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PC-PROGRAMS FOR ESTIMATING ECONOMIC WEIGHTS
IN CATTLE

PC-PROGRAMY PRO STANOVENI EKONOMICKYCH VAH U SKOTU

M. Wolfova, J. Wolf

Research Institute of Animal Production, Praha-Uh¥rinéves, Czech Republic

ABSTRACT: A short description of two PC programs is given. The program EW calculates the economic weights for up to
13 continuous traits in dual-purpose or dairy cattle. For the given trait up to seven various models can be chosen reflecting
different management strategies, quota systems and different options in the definition of traits and breeding goals. The
program CARCASS calculates the economic weights for fleshiness and fat covering in cattle and can be adapted for similar
categorical traits, e.g. calving difficulty. The economic weights calculated with these programs can be mainly used for the
construction of selection indices, the evaluation of breeding programs and the optimization of mating plans. In some special
cases they can also be useful for other economic evaluations in production herds.

cattle; economic weights; PC-programs

ABSTRAKT: Jsou popsany dva programy pro osobni pocitace. Program EW pocitd ekonomické vahy maximélné 13 spojitych
vlastnosti u skotu s kombinovanou uZitkovosti nebo u skotu dojného. Pro kaZdou vlastnost je moZné zvolit aZ sedm riznych
modelt, které odraZeji rizné strategie chovu, systém kvét a rizné mozné definice vlastnosti a $lechtitelskych cili. Program
CARCASS pocitd ekonomické vihy zmasilosti a protuénélosti jate¢ného téla skotu a miZe byt pfizpisoben i k vypocltu
ekonomickych vah podobnych nespojitych vlastnosti, napf. obtiZnosti teleni. Ekonomické vahy stanovené témito programy
jsou ur&eny pfedev§im pro konstrukce selekénich indexi, k ekonomickému hodnoceni selekénich programi a k optimalizaci

pfipafovacich plani. V urgitych pfipadech mohou byt uZite¢né i pro jiné ekonomické analyzy v konkrétnich stddech.

skot; ekonomické vahy; PC-programy

INTRODUCTION

In modern breeding programs, the definition of the
breeding objective has become more and more in-
fluenced by complex economic calculations than by
purely empirical considerations. For specifying the
breeding objective, a set of traits has to be chosen and
their economic weights have to be calculated (Few -
son, 1993).

In general, the economic weight of a trait is the
change in the economic result of a certain production
system due to increasing the genetic population level
of the trait by one unit (Groen, 1992). The economic
weights of traits together with the genetic parameters
help the breeders to answer the question how important
the particular traits are for breeding and how to weight
deviations in different performance traits to obtain the
true economic value of a breeding animal.

The accuracy of the estimates of the economic
weights is an important factor influencing the success
of a breeding program. This accuracy depends after all
on unbiased predictions of future developments in the
economic parameters (prices, costs). For unstable eco-
nomic situations, the possibility of a fast recalculation
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of the whole set of economic weights is very important.
A computer program calculating the economic weights
is a useful tool for solving this problems. In the litera-
ture several programs were presented (Boichard,
1990; B6bner, 1994).

In the Czech Republic, no sophisticated economic
principles have been applied to cattle breeding and se-
lection until now. Therefore two PC programs were
developed for defining economic breeding objectives
and for having the possibility quickly to react to
changes in economic conditions and to recalculate eco-
nomic weights.

BASIC CONCEPT OF THE PROGRAMS -
THE PROFIT FUNCTION IN THE CLOSED
HERD PRODUCTION MODEL

For the derivation of the economic weights a closed
herd model was used, which included the whole pro-
duction system of a dairy or dual purpose breed within
a given breeding area. The detailed description of the
closed herd model is given by Wolfova etal. (1991,
1995a, b).
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The production efficiency of the closed herd was
expressed by the discounted profit which was calcu-
lated as the difference between the total revenues from
the whole life cycle of the first generation of progeny
of selected animals born in the system during one year
and the total costs incurred. Both revenues and costs
were discounted to the birth of the animals in order to
take into account the time when the different traits in-
fluenced the revenues and costs. All measures were
referred to so-called ,,standard female unit (one cow
place occupied during an entire year). The profit func-
tion for the closed herd is as follows:

2=S¢ Y, N Ryap ~Crac,) ()
ke Q
with Q = {JTE, CHTE, JJ, CHJ, JB, JP, K}
where: Z° — total discounted profit in the closed herd
Sk — number of standard female units in the closed
herd
Nk — average ber of Is in gory k per

standard female unit
Rk, Cr - average revenues and costs, respectively, per ani-
mal of category k
4R gc; — discounting coefficient for revenues and costs,
respectively, in category k
The categories of animals are: CHTE - breeding
calves to 6 months of age (male and female), JTE -
calves culled within the rearing period, JB — fattened
bulls from 6 months of age to slaughter, CHJ — breed-
ing heifers from 6 months of age to 1st calving, JJ —
culled heifers not needed for the replacement of the
cow herd, JP — cows culled in the 1st lactation (espe-
cially for low milk production), K — cows culled in the
second and later lactations.
The discounting procedures used in the program are
described in detail by Wolfova et al. (1993).
The economic weight of a given trait is defined as
the partial derivative of the total profit function with

I. Traits included (x) into the given variant and subvariant

respect to the given trait whereby all traits are assumed
to take their mean values:

YA @
a=—
ox; -
where: a;j — economic weight of the trait under consideration
xi — value of the trait under consideration
x - vector of the values of all traits
K - vector of the means of all traits

The procedure described by Wolfova et al.
(1995b) was used to calculate the partial derivative of
the profit function with respect to categorical traits.

EVALUATED TRAITS, VARIANTS AND MODELS
USED IN THE PROGRAMS

An overview of the combinations of traits forming
the individual variants and subvariants for the calcula-
tions in the program EW is given in Tab. I. The sub-
variants differ in the selling system of animals for
slaughter (A — animals are paid for carcass weight, B —
animals are paid for life weight). In several variants,
the economic effects of correlated traits not primarily
included in the list are taken into account. The program
CARCASS considers only carcass quality traits. In the
following text, a short survey of traits and models
within traits is given.

