastorova, A. Stanikova, M. Molnarova, J. Halagan
University of Veterinary Medicine, Kosice, Slovak Republic

The effect of hormonal stimulation with PMSG (1500 IU) on the levels of plasma catecholamine — dopamine (DA),
norepinephrine (NE) and epinephrine (EPI) was studied by radioenzymatic methods during synchronized estrous (10 days)
of the sheep. Catecholamine were determined in the blood plasma in the 11th, 12th and 13th days of experiments. It follows
from the results that the levels of plasma dopamine increased significantly (P < 0.001) in the [3th day of experiment (the
time of ovulation). A statistically significant increase in plasma norepinephrine and dopamine was recorded 24 hours after
administration of 1500 1U PMSG. During the other time intervals observed its levels did not differ from the “sham* control
values. Plasma epinephrine (EPI) showed a significant increase in day after Ageline sponges application. The effect of PMSG
was pronounced especially in the period ovulation. We suggest that our findings could contribute to a better understanding
of the effect of superovulatory preparation on the peripheral adrenergic system affecting the levels of plasma catecholamines.

OCCURRENCE OF BIFIDOBACTERIA IN HEN GASTROINTESTINAL TRACT
J. Petr, V. Rada
Czech University of Agriculture, Department of Microbiology and Biotechnology, Prague, Czech Republic

A new medium for enumeration of bifidobacteria in poultry gastrointestinal tract was developed. TPY (ADSA, Spain) agar
was modified by the addition of glacial acetic acid (1 ml/lI) and mupirocin (100 mg/l). Bifidobacteria counts were assessed
in crop, caecal and faecal samples. Twelve laying hens (Dominant hnédy, Dobfenice, Czech Republic) were used. Bifidobac-
teria strains isolated were tested for fermentation patterns using ANAEROtest (Lachema, Czech Republic) and API 50 CHL
(Biomérieux, France) kits. Bifidobacteria counts were higher than lO'OCFU/g of caecal contents. In addition, bifidobacteria
counts were 107 CFU/g of crop contents and 108 CFU/g of fecal contents. Most of bifidobacteria strains isolated from hen
crop fermented glucose, fructose, maltose, galactose. On the other hand most of strains isolated from caecal samples fermented
sucrose and raffinose but not glucose. It could be concluded that the media for selective enumeration and isolation of
bifidobacteria in poultry caecal should not contain glucose as the sole carbon source.

Supported by the Grant Agency of the Czech Republic (Project No. 524/99/0480).

GENETIC DIVERSITY IN LOCAL POPULATION OF SELENOMONAS RUMINANTIUM SPECIES
P. Pristas, B. Zatkovi¢, V. Molnarova, P. Javorsky
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

We have tested genetic diversity in local population of rumen bacterium Selenomonas ruminantium using several methods
including restriction endonuclease variability, plasmid profiling and ERIC-PCR and ARDREA fingerprinting. At least nine
different groups of isolates were identified on the basis of nucleolytic activity observed. Plasmids in size from 0.9 to more
than 20 kilobases were detected in 9 of 17 strain tested. Use of ERIC-PCR yielded strain specific banding patterns allowing
us to discrim inate between strains. The patterns were compared using Dice similarity coefficients and a DNA relatedness
dendrogram based on the unpaired group method using arithmetic averages (UPGMA) was constructed. Five clusters and four
single strains were identified at similarity level of 50%. Very weak grouping was observed for lactilytica and ruminantium
subspecies of S. ruminantium indicating that lactate utilization has probably no taxonomic value. Restriction and modification
phenotypes and plasmid pro iles as well are weakly reflected in the dendrogram probably as the result of horizontal genetic
transfer of genes encoding these phenotypic traits. While extremely heterogenous using ERI-PCR fingerprinting, tested strains
produced uniform ARDREA profiles. Another study will be necessary to test the extent to which observed phenotypic
variability reflects an underlying genetic variability.

THE QUALITY OF RAW MILK IN THE CZECH REPUBLIC
P. Roubal', R. Seydlova', I. Kadlec?, P. Kopunecz?