Milk yield is defined as the amount of milk with
given fat and protein content (models 1 and 3) or the
amount of milk without fat and protein (models 2 or 4)
that is produced by one cow in the standardized 1st
lactation and that is adjusted to the average age at 1st
calving and the average length of the calving interval.
The economic weight is calculated for the situation
without milk quota (models 1 and 2) or for the quota
system (models 3 and 4).

Variant and subvariant

Trait 1 2 3 4 5

A B A B A B A B A B
Milk yield X X X X X X X X X X
Milk fat X X X X X X b3 X X X
Milk protein X X X X X X b3 X X X
Daily gain in fattened bulls X X X X X X X X X X
Dressing percentage in bulls X X X X x
Fattening period of bulls x @ x X X X X
Feed conversion in bulls b3 b3 b3 b3 b3 b3 X b X X
Cow weight X X X X X X X X
Calving interval X X X X X X X X X X
Age at Ist breeding X X X X X X
Interval between Ist and last breeding of heifers X X X X X X X X X X
Length of production life X X X X X X X X X X
Net daily gain in fattened bulls X X X % X X X X X X
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Milk fat and milk protein are defined either as fat
and protein content in per cent (model 1) or as fat and
protein amount produced by one cow in the standar-
dized 1st lactation (model 2).

Daily gain and net daily gain of bulls are defined
as the average daily gain and average net daily gain
(gain in carcass weight), respectively, of bulls during
the fattening period. The economic weights of these
traits take into account the influence of correlated
changes in daily or net daily gain in calves and heifers
(models 2, 3, 4 and 5) and also in cows (model 1) on
profit; these influences are not included in models
6 and 7. The models differ further in the management
strategies. The bulls are supposed to be slaughtered at
fixed age (models 1, 2, 3 and 6) or at fixed weight
(models 4, 5 and 7). The breeding heifers are expected
to be mated at fixed age (models 1, 3 and 4) or at fixed
weight (models 2 and 5).

Dressing percentage of bulls is defined as the rela-
tion of the carcass weight of bulls to their live weight
at slaughter. In model 1 the correlated effects on dress-
ing percentage in calves, heifers and cows are included
in the calculation of the economic weight of this trait.
In model 2 these effects are not taken into account.

Fattening period of bulls is the period from the end
of the rearing period of calves to the time when bulls
are slaughtered. This trait characterizes the optimal age
of animals at slaughter when the carcass quality is the
best. The age depends on the earliness of growth or the
degree of maturity of the animals. In model 1 it is
assumed that the length of the fattening period of bulls
is correlated with the mature cow weight (KniZe et
al., 1987), in model 2 no correlations are assumed.

Feed conversion in bulls is defined as net energy
requirement for the daily gain in the fattening period
of bulls. When calculating the economic weight for this
trait, the correlated responses in net energy requirement
for daily gain in calves and heifers are included (model 2)
or only in energy requirement for maintenance in bulls
(model 3) or in energy requirement for daily gain,
maintenance and milk production in all other categories
(model 1). In model 4 no correlated changes are in-
cluded.

Cow weight is the mature weight of cows. In model
1 it is assumed that a change in cow weight has in-
fluence on the optimal age at 1st breeding, in model 2
such an assumption is not made.

Age at 1st breeding is defined as the average age
of heifers at 1st breeding that signalizes the earliness
of sexual maturity in females. In model 1 it is assumed
that raising the age at Ist breeding is connected with
an increase in the mature weight (KniZe et al., 1987).
In model 2, this connection is neglected.

Interval between 1st and last successful breeding
of heifers characterizes the ability of the heifers to be
pregnant and/or the ability of the sires to fertilize the
heifers. Only one model is used.

Calving interval is defined as the average number
of days between two calvings. It is assumed that the
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interval between the calving and the following Ist
breeding and the length of pregnancy are constant. The
length of the calving interval characterizes the ability
of the cows to be pregnant and/or the ability of the sires
to fertilize the cow. Only one model is used.

Length of production life is defined as the average
number of lactations per cow in the herd. The trait is
adjusted to milk production, that means cows that are
culled (selected) for low milk production are not in-
cluded into the calculation of the average length of
production life. This trait is related to health and other
fitness traits of the cows. The models differ in the cull-
ing strategy. In model 1, the number of heifers mated
per standard female unit is expected to remain constant
with raising the length of production life so that the
selection intensity in the 1st lactation increases. In model
2, the heifers not needed for replacement are slaughtered
yielding a constant selection intensity in the 1st lactation
when raising the length of production life.

Fleshiness and fat covering are defined either as
the average quality class for fleshiness and fat covering
of the carcass in bulls, heifers and cows or as the pro-
portion of carcasses that fall in the best class. The cal-
culation is done separately for bulls, heifers or cows.
Only one model is used.

PROGRAM EW

The program is fully menu driven. It calculates the
economic weights for quantitative traits (all traits men-
tioned above with the exception of fleshiness and fat
covering). You will be asked to select the combination
of traits (variant), the models for the individual traits
and the way in which meat will be paid for. You can
change each of the up to 132 input parameters which
default values are proposed for (for default values see
Wolfova et al., 1995a). The results of the calcula-
tion will be written to the file EW.RES. An example is
given in Tab. I

PROGRAM CARCASS

This program calculates the economic weights for
fleshiness and fat covering using the procedure of an
underlying normal distribution (Wolfova et al.,
1995b). It is programmed using matrix notation and
written in SAS-IML™ (SAS Institute Inc, 1988). The
input parameters are integrated into the first part of the
program, which is clearly separated from the following
doing the calculations. The program is provided with
numerous comments to make its use easy.

DISCUSSION

In the described programs, the profit function is used
to calculate the economic weights. In the literature,

929



I1. Example for results from program EW given in file EW .RES

Program EW

(Economic weights Version 1.1)
Copyright 1994, 1995

Jochen Wolf & Marie Wolfova
R of Animal P
Department of Genetics and Biometrics
CZ 104 00 Praha-Uhrineves

CZECH REPUBLIC

Phone: ++42 2 677 10 778

Fax: ++42 2 677 10 779

hT 4

Date (dd.mm.yyyy): 09. 11. 1995

Variant: 1
Traits included and models used
Milk yield Model 3
Milk fat Model 1
Milk protein Model 1
Daily gain in fattening bulls Model 6
Fattening period of bulls Model 1
Feed conversion in bulls Model 1
Calving interval Model |
Age at first breeding Model 1
Interval between first and last breeding of heifers Model 1
Length of production life Model 1
Net daily gain in bulls Model 6
Animals are paid for meat
Input parameters
1 305-days milk production in 1st lactation 5100 kg
2 Protein content in milk 3.36 kg
3 Fat content in milk 4.18%
4 Average number of lactations 4
126 Milk prod. 9th lactation : milk prod. 1st lactation 1.1
127 Milk prod. 10th lactation : milk prod. 1st lactation 1.05
Derived parameters
1 Live weight of culled calves 83 kg
2 Live weight of calves at 6 months of age 173 kg
3 Fattening period of bulls 320d
62 Number of cows in 10th lactation per cow and year 2.926376 E-02
63 Live weight of bulls at slaughter 598.6 kg
Revenues
1 Revenues from one culled calf 2 075 Ke
2 Revenues from one fattened bull 18 772.1 K¢
20 Revenues from annual milk production of cows, discounted 22 670.42 Ke
Costs
1 Feed costs for gain/d per calf for culling 5.25 Ke
2 Feed costs for maintenance/d per calf for culling 8.243281 Kc
46 Total costs for cows culling in 2nd/lact. lact. per cow & year, discounted 16 768.73 Kc
47 Total profit per cow and year in closed herd, discounted 5 082.759 K¢

Economic weights per standard unit
Milk yield
Milk fat
Milk protein
Daily gain in fattening bulls
Fattening period of bulls
Feed conversion in bulls
Calving interval
Age at first breeding
Interval between first and last breeding of heifers
Length of production life
Net daily gain in bulls

2.575293 Kc/kg
-902.0757 Kel/%

3 530.376 Kc/%
3.349995 Kc/g
4.498055 Ke/d

-1 252.437 Kc/(MJ NE/kg)
48.72622 Kc/d
-7.50072 Ke/d
-9.903751 Kc/d
450.84 Kc/lactation
5.732474 Kclg

100

ZIVOCISNA VYROBA, 41, 1996 (3): 97-101



linear and dynamic programming are presented as fur-
ther methods (Henze et al.,, 1980; Boichard,
1990). Disadvantages of these methods are the high
requirement of computer memory and a certain lack of
transparency of the results for the breeders. In dynamic
programming, only a part of the animal production sys-
tem can often be included (e.g. a cow herd or a fatten-
ing farm) as very large sets of equations must be solved
(Bobner, 1994). In linear programming, the whole
agricultural sector can be included, which requires
a complex knowledge of the relationships between
a very large number of input parameters (Zeddies,
1994). Therefore, in spite of the fast development in
computer technology, the derivation of a profit function
on particular traits is still the standard method for de-
riving economic weights (Groen, 1989; Bekman,
van Arendonk, 1993). The profit function of a pro-
duction system can be clearly defined and the economic
weights calculated on this basis are transparent for the
users.

The computer programs presented above do not in-
clude all economically important traits. Mastitis and
other diseases or calving ease were not included yet as
no adequate data have been available until now. But
there are no general problems to integrate these traits
into the programs.

The main advantage of computer programs is the
possibility to recalculate quickly the economic weights
if the relations between prices and costs go through
significant alterations. As was shown in a sensitivity
analysis (Groen, 1992), small changes in prices and
costs (about 10-20%) influence the economic effect of
selection only slightly.

The economic weights calculated by the computer
programs mentioned above can be mainly used for the
construction of selection indices in dual purpose or
dairy cattle. Furthermore, they can serve for the eco-
nomic evaluation of breeding programs and for the op-
timization of mating plans. In limited cases, when us-
ing input data from concrete herds, the programs can
also be useful for other economic evaluations in cattle
production.
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PRODUKCIA MLIEKA A JEHO ZAKLADNYCH ZLOZIEK
U DOJNIC PLEMIEN SLOVENSKE STRAKATE
A HOLSTAJNSKE CIERNOSTRAKATE A ICH KRIZENIEK

PRODUCTION OF MILK AND ITS BASIC COMPONENTS IN DAIRY
COWS OF THE SLOVAK PIED AND HOLSTEIN BLACK-PIED BREEDS
AND IN THEIR CROSSBREDS

J. Chrenek, D. Peskovic¢ova, J. Huba, P. Chrenek

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: The paper presents an interpretation of milk production, content of fat, proteins, dry matter, solids-not-fat
(SNF) and lactose, live weight and persistence index in dairy breeds Slovak Pied (S) and Holstein-like Black-Pied Lowland
(HBL) and their crossbreds F1, F11 (75% of HBL — 25% S), F101 (62.5% HBL - 37.5% S), F111 (87.5% HBL - 12.5% S),
F1111 (93.75% HBL - 6.25% S) and F11111 (96.88% HBL — 3.12% S) from the 1st to the 3rd lactation. Dairy cows of all
genotype groups were kept on 31 farms and they delivered their calves in the period from 1985 to 1991. A total of 9,171
first, 6,722 second and 4,344 third lactations were statistically processed. The results can be summarized as follows: In
comparison with milk production of dairy cows of S breed, milk production of F101 and F11 generation crossbreds was on
average higher by 12.67% and 17.86% but it was lower by 26.31% and 8.33% than in HBL cows. F101 crossbreds had the
average content of milk fat amounting to 4.04 g/100 g, while it was 3.99 g/100 g in F11 crossbreds. The content of milk
proteins was 3.32 g/100 g in F101 crossbreds and 3.27 g/100 g in F11 crossbreds; dry matter content made 12.65 g/100 g
and 12.49 g/100 g and the values for solids-not-fat amounted to 8.53 g/100 g and 8.49 g/100 g. Dairy cows of S and HBL
breeds had the fat content of 4.13 g/100 g and 4.02 g/100 g, resp., while the protein content equalled 3.37 g/100 g and
3.26 g/100 g. Milk production per day of life over the first three lactations on average: 5.79 kg milk in dairy cows of S breed,
7.47 kg in HBL dairy cows, 7.14 kg in F101 crossbreds and 7.37 kg milk in F11 crossbreds. The age of dairy cows at first
calving: 869.3 days in dairy cows of S breed, 833.8 days in HBL cows, 852.0 days and 844.8 days in F101 and F11 crossbreds,
respectively. Average live weight of dairy cows at third calving: 597.9 kg in S dairy cows, 589.3 kg in HBL, 606.9 kg and
610.1 kg in F101 and F11 crossbreds. The crossbreds of F111, F1111 and F11111 generations (absorptive crossing) had the
milk production per lactation on average higher by 17.67% to 23.73% than did the dairy cows of S breed, but lower by 7.89%
(F111) or basically the same (F11111) as the Holstein-like Black-Pied dairy cows. Fat content in the milk of these crossbreds
ranged from 3.99 g/100 g (F111) to 3.95 g/100 g (F11111), dry matter and milk protein content from 12.41 g/100 g to
12.18 g/100 g and from 3.25 g/100 g to 3.17 g/100 g, resp. Milk production per day of life (over the first three lactations)
ranged from 7.35 kg (F111) to 7.88 kg (F11111). The live weight of crossbreds from absorptive crossing fluctuated from
614.4 kg (F111) to 597.5 kg (F11111). The age of crossbreds at first calving was 838.2 days, 824.3 days and 828.3 days.
Lactation persistence was highest in the first lactation; its values equated in the next two lactations or they were negligibly
higher.