Milcom, a. 5. - Dairy Research Institute, Prague, Czech Republic
2 il : . ;
“Association of the Central Laboratories, Prague, Czech Republic

In the article are presented the elaborated results from Association of the Central Laboratories for the quality evaluation
of raw milk in the years 1997 and 1998 in the Czech Republic. There is a constant pressure activated on the quality of raw
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cow-milk for number of years with the aim to reach the quality being comparable with the fair developed countries and to
the EU requirements of the milk quality. It can be concluded that this aim is gradually fulfilled.

Average values of quality indices of raw milk in the Czech Republic 1997 1998
Total count of bacteria in | ml 79 120 66 030
Somatic cell count in 1 ml 236 760 238 380
Antibiotic residues (% positive samples) 0.48 0.46
Freezing-point (°C) -0.521 -0.523
Protein content (%) 3.26 3.36
Milk fat content (g/100 ml) 4.27 4.26
Solids non-fat (%) 8.82 8.82
Urea content (mmol/l) 3.16 3.44
Coli-form bacteria in | ml 132 149
Thermoresistant bacteria in 1 ml 1275 1 200
Psychrotrophic bacteria in | ml 21 220 16 450
Spore-forming anaerobic bacteria in 0.1 m (% positive samples) 15.4 14.0

Grand total of analyses of all parameters is 1.405 million in the year 1998.

IMPACT OF HEAVY METALS CONTAMINATED SOIL ON THEIR OCCURRENCE
IN DIFFERENT TISSUES AND ON PHYSIOLOGICAL PARAMETERS OF RABBITS

P. Rous
!Mendel University of Agriculture and Forestry, Brno, Czech Republic

In our experiment we observed transmission of lead, cadmium, mercury and chrome in the system soil — plant — animal.
Contaminated soil contained Cr 13 mg.kg-I ,Cd 0.8 mg.kg", Pb 65 mg.kg']. Hg 1 mg.kg_l. Complex mixture which was
made from barley, wheat and clover-grass hey grown on contaminated soil was fed to the rabbits starting from 41 to 125 day
of age. The control group was fed complex mixture whose components were grown on areas with natural amount of the
investigated metals Cr 4.95 mg‘kg". Cd 0.38 mg.kg", Pb 21.1 mg.kg". Hg 0.069 mgAkg"‘ Experimental mixture contained
206 p.g.kg'l Cd, 894 ug.kg‘l Pd, 8.8 uF‘kg"' Hgand 13.3 mg.kg_I Cr. Control mixture contained 120 ug.kg‘l Cd . 649 ug.kg,_l
Pb, 9.2 ug.kg’l Hg and 10.4 mg.kg™ Cr. At the age of 125 days one part of the rabbits were slaughtered and samples of
liver, kidney and muscle tissue were taken. Second part of the rabbits were let to have youngs and were slaughtered at the
age of 1 and 30 days. Samples of liver, kidney and muscle tissue were taken. Cd, Pb, Cr and Hg in the samples were determined
by ICP-MS method. After 125 days of our experimental intervention, levels of Cd in the liver conclusively increased to
106.6 ug.kg_' (control 55.4 ug.kg_l). Levels of Cd in the kidnePl after 125 days increased to 543.2 ug.kg_' (control
279.7 p.g.kg_') and levels of Pb to 70.7 ug‘kg_l (control 43.9 pg.kg ). The 30 days old experimental youngs had statistically
more Cd in the liver (control 15.6 ug.kg"). Levels of Cr in the tissues showed high variability.

DEGRADATION OF NITROGEN COMPOUNDS (PROTEINS AND RNA) IN RABBIT CAECAL
CONTENTS IN VITRO

0. Savka!? , N. Motko? , M. Marounek' , V. Sk¥ivanova®

Vnstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic

2Research Institute of Biotechnology in Animal Production, Lvov Veterinary Academy, Lvov, Ukraine
3Research Institute of Animal Production, Prague-Uhrinéves, Czech Republic