dairy cows; combination and absorptive crossing; milk performance; solid component content in milk

ABSTRAKT: Analyzovali sme produkciu mlieka a obsah jeho zdkladnych zloZiek u dojnic plemien slovenské strakaté (S)
a holStajnizované &iernostrakaté (HNC) a ich kriZeniek z kombina&ného (F1, F101, F11) a prevodného kriZenia (FI111, F1111,
F11111 genericie). Produkcia mlieka kriZeniek F101 a F11 genericie bola oproti dojniciam plemena slovenské strakaté vy3sia
0 12,67 % a 17,86 % a oproti dojniciam HNC niZSia 0 26,31 % a 8,33 %. Krizenky F111, F1111, F11111 generécie mali
uZitkovost o 17,75 aZ 23,73 % vy3iu ako dojnice slovenského strakatého plemena. Produkcia mlieka na defi Zivota bola (za
prvé tri laktécie) u dojnic plemena S 5,79 kg, u dojnic HNC 7,47 kg, u kriZeniek F101 7,14 kg, F11 7,37 kg a u kri%eniek
F111 aZ F11111 genericie od 7,35 do 7,88 kg. Obsah mlie¢neho tuku bol u kriZeniek v3etkych genotypovych skupin niZ§i
ako intermedidlna hodnota parentélnych plemien. Obsah mlie¢nych bielkovin, sufiny a laktézy sa so zvySujicim dedi¢nym
podielom holStajnského plemena zniZoval.

dojnice; kombina&né a prevodné kriZenie; mliekova wZitkovost; obsah pevnych zloZiek v mlieku
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UvoD

Slovenské strakaté plemeno, ktoré sa vytvaralo v ma-
lovyrobnych podmienkach, menej vyhovovalo svojimi
produkénymi vlastnostami pre intenzivnu vyrobu mlie-
ka a morfologickymi a funkénymi vlastnostami veme-
na pre chov v mechanizovanych podmienkach a pri vy-
sokych koncentraciach.

Tieto skuto&nosti si vyniitili také plemenarske postu-
py, ktoré z hladiska u&inku a ¢asu boli najefektivnejsie.

Jednym z opatreni bola postupna typova Specializé-
cia uplatnenim medziplemenného kombinacného a pre-
vodného kriZenia za d¢elom vytvorenia mliekového
azitkového typu na podklade slovenského strakatého
plemena (mliekovo-misového typu) pri vyuZiti intro-
dukcie v prvej faze eurépskeho Ciernostrakatého ple-
mena a neskOr syntézy eurdpskeho Ciernostrakatého
plemena s holStajnskym plemenom. Od roku 1980 sa
pri tvorbe mliekového typu pouZivali len plemenniky
holStajnského plemena.

V préci sa analyzuje produkcia mlieka, jeho obsah
a produkcia zékladnych zloZiek u dojnic plemien slo-
venské strakaté a holStajnizované Ciernostrakaté a ich
kriZeniek z kombina¢ného a prevodného kriZenia.

Problematikou medziplemenného kriZenia simental-
skeho plemena a jeho razov s Ciernostrakatym niZin-
nym, predovietkym hol$tajnskym plemenom z hladis-
ka produkcie mlicka a obsahu zdkladnych zloZiek sa
zaoberali Chrenek, Plesnik (1981), Chre-
nek (1981, 1985), Chrenek et al. (1985), D&d-
kova etal.(1993), Kadlecik etal. (1992), Huba
et al. (1994), Flak et al. (1993) a Dédkovi,
Bellér (1992). Zistili, Ze krizenky slovenského stra-
katého plemena s Ciernostrakatym niZinnym (holStajni-
zovanym) plemenom dosahuji vy3$8iu produkciu mlie-
ka o 800 aZz 1 300 kg oproti dojniciam slovenského
strakatého plemena. ZvySujici sa dedi¢ny podiel hol-
Stajnizovaného Ciernostrakatého plemena pri prevod-
nom kriZeni ovplyviiuje pozitivne produkciu mlieka,
ale negativne obsah tuku predovsetkym mliecnych biel-
kovin a tym aj suSiny mlieka.

Podla autorov Boz¢ et al. (1985), Gere et al.
(1985) a Dunay et al. (1982, 1983) sa produkcia
mlieka kriZeniek F1, F11, F111 generécie zvysila o 6
aZz 13 % a obsah mlie¢neho tuku poklesol na 3,64 aZ
3,44 g/100 g. So zvySujicim sa poctom laktécii
a produkciou mlieka poklesol obsah tuku z 3,64 na
3,34 g/100 g v $tvrtej laktacii u kriZeniek F11 genera-
cie. U kriZeniek F111 generacie poklesol obsah tuku aZ
na 3,32 g/100 g.

Podobné vysledky ¢o do vy$ky produkcie mlieka,
ale menSieho poklesu obsahu tuku kriZeniek F1 gene-
racie plemien fleckvieh a hol$tajnské (0,05 az 0,15
g/100 g) uvadzaju Kogel etal. (1977)a Lazare-
vié, Novakovié (1979).
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MATERIAL A METODA

Boli spracované vysledky laktécii dojnic otelenych
od roku 1985 do roku 1991 (od 1. do 3. laktacie). Hod-
notené boli dojnice plemien slovenské strakaté (S), hol-
Stajnizované &iernostrakaté nizinné (HNC) a ich kri-
zenky F1, F11 (75 % HNC a 25 % S), F101 (62,5 %
HNC a 37,5 % S), F111 (87,5 % HNC a 12,5 % S),
F1111 (93,75 % HNC a 6,25 % S) a F11111 (96,88 %
HNC 23,12 % S).

KriZzenky F101 a F11 reprezentovali kombina¢né
kriZzenie a krizenky F111, F1111 a F11111 generacie
prevodné kriZenie. KriZzenky F11, F111, F1111
a FI11111 generécie boli tvorené &istokrvnymi ple-
mennikmi hol$tajnského plemena takto (M = matka,
O = otec): M F1 x O HNC = M F11 x O HNC = M
F111 x O HNC = M F1111 x O HNC = F11111 gene-
racia. Krizenky F101 boli tvorené bud M F1 x O F11 =
F101, alebo M F11 x O Fl = F101 generacia.

Sledovali sme obsah mlie€neho tuku, bielkovin, lak-
tézy, suSiny a prepoctom obsah BTS (beztukovej susi-
ny). Obsah uvedenych zloZiek mlieka sme stanovili na
infraanalyzatore BENTLY-500, udaje o Zivej hmotnos-
ti krav sme ziskali z plemenéarskych zédznamov.

Zékladny c¢iselny material bol spracovany jednofak-
torovou analyzou rozptylu a rozdiely v sledovanych
ukazovateloch medzi jednotlivymi genotypovymi sku-
pinami t-testom.

VYSLEDKY

Produkcia mlieka a obsah jeho zdkladnych zloziek
v prvej laktécii si uvedené v tab. I. Z tabulky vidiet,
Ze dojnice slovenského strakatého plemena vyproduko-
vali vysoko preukazne najmenej mlieka v porovnani
s ostatnymi hodnotenymi genotypovymi skupinami doj-
nic. Naopak, najvysSiu produkciu mlieka v prvej lakta-
cii dosiahli krizenky F11111 generacie — 4 675,9 kg,
¢o je 0 3,57 % viac ako u dojnic holStajnizovaného
¢iernostrakatého plemena, ktorym sa produkciou mlie-
ka prakticky vyrovnavaji kriZenky F111 genericie
(4 515,5 kg).

Z genotypovych skupin kriZeniek dosiahli najniZsiu
produkciu mlieka krizenky F101 genericie (4 055,9 kg),
Co predstavuje menej oproti krizenkdm F11 generacie
o 6,53 %, oproti F111 o 10,18 % a oproti F1111
0 9,55 %. Oproti krizenkdm F11111 generjcie tvori
rozdiel v neprospech kriZeniek F101 generacie aZ
13,26 %.

Rozdielna produkcia mlieka v prvej laktécii, roz-
dielny vek pri prvom oteleni i rozdielna diZka lakticie
do urditej miery ovplyvnili produkciu mlieka na defi
Zivota, ale tendencia ¢o do najvys$Sej a najniZSej pro-
dukcie sa udrZala ako pri produkcii mlieka v I. laktacii.

V obsahu mlie¢neho tuku nedosiahli krizenky vset-
kych genotypovych skupin ani intermedialne hodnoty
parentilnych plemien. Je to pravdepodobne spdsobené
pouZzitymi plemennikmi.
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Ina tendencia bola zistena v obsahu mlieCnych biel-
kovin, ktorych obsah so zvySujicim sa dedi¢nym po-
dielom holStajnského plemena klesd a podobne aj ob-
sah lakt6zy. Obsah suSiny mlieka je zdvisly okrem
iného od obsahu mlie¢neho tuku, bielkovin a lakt6zy.

Pri Zivej hmotnosti dojnic jednotlivych genotypo-
vych skupin sa pozoruje, Ze kriZzenky z prevodného kri-
Zenia (F1, F101, F11) dosahuji hmotnost rovnakad, ale-
bo len mdlo rozdielnu. Pri kriZzenkach F111 az F11111
generécie vidiet isty postupny pokles so zvySujicim sa
dedi¢nym podielom hol$tajnského plemena.

Percentuélny obsah lakt6zy je charakterizovany vse-
obecne nizSou hodnotou a negativnym vplyvom hol-
Stajnského plemena v I. laktcii.

V I laktacii (tab. II) sa produkcia mlieka oproti
produkecii v L. laktécii zvys$ila u vietkych genotypovych
skupin. U dojnic slovenského strakatého plemena sa
produkcia mlieka v II. laktacii zvySila o 14,69 %,
u F101 o 13,26 %, u HNC o 10,92 % a u FI a%
F11111 generacie o 10,70 az 10,24 %.

Produkcia mlieka, obsah mlie¢neho tuku, bielkovin
i suiny mlieka si zachovali aj v II. lakticii rovnaké
poradie ako v I lakticii — plemenniky holStajnského
plemena ovplyvnili pozitivne produkciu mlieka a nega-
tivne obsah zdkladnych zloZiek mlieka a pri kriZzenkéch
z kombina&ného i prevodného kriZenia aj dlzku medzi-
obdobia.

V 11 laktacii (tab. III) sa produkcia mlieka zvySila
oproti produkcii v IL laktdcii takto: pri dojniciach
S 0 4,78 %, HNC o 8,19 %, Fl o 3,88 %, F101
05,52 %, F11 0 5,75 % a pri kriZzenkach z prevodného
kriZzenia (F111, F1111, F11111) o 5,28 %, 7,32 %
a 5,95 %.