The fermentation pattern was investigated in anaerobic incubations of the rabbit caecal contents, diluted with buffer and
supplied with gluten, gliadin, zein, mucin, casein, ribonucleic acid (RNA) and glucose. Production of volatile fatty acids
(VFA) from glucose, casein and mucin was higher than from other substrates. Zein was fermented very poorly. Plant proteins
(gluten, gliadin, zein) were solubilized incompletely during incubation. Acetate was the main fermentation end-product,
followed by butyrate and propionate. Fermentation of proteins produced more isovalerate than isobutyrate. Production of CHg
and VFA, and VFA and NH3 from proteins were significantly correlated. Production of CHy4 was increased on glucose and
N-substrates containing a carbohydrate moiety (RNA, mucin). The highest production of NH3 was found in incubations
supplied with casein. The fermentation of casein yielded similar amount of VFA, but only 34% of CHa, compared with
glucose. Proportions of branched VFA in incubati ons with glucose, mucin and RNA were lower than in incubations supplied
with pure proteins. It follows from our results that substrate characteristics influenced the fermentation pattern of N-containing
substrates by rabbit caecal microbes.
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ISOLATION AND CHARACTERIZATION OF RABBIT CAECAL BACTERIA
K. Sirotek!, M. Marounek', V. Rada?

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic
2Czech University of Agriculture, Department of Microbiology and Biotechnology, Prague, Czech Republic

Pectin is the best digestible component of fibre in rabbits. Among sections of the rabbit digestive tract, the highest
pectinolytic activity was found in the caecum. It is well known that numerous anaerobic pectinolytic bacteria inhabit the
rabbit caecum, but no pure strains have been isolated and identified, according to our knowledge. Thus, two rabbits were
killed, their caecal contents were serially diluted and plated on agar with 0.4% pectin and 10% caecal extract. One rabbit was
fed on wheat, apples and hay. The second rabbit was fed a commercial concentrate mixture. Eighty colonies were picked up
at random and examined microscopically after the Gram staining. Another colonies were cultivated in a pectin medium, and
isolated strains identified on basis of their biochemical characteristics. Most of isolates were irregular gramnegative anaerobic
rods. Four strains were identified at the species level: Bacteroides ovatus P2, Bacteroides thetaiotamicron P4, Bacteroides
caccae PN3 and Bacteroides stercoris PNS. In our previous study, we isolated from the rabbit caecum several pectinolytic
bifidobacteria and Bacteroides caccae, strain KWN.

EFFECT OF RESTRICTION OF TIME OF FEEDING ON DIGESTIBILITY OF NUTRIENTS
IN BROILER RABBITS

V. Sktivanova', E. TamovaZ, M. Sk¥ivan?, L. Kacerovsky?, M. Marounek®

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

2Czech University of Agriculture, Prague, Czech Republic

3nstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic

Thirty-two Hyla 2000 rabbits, 42 days of age at the beginning of experiment, were used to evaluate the effect of restriction of
time of feeding on digestibility of nutrients. Rabbits were divided among 4 groups and fed a commercial granulated feed. Control
rabbits hat a free access to the feed, other rabbits were fed ad libitum from 08.00 to 14.00. The duration of the restriction of time
of feeding was 2, 3 and 4 weeks in the 2nd, 3rd and 4th group of rabbits, respectively. The experiment lasted for 6 weeks. Lower
feed consumption in treated groups in the period of restriction was accompanied by significantly better digestibility of feed dry
matter, crude protein, crude fat and fibre. Improvement in digestibility of nutrients, however, ceased within several days after the
end of the restriction of time of feeding. Average daily weight gains were improved in treated groups in the week following the
end of restriction, but no significant differences in gains and feed efficiency among groups were found at the end of the experiment.
No major differences in carcass yield and carcass composition among groups were observed.