Podobne ako v predchadzajucich laktaciach aj v III.
laktécii sa na produkcii mlieka prejavil pozitivny vplyv
plemennikov holstajnského plemena. KriZenky z pre-
vodného kriZenia (F111, F1111, F11111), najmé kri-
Zenky F11111 generécie, produkciou mlieka nepreu-
kazne prevysili i &istokrvné dojnice HNC. V produkcii
mlieka sa ukazalo, Ze pri kriZenkach z prevodného kri-
Zenia sa so zvySujicim sa dediénym podielom holstajn-
ského plemena zvySuje produkcia mlieka, a to z 5 197,2
uF111 na 5 538,8 kg u F11111 genericie.

KriZenky z kombinaéného kriZenia dosiahli vysSiu
produkciu mlieka ako dojnice plemena S o 12,73 %
(F1), 13,28 % (F101) a 17,50 % (F11). Naopak kriZen-
ky z kombina¢ného kriZenia dosiahli niZ8§iu produkciu
mlieka ako kriZenky z prevodného kriZenia o 5,39 %
(F111), 9,45 % (F1111) a 6,08 % (F11111).

Obsah mlie¢neho tuku sa u vietkych genotypovych
skupin zvysil, pricom najvy$si obsah 4,14 g/100 g do-
siahli dojnice S. Obsahom mlieéneho tuku sa krizenky
z kombinaCného kriZenia v priemere vyrovnavajui kri-
Zenkdm z prevodného kriZenia (4,01 g/100 g, resp.
4,02 g/100 g).

Iné tendencia sa zistila v obsahu mlie¢nych bielko-
vin, kde sa prejavil isty nepreukazny rozdiel v poklese
obsahu bielkovin v III. oproti II. lakticii. Aj pri biel-
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kovinach ovplyvnil zvySujici sa dediény podiel hol-
Stajnského plemena ich obsah.

Obsah suSiny mlieka je ovplyvneny plemennou,
resp. genotypovou prislusnostou. Pokial ide o obsah
suSiny, kombina¢né kriZenie sa ukézalo vhodnejsie ako
kriZenie prevodné. Perzistencia laktacie v priemere do-
sahuje nizke hodnoty, poukazujice na neZiadici pokles
produkcie mlieka v druhych oproti prvym sto diiom
laktacie.

Pri uvedenej produkcii mlieka sa u vSetkych geno-
typov dojnic dosiahla dobri diZka medziobdobia, ktora
okrem Cistokrvnych dojnic hol§tajnizovaného &ierno-
strakatého plemena (411,6 dni) bola pod 400 dni.

Rozdielnejsi vek pri prvom oteleni, rozdielna pro-
dukcia mlieka i rozdielna dizka medziobdobia pri doj-
niciach hodnotenych genotypovych skupin ovplyvnili
i produkciu na deii Zivota, ktora bola najvyssia od prvej
po tretiu laktaciu u kriZzeniek F11111 (niZsia u F1111),
ktorym sa pribliZuji dojnice iernostrakatého plemena.
NajniZ§iu produkciu mlicka na deii Zivota (5,79 kg) do
ukoncenia tretej laktacie dosiahli dojnice plemena
S. KriZenky z kombina¢ného kriZenia mali preukazne
niZ§iu produkciu na den Zivota neZ kriZenky z prevod-
ného kriZenia.

Osobitni pozornost si zashiZi produkcia zakladnych
zloZiek mlieka (tab. IV). Z tabulky jednoznacne vidiet
u vietkych genotypovych skupin dojnic jej vyznamné
zvySenie od prvej po tretiu laktaciu. Okrem toho vidiet
najvyssiu produkciu tychto zloZiek u krizeniek z pre-
vodného kriZenia a dojnic hol$tajnizovaného &ierno-
strakatého plemena, a to aj pri niZSom obsahu tychto
zloZiek, ale pri preukazne vy$8ej produkcii mlieka nez
u dojnic slovenského strakatého plemena aj u krizeniek
z kombinacného kriZenia.

DISKUSIA

Komplexnejsia analyza parentalnych plemien (slo-
venské strakaté a holStajnizované Ciernostrakaté) a kri-
Zeniek z kombina¢ného (F1, F101, F11) i prevodného
krizenia (F111, F1111, F11111) u nds ani v zahranici
nebola robena. NaSa praca prinasa ucelenejSie vysledky
z produkcie mlieka a obsahu jeho zdkladnych zloZiek
od dojnic od F1 po F11111 generéciu.

Tvorba mliekového typu z kombinovaného uZitko-
vého typu prevodnym kriZenim sa vo svete Casto reali-
zuje. Tento postup je ekonomicky vhodnejsi neZ vymena
kombinovaného za mliekovy uZitkovy typ importom.
Prevodnym kriZenim pri F1, F11 a F111 generaciach sa
zaoberali Dunay et al. (1982), Dédkovd et al.
(1993), Flak et al. (1993), Boz6 et al. (1973)
a Chrenek etal. (1985). Jednoznaéne konStatuju, Ze
so zvySujucim sa dediénym podielom sa zvySuje pro-
dukcia mlieka a zniZuje obsah zékladnych zloZiek mlieka,
najmi obsahu mliecnych bielkovin, ¢o sa v podstate
potvrdilo aj v naSej préici. Pokles obsahu mliegnych
bielkovin je viditelny predovsetkym pri sistavnom po-
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. Produkcia mlieka a obsah jeho zikladnych zloZiek v prvej lakticii — Milk production and the content of its basic components in the first lactation

; : Tk Vek pri Produkcia " o ke o 1h i 18 Beztukova 15 Zivi Perzistencia
S;r:‘ti);ypov.‘l skupina n La::;sm' M:;:.k)o I. oteleni® | mlicka na dei (J;' (;(0 ) Bl(cgl/l;(())\(')m); (sg/“;gg' ) susina'* l(,;kllgoza ) hmotnos('® lakticie!?
) g (dni®) zivota!” (kg) g g & (/100 g) SLIALE (kg) (%)
Slovenské x 1146 293,1 3 486,6 869,3 2,79 4,15 3,39 12,97 8,81 4,71 528,1 84,90
2
strukaté s 18,53 825,0 99,22 1,12 036 0,20 0,53 0,29 0,21 39,79 20,99
Hol3tajnizované x 2 496 2934 4511,0 833,8 3,70 3,90 3,29 12,64 8,63 4,65 5235 86,20
; 3
Tiemostrakaté s 20,20 1 165,5 97,21 1,12 0,42 024 0,73 0,51 043 32,30 33,90
KriZenky F1 X 282 296,7 42208 8353 3,55 3,93 3,30 12,65 8,65 4,64 535,8 83,97
generdcic’ 5 16,50 901,0 100,6 2,17 0,35 0,15 0,53 0,29 0,24 46,34 15,18
F101 x I 144 296,1 4 055,9 852,0 341 3,95 3,29 12,62 8,63 4,62 533,1 85,20
s 16,59 878,7 253,0 1,89 0,34 0,20 0,55 0,34 0,27 39,61 15,16
Fit x 1056 294,6 43393 844.8 3,56 391 3,26 12,54 8,62 4,65 5333 83,79
5 18,73 1010,2 305,6 0,81 0,36 0,20 0,54 0,34 0,28 32,53 14,08
—_— x i 293,5 45155 838,2 3,62 3,90 3,26 12,47 8,57 4,60 531,3 84,63
s 19,17 1 048,3 213,6 0,94 0,38 0,23 0,56 0,33 0,25 37,04 25,29
FILL1 x 982 292,5 44840 8243 3,78 3,94 3,21 12,43 8,49 4,57 523,6 85,38
K - 19,28 1 033,3 14,3 1,17 0,39 0,22 0,58 0,33 0,22 36,44 24,45
B % s 291,7 46759 828,3 3,87 3,94 3,20 12,41 8,46 4,56 519,7 83,95
s 21,51 1 184,1 84,3 0,98 0,41 0,20 0,52 0,27 0,17 39,23 14,53
—— ) 1:2,3,4, |1:2,3,6, . . . : ] 1:2,4,5, y
Preukaznost rozdielov 1:3,4++ 5678 7 8+ 1:2az8++ |1:aZ8++ 1 :aZ 8++ :aZ 8++ 1:aZ 8++ 7 BE 2:5++
2:3,4++ 1:4,5+ 2:4+ 2:3, 4+ 2:3+ g_:_’ :3,6,7++ | 1:3, 6+ 4:5+
. 2:3,4,5, s . . . 5, 6,7, ; o
3:6,7, 8++ o 2: 4+ 2:7++ 2:56, 7++ | 2: 4, 5++ Bib L4+ 2:aZ 6++
4:5,6,17, . X . ) 5, 6,7, . :
8t 2: 8+ 2: 7+ 4:7, 8++ 4:5, 6++ 3:4+ 8t 14, 7+ 3:aZ 8++
sirge 2007 lainse | 57 38+ 16,7, 8++ B+ 4:7, 8++
: : . 4:5,6,7, a .
4:56,7+ |5: 7+ 6:7+ Bt :az 8++ 5:7, 8++
4: 8+ 6:7+ 5:8++ 5:8++ 6:7, 8++
5:7, 8++ 6: 8+ D 8+
6: 84+ 7: 8+ : 8+
'genOWPe F{OUP of dairy cows, %slovak Pied, *Holstein-like Black-Pied, ‘F1 generation crossbreds, ssigniﬁcance of difft 6days of lactation, "milk, f‘uge at Ist calving, ydnys. Prmilk production per day of

life, ''fat, proteins, ! dry matter,

14

solids-not-fat, "“lactose, '“live weight, Ylactation persistence
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II. Produkcia mlieka a obsah jeho zikladnych zloZiek v druhej laktacii — Milk production and the content of its basic p in the d1l
dG:_m{)qpové skupina " Laktatné Milieko’ Tuk!! Bielkoviny'? [  Sufina'? Bseuzgt:‘ ]:}xé Lakt6za'® nﬂl::;:u::i:eﬁ & Zivk 16 ,D.liff i Pf;:::::fga
jnic dni (kg) (g/100 g) (g/100 g) (g/100 g) (/100 g) (/100 g) Yivotal” (kg) (kg) (dni)!7 (%)
Slovenské x 291,8 4086,8 4,13 3,39 12,83 8,70 4,61 4,48 578,1 403,0 78,07
strakat¢? s i 19,23 917,9 0,38 0,21 0,54 0,26 0,17 0,91 42,4 73,8 22,78
Hol¥tajnizované | X 291,8 5 064,1 4,02 3,29 12,60 8,56 4,57 5,90 569,5 419,1 78,18
tiemostrakaté® " e 20,69 1241,9 0,42 0,24 0,66 0,41 031 1,40 36,0 87,7 15,75
Krizenky F1 X - 2954 47266 3,96 3,33 12,59 8,57 4,57 5,63 584,8 401,6 77,42
generécie! s 15,95 1 010,2 0,34 0,16 0,50 0,34 0,31 1,24 31,7 87,5 14,35
. x - 293,0 4 676,0 4,05 3,33 12,68 8,56 4,55 5,62 590,9 408,7 71,65
s 20,38 1 030,9 0,41 0,19 0,50 0,26 0,19 2,47 35,2 88,7 16,18
o X i 290,9 4903,0 4,01 3,29 12,54 8,53 4,55 5,86 591,2 412,1 77,22
s 21,14 11363 0,40 0,22 0,56 0,32 0,29 2,51 41,6 87,9 14,93
- x p—_ 290,2 4923,0 3,97 3,28 12,44 8,48 4,50 5,91 590,0 407,1 78,20
5 21,41 11388 0,41 0,24 0,54 0,29 0,21 2,09 44,8 84,8 14,81
- X _— 289,7 5 065,7 3,99 3,24 12,41 8,42 4,48 6,10 582,9 400,0 78,10
5 21,66 1232,1 0,42 0,21 0,55 0,28 0,18 1,27 438 79,0 14,06
S x el 289,1 5209,2 4,04 3,20 12,37 8,33 4,43 6,20 578,0 4143 76,36
s 22,42 1 404,0 0,38 0,21 0,58 0,34 0,27 1,37 46,4 79,4 13,79
Preukaznost rozdielov® 1:3++ Diaz8es [ 1:2a28++ |1:2028++ | 1:2a88es |1:2a280 [ 720 0 [ 1:2a880k 1124 1:2 a3 T4+
1:7+ 2:a8 64+ |2:3, 64+ 213;_‘:'7' 2405 8++ |2:6,7,8++ | 2:6,7,8++ | 2:3,4,7, 8++| 1: 5+ 2:3 a8 74+
2344 3:5a18++ |3:4,8++ |3:5a%8++ |3:6,7, 84+ |3:6,7 84+ |3:6,7, 8++ [3:6,7, 8++ 2:?,;1'6' 2:8+
2:6, 7+ 4:5a28++ |4: 5+ 4:5a28++ |4:5a28++ [4:6,7,8++ |4:6,7,8++ [4:6,7, 8++ 4:7+ 3:4,5, 6+
3:56,7++ |5:7, 8++ 4:6, T++ 5:7, 8++ 5:6,7,8++ [5:6,7,8++|5:6,7,8++ | 5:7, 8+ 5:7++ 4:7, 8++
4:5 7+ 6:7, 8+ 5:6+ 6:7, 8++ 6:7, 8++ 6:7, 8++ 6:7, 8+ 5:7, 8++
4:6, 8++ 6 : 8+ 7: 8+ 7 8++ 7: 8+ 6:7, 8++