CRITICAL EVALUATION OF NATURAL AND SYNTHETIC STEROIDS USED IN ANIMAL
PRODUCTION

M. Snochowski, E. Wolinska-Witort

The Kielanowski Institute of Animal Physiology and Nutrition, Polish Academy of Sciences, Jablonna near
Warsaw, Poland

Steroid hormones are essential for normal development and function of animal and human organism. The regulation of
protein synthesis by steroid hormones is receptor mediated process causing an activation of specific gene transcription. Cell
proliferation is also stimulated by steroids. The use of exogenous steroids in the animal production resulted in increase of
lean body mass and decrease in fat content. This was achieved by application of natural steroids (testosterone, 17B-estradiol)
as well as synthetic anabolics (e.g. 17B-trenbolone, zeranol). The negative activities of steroids are related to their carcinogenic
or genotoxic potential. Toxicological studies have shown that 17B-estradiol and/or testosterone are capable to induce mam-
mary, testicular, prostatic, and other tumors. The genotoxic potential of estrogens was demonstrated by detection of direct
damage of DNA resulting in formation of depurinating or stable adducts. Steroids and their metabolites may be involved in
redox processes resulting in formation of radicals causing damage of DNA. More information concerning the metabolism and
accumulation of steroids in farm animals is needed. Furthermore, there are no data about the presence of steroidal or other
active compounds (e.g. phytoestrogens, metabolites of zeranol) in the environment where animals are produced. Thus, the
acceptable daily intake (ADI) and the maximum acceptable level (MAL) for natural or synthetic steroids used in animal
production will be possible to define after their toxic effects are fully evaluated.

QUALITATIVE AND QUANTITATIVE CHANGES IN THE OVIDUCTS OF EWES AFTER
HORMONAL STIMULATION

A. Stanikova, V. Rajtova, M. Molnarova, B. Pastorova, J. Halagan
University of Veterinary Medicine, Kosice, Slovak Republic

Qualitative and quantitative histological changes in the ovarian oviducts of Slovak Merino ewes were studied in the
anoestrous period after hormonal stimulation. Observations were studied in 40 ewes, 2-4 years, the mean weight 40-50 kg.
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Hormonal stimulation for superovulation was provided by treatment with 750, 1000, and 1500 IU PMSG. The animals were
killed approximately 120 h after the application of the hormone. Samples from their oviducts were processed by the common
histological methods for examination under a light microscope and for examination under a scanning electron microscope.
We observed that the influence of PMSG in the anoestrous period increased the number of newly formed corpus luteum, i.e.
the highest number was observed in ewes stimulated with 1500 IU PMSG. The rinsing of the gonadal apparatus of the sheep
of the latter group provided the highest number of ova per ewe. The administration of serum gonadotrophins used to induce
superovulation in ewes increased the contact surface, caused multiplication of cilia in part of oviductisthmus. There are also
tertiary protuberances not only secondary ones as in the control. The ampular epithelium is more frilled and the cilia were
higher. The infundibular surface was also in addition covered by a fold with cilia well-groups in tufts and there are a lot of
spherical protrusions. From these results it follows that the hormonal preparation used in the anoestrous period to stimulate
superovulation became evident also in the changes of the oviducts as in the natural oestrous period.

THE EVALUATION OF TRACE ELEMENTS INTAKE BY RUMINANTS
P. Sviatko, M. Baran M.
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The evaluation of trace elements intake by 234 dairy cows was made from January to July. The deficiency of the
microelements in diets in comparison to the physiological needs was as follow (Co - 32%, Cu — 31%, Mn — 41-53% and Zn
— 50-58%). Diets were supplemented by microelements preparation to 100% of needs besides Co (where 5-9% of deficiency)
was remained. The efficiency of diet supplementation was controlled by AAS photometry determination of microelements
contents in serum, hair and excrement in the beginning and after six month. During 6 month period of controlled intake of
microelements, it was observed the significant increase of all microelements in excrements and serum and Zn content in hair.
From the point of view of saturation state by microelements was removed the deficiency of Cu and Zn. It was observed the
improve of Mn and Co saturation state, but partial deficiency of these elements were remained. The results confirmed, that
the microelements intake by ruminants it is possible to control and evaluate by analytical determination of the microelement
content in indicatory materials (serum, hair and excrements). By this method it is possible to control the efficiency of the
microelements intake manipulation in ruminants with the aim to remove the problems with deficiency of microelements.

PREGASTRIC AND POSTGASTRIC DIGESTION IN HAMSTER (MESOCRICETUS AURATUS)

J. Simunek, H. Bartoriovda, M. Marounek

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-Uhfinéves,
Czech Republic

The hamster possesses a distinctly compartmentalized stomach which consist of a forestomach and a glandular stomach
and he also has a well-developed caecum. The comparsion of digestive processes in these compartments was carried out.

The concentrations of short chain fatty acids (SCFA), mainly acetate and butyrate, in the forestomach were high and similar
to those in the caecal digesta. On the other hand, SCFA concentrations in the stomach digesta were very low. Ammonia,
lactate and ethanol concentrations were very low in all tested compartments. Eight enzymatic activities were measured in the
forestomach, stomach and caecal contents. High activities of polysaccharidases (carboxymethylcellulase, amylase, xylanase
and pectinase) and maltase and invertase were found in the caecum and forestomach, contents of the stomach exhibited
significant activities of proteases and lipase only. Digestive processes in the forestomach and caecum exhibited very similar
activities.

ONTOGENESIS OF ADIPOSE TISSUE FUNCTION IN GOATS
J. Skarda

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic

Perinatal (1-2 days of age), month-old (24-32 days of age) and 8 month-old male goats were used to investigate the effect
of age and chronic culture (24 h) of perirenal and omental adipose tissue explants in the presence of insulin, cortisol and
recombinant bovine somatotropin (bGH), alone or in different combinations, on lipogenic responses in the absence and in
the presence of catecholamines in acute incubations (2 h). Addition of insulin alone, bGH alone or insulin plus bGH to the
culture medium had no effect on the rate of fatty acid synthesis in tissues of all groups. Cortisol alone had no effect on
lipogenesis in perinatal animals but had inhibitory effect in perirenal adipose tissue of month-old goats and in omental adipose
tissue of 8 month-old goats. An inhibitory effect of cortisol was eliminated by the simultaneous addition of insulin. Stimulatory
effect of insulin plus cortisol on lipogenesis was decreased by further addition of bGH. Isoprenaline (Iso) but not noradrenaline
(Ne) inhibited lipogenesis in freshly prepared explants of both adipose tissues of perinatal animals. In omental explants from
older animals both Iso and Ne inhibited lipogenesis; Iso was more effective than Ne.

Supported by the Grant Agency of the Czech Republic (Project No. 523/99/0843).
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STIMULATION OF MAMMOGENESIS BY STEROID HORMONES IN MICE: THE EFFECT
OF STRAIN AND BODY WEIGHT

J. Skarda

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic

The mouse has become established as a convenient animal to use in the biological testing of different hormone analogues
because of its small size, low cost and relatively short life span. However, we have encountered great difficulties in the
interpretation of our tests on stimulation of mammary gland and seminal vesicles growth by different hormones in young
intact male and female mice of the same age but different body weight. For example, in young males (34 days of age) of
CBA strain, body weight varied from 9.7 g to 19.4 g. The weight of androgen dependent organs, prepucial glands and seminal
vesicles (expressed per 100 g of body weight) was 500% and 800% greater in large animals, respectively, than in small ones,
whereas the weight of the spleen was the same in both sizes of animals. Variation in the size of hormone-dependent organs
is a large source of error, and thus animals for hormone assays should be accurately selected with respect to both age and
body wci;ht. In the present experiments the ability of adult, castrated male mice to respond to injection of norethindrone
(25 pg.d™, for 15 days) by stimulation of mammary growth (% area of mammary tissue occupied by epithelial structures)
varied according to the strain: C3H/Di 25.6%; CBA 23.4%; ICR 12.4%; C57/B110 5.5%; BALB/C/OLA 5.3 %; DBA/2 5.2%;
C57/B16 2.2%; BALB/C/HAN 1.8%. After crossbreeding using either females CBA or C3H/Di with males of other strains
the variation in mammary growth in males of F1 generation in response to norethindrone was substantially dereased (24.2—
40.4%). Thus inbred or purebred mice should not be used for measuring of hormonal activities of different steroid analogues.

Supported by the Grant Agency of the Czech Republic (Project No. 523/99/0843).

DAIRY HERD HEALTH PROGRAM
J. Skarda!, O. Skardova?

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhFinéves,
Czech Republic
2State Veterinary Institute, Prague, Czech Republic

The “Dairy Herd Health Program* is a planned and coordinated approach to achieving and maintaining optimal health and
productive efficiency of dairy herds. The program was developed in the U.S.A. nearly 40 years ago as a reaction to changes
that took place in the agricultural economy after World War II which resulted in rising costs and lower net returns for
dairymen. These changes were: increased milk production per cow, a decrease of total dairy cow numbers nationally, more
cows per herd, increased incidence of production diseases. The approach which was used in developing this program was
centered around the concept of herd performance targets. It was necessary to define the aims of the program in biological
terms which relate closely to the economic efficiency of the herd (calving to conception, intercalving interval, lactation length,
production level etc.). The program covers the following aspects of herd management: reproduction, mastitis control, general
health, client education, total nutritional management assistance and a system of record-keeping. The Herd Health Program
is really an extension of veterinary science and medicine. Veterinarians are, therefore, qualified to aid the farmer in removing
those factors limiting production which generally relate to high incidence of subclinical (production) diseases.

Supported by the Grant Agency of the Czech Republic (Project No. 523/99/0843).

KERATIN EXPRESSION IN GOAT MAMMARY GLAND DURING ONTOGENESIS, PREGNANCY
AND LACTATION

J. Skarda', V. Mare$?, J. Bartek®

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-Uhrinéves,
Czech Republic

2Institute of Physiology, Academy of Sciences of the Czech Republic, Prague, Czech Republic

3Masaryk Institute of Oncology, Brno, Czech Republic

Keratins are useful markers for the identification of cell lineage and differentiation status of the epithelia. Keratins are
a family of more than 30 structurally related proteins that associate in pairs to form the intermediate filaments. The mammary
gland contains at least four types of epithelial cells: luminal ductal, basal ductal, luminal alveolar and myoepithelial cells. In
our experiments, the distribution of keratins in frozen sections of mammary glands from young and adult virgin, pregnant
and lactating goats was determined by immunofluorescence with anti-human-keratin monoclonal antibodies targeted to kera-
tins 7, 8, 14, 18 and 19. Keratins 7, 8 and 18 were uniformly distributed in ductal epithelial structures of immature and mature
virgin animals (number of basal-myoepithelial cells was probably low). In lactating mammary glands expression of keratins
8 and 18 was highly positive in luminal ductal cells; luminal alveolar cells were weakly stained. Anti-keratin antibodies to
keratins 14 and 19 were unreactive with both basal and luminal cells.

Supported by the Grant Agency of the Czech Republic (Project No. 523/99/0843).
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BIOLOGICAL ACTIVITY OF INSULIN ANALOGUES IN MOUSE MAMMARY EXPLANTS

J. Skarda', M. Mrazikové', L. Klasova, J. Barthovi?, T. Barth®, J. Velek®, J. Jezek®

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Prague-UhfFinéves,
Czech Republic

2Charles University, Faculty of Sciences, Department of Biochemistry, Prague, Czech Republic

3Institute of Organic Chemistry and Biochemistry, Academy of Sciences of the Czech Republic, Prague, Czech
Republic

Biologically inactive desoctapeptide B?-B* insulin (DOI) was recently Prepared by tryptic cleavage of porcine insulin.
Synthetic peptides modulating sequence Gly-Phe-PheNH2, tetrapeptides B*-B% and analogues of octapeptides of natural
sequences were obtained by solid-phase peptide synthesis and then were coupled in trypsin-catalyzed reaction to DOI:
Gly-Phe-N(Me)Phe-PheNH2 (TP), Gly-Phe-PheN(Me)TyrNH2 (B), Gly-Phe-N(Me)TyrNH2 (C), Gly-Phe-N(Me)Phe-Tyr-Thr-
-Pro-Lys(Pac)-Thr (A), Gly-Phe-Phe- Tyr-Thr-Pro-Lys(Pac)-Thr (PacLys). Relative efficiency of insulin analogues was de-
termined according to their abilities to stimulate DNA synthesis in mammary explants from nulliparous pregnant mice. The
introduction of a methyl group to peptide bonds of tetrapeptides (TP and B) had no effect on biological activity of these
analogues. However, biological activity of tripeptide (C) was 50% lower than activity of porcine insulin. Modification of
lysin bond in position B29 by phenylacetic acid (PacLys) decreased activity by 30% and further introduction of a methyl
group to the peptide bond in position of B24 (A) resulted in no activity of an analogue.

Supported by the Grant Agency of the Czech Republic (Project No. 523/99/0843) and MPO CR (Project No. PZ-Z2/32/98).

COMPARISON OF THE COURSE OF SELECTED PHYSIOLOGICAL FUNCTIONS IN CALVES AS
RELATED TO SEX

M. Soch!, J. Travniéek!, P. Novak?, E. Matouskova', E. Sachova'

IUm'versity of South Bohemia, Faculty of Agriculture, Department of Anatomy and Physiology of Farm
Animals, Ceské Budéjovice, Czech Republic

2Um'versily of Veterinary and Pharmaceutical Sciences, Faculty of Veterinary Hygiene and Ecology,
Department of Zoohygiene, Brno, Czech Republic

The objective of this paper is a closer study of the relationships, which characterise different demands of calf organisms
as related to their sex and their respond to the bio-climatic environment. In female heifers and male calves changes in the
course of physiological functions and yields under production conditions were evaluated. The observation was carried out
two successive rounds in a joint group of heifers and male calves for the period of 285 and 261 days after the start of fattening
at the average age of 15-25 days. It was found out in both test groups that, under the same conditions, heifers showed a
lower average daily weight gain (0.644 and 0.502 g) than male calves (0.716 and 0.549 g), the heat production per 1 kg live
weight per hour (9.661 and 10.199 kJ) was higher in the first heifer group and lower in the second heifer group as compared
with male calves (9.091 and 10.574 kJ), the same goes for the output of bound heat (2.858 and 2.189 kJ as compared with
2.585 and 2.433 kJ). The detected variations in the studied physiological values between heifers and male calves were not
statistically significant, nevertheless, a generalised statement can be made that the tendency of male calves to respond to
changes in breeding technologies by varying values of the evaluated functions was more relevant than in heifers and, on the
other side, heifers showed a more prominent response to sudden changes in their daily diet.

PHYSIOLOGICAL IMPACT OF NITRATE AND IODINE STRAIN IN LAYERS
J. Travniéek, V. Kroupova, M. Soch

lUniver,s'ily of South Bohemia, Faculty of Agriculture, Department of Anatomy and Physiology of Farm
Animals, Ceské Budéjovice, Czech Republic

The objective of this paper is the determination of a wider spectrum of physiological parameters (iodine content in egg
yolk; haemoglobin content in blood; erythrocyte and leucocyte counts, cholesterol values, iodine content, total proteins and
lipids in blood; thyreocyte height values) in goitrogenic effects of nitrates compensated by varying iodine intake from feed
mixture dry matter (M.DM).

The study was carried out in two experiments:

Group
Experi- | Days A B C
ment  |.Gfstrain. [T, NO, 1 n NO, 1 n NO, I
mg/l mg/kg M.DM. mg/l mg/kg M.DM. mg/l mg/kg M.DM.
| 26 5 0 0.3 5 80 1.5 - - -
11 30 9 0 0.3 9 80 0.3 9 80 0.8

The iodine content in egg yolk showed a mean decrease from 2239 to 1195 g/kg as a result of NOj3 strain only with the
intake of 0.3 or 0.8 mg I’/kg M.DM. Due to the fact that iodine was absorbed by receptors in ovars, the content of 1.5 mg
I/kg M.DM. compensated the competitive effects of NOa. The iodine content in blood plasma showed in both experiments
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a relative decrease of values by 26-41% irrespective of the levels of iodine supplement. The goiterous effects of nitrates were
proved by increased thyreocytes height even with the intake of 0.8 mg I/kg M.DM. The strain did not result in changes in
the other parameters.

PASSAGE OF LARGE PARTICLES AND THE DIGESTIBILITY EVALUATION BY NYLON
CAPSULE METHOD IN CATTLE

J. T¥inacty', P. HomolkaZ, M. Simek', M. Sustala

'Research Institute of Animal Nutrition, Ltd., PohoFelice, Czech Republic
2Research Institute of Animal Production, Prague-Uhrinéves, Czech Republic

In 1995 the nylon capsule method was presented for the first time. The method is based on nylon capsules of 10 mm size,
made of nylon cloth, filled with feed samples and orally inserted into the animals. The still unanswered question related to
the above method is: which is the optimum capsule size to use. For the test described in this abstract plastic particles were
used instead of the model nylon capsules. The trial was performed on two lactating cows. The diet consisted of 20 kg of
maize silage with 27.16% of dry matter (DM), 4 kg of alfalfa hay and 6 kg of a mixture. The mean milk yield was 17.62
(s.e. 0.18) and 16.56 kg (s.e. 0.14), respectively. The trials were performed with cylinder-shaped plastic particles. These were
made of polypropylene with limestone as the filler (Chirana, Brno). The particles were applied orally as a paper bolus. In the
trial 6, 8, 10 and 12 mm particles were used. Fifty particles of each size (together 200 pieces) were applied into each cow at
a time. When 166 hours elapsed after application, cumulative recovery of 6, 8 and 10 mm particles reached values within the
range of 96.00-98.67%, while 12 mm particles showed the recovery of 82.67% (P < 0.05).

THE EFFECT OF HEAVY METALS ON THE METABOLISM IN RUMINANTS
J. Varady, E. Michnova, V. Elias
University of Veterinary Medicine, Kosice, Slovak Republic

The heavy metals are frequent contaminant of environment. Their higher concentration in water, soil and plant produces
a real risk for physiological function of organisms. This idea formed our experiments to provide: a) an urease activity
inhibition by means of copper and cobalt in the rumen, b) the response of peroral administration of sublethal doses of mercury
on lipid metabolites in blood, c¢) activity of glucose-6-phosphate dehydrogenase in erythrocytes of sheep in the region
contamined by heavy metals and in the same animals after administration of a feed mixture containing Hg, Pb, Cd, Zn, Cr,
Cu, Fe and As. A mild decrease of the activity of urease was found after the application of inhibitors, the level of ammonia
in the rumen however, remained unchanged. The mercury have not significantly influenced the trialglycerol, cholesterol,
phospholipids, NEFA and lipoproteins level in the blood serum of mature sheep. There was no significant differences in the
enzyme activity of erythrocytes from contained and control region (outside the air-pollution).

THE INFLUENCE OF METHANOGENIC INHIBITORS ON THE FERMENTATIVE PARAMETERS
OF RUMEN CILIATES ENTODINIUM CAUDATUM AND EPIDINIUM ECAUDATUM

Z. Varadyova, S. Kisidayova, 1. Zelenak, P. Siroka
Institute of Animal Physiology, Slovak Academy of Sciences, KoSice, Slovak Republic

The methanogenic activity of Entodinium caudatum (E.c.) culture was investigated and compared to the culture of
Epidinium ecaudatum f. caudatum et ecaudatum (Epi.e.). The production of methane, volatile fatty acids and digestibility of
the substrates were measured. The effects of penicillin G, streptomycin, chloramphenicol, 2-bromoethanesulfonic acid and
pyromellitic diimide on the methanogenesis of ciliate protozoan cultures were tested. The methanogenic activity of both E.c.
and Epi.e. was well-preserved after long-term cultivation. Microscopic observation revealed that methane production by E.c.
was probably caused by their intracellular methanogenic activity, while methane production by Epi.e. could be accounted to
both the methanogenic bacterial fraction of their external surface and their intracellular activity. Decrease of digestibility and
differences in the fermentation end products accompanied the inhibition of methanogenesis in both cultures. E.c. appeared to
be more sensitive than Epi.e. to the compounds tested.

Language corrections of the published abstracts were made by the conference organizers.

CZECH J. ANIM. SCI., 45, 2000: I-XV XV