For 1-16 see Tab. I; '7calving interval, '®lactation persistence
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I11. Produkcia mlieka a obsah jeho zdkladnych zloZiek v tretej laktécii — Milk production and the content of its basic components in the third lactation

Gonoqpoviskopina | | Lakugne | Misks' | Tudt | mithoiy? | S| P8 | Lo | Q0 | oot | meciobdbis | icie
(g/100 g) Zivota™ (kg) (kg) (dni) (%)
Slovenské 3 2919 4292,0 414 3,38 12,79 8,64 4,56 579 597,9 394,0 77,10
strakaté? s 0 189 984,8 0,37 0,21 0,53 0,26 0,14 2,23 40,6 71,9 26,80
HolStajnizované | ¥ 291,0 5516,0 4,02 3,26 12,55 8,48 4,52 7,47 589,3 411,6 79,10
Giemostrakate® | ¢ | %% 20,0 1404,8 0,46 0,25 0,69 0,41 029 1,67 35,1 85,7 23,50
Krizenky F1 T 295,5 49173 3,94 3,30 12,51 8,53 457 7,26 602,8 392,2 75,65
generécie! s %6 18,5 12209 0,34 0,16 047 0,20 0,20 3,18 26,7 70,0 14,50
- 3 o 293,1 49493 4,04 333 12,66 8,52 4,52 7,14 606,9 394,3 77,10
s 20,3 1107,3 0,42 0,19 0,52 026 021 3,40 313 80,2 15,78
i X i 290,7 52022 4,04 3,27 12,54 8,49 4,52 7,37 610,1 397,7 77,05
5 21,0 12117 0,43 0,22 0,55 0,30 0,24 1,59 324 74,6 14,25
e X - 288,8 51972 4,01 3,26 12,42 8,42 4,45 7,35 614,4 395.4 77,28
5 22,0 12312 0,41 0,26 0,57 0,30 021 1,41 403 77,1 15,24
- * e 291,3 5465,8 4,03 3,22 12,40 8,36 4,45 7.76 606.7 394,1 78,51
5 212 13285 043 0,23 0,59 0,29 0,18 1,58 36,8 7,7 14,01
S X - 290,7 5538,8 4,01 3,16 12,23 8,22 436 7,88 597,5 389,8 78,28
s 209 13402 038 0,22 0,65 045 038 1,52 406 718 20,54
Preukaznost rozdielov’ 1:3+ DiapBes |1:2028e [1:2028+ [1:2a28es |1:2asges [ D242 | pomge |1I242 1 .5y 2:3,5,6+
1: 64+ 2:3a8 64+ |2:34+ 2:34+ 2:3a264+ |2:3, 4+ z;gﬁaz 2: 74+ 2:3a87++ |2:3 a2 8+
2: 34+ 3:5a%8++ §+5+4'5'6' 2:4,7,8++ | 3:5.8  |2:67,80+ [3:4,5+ [4:7 8++ 3.5, 64+
2:4,6+ 4:5a% 8++ 3:6+ 3:T++ 3:6,7,8++ [3:6,7,8++ [ 5:7++ 4: 6++
3:5, 6++ 5:7++ 3:7, 8++ 4: T++ 4:6,7,8++ [4:6,7, 8++ | 5: 8+ 4: 8+
3:7+ 5:8+ 6: T++ 5:6a28++ [5:6,7, 8++ 5:6+
4: 6+ 6 : T++ 7 8++ 6 : 8+ 5: 8++
6: 7+ 6: 8+ 6:7, 8++

For 1-16 see Tab. I; for 17-18 see Tab. II
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IV. Produkcia zékladnych zloZiek mlieka v prvej aZ tretej laktacii — Production of milk basic components in the first to third lactation

1. lakticia® 2. laktacia’ 3. laktdcia®
dG;i:«::)l'pové sougea wk?  pielkoviny'®| sugina'! b::;:':ﬁgé laktéza'? wk?  pielkoviny'®| susina'! b::;r:;‘;é laktéza!3 tuk?  pielkoviny'®| sugina!! "::;;‘::.‘;"‘ laktoza'?
(kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg) (kg)
Slovenské x 144,8 1183 450,1 305,5 163,6 168,6 138,2 5234 354,7 188,2 178,1 1452 549,9 3712 196,0
strakaté? s 36,6 30,1 108,0 72,3 38,3 40,4 31,0 118,5 79,7 42,9 44,2 34,0 129,0 86,0 458
Hol3tajnizované | * 178,7 145,8 561,8 383,8 206,8 203,1 164,8 6322 429,6 229,6 220,8 176,8 681,9 460,9 2459
Eiernostrakaté® 46,9 35,6 138,6 94,6 53,0 51,9 38,2 151,5 102,5 57,4 59,7 433 171,4 114,0 62,9
Krizenky FI x 1657 140,3 545,0 3733 196,9 186,6 157,7 591,1 402,7 216,3 193,7 162,2 627,8 4278 224,1
generdcie’ 36,8 32,2 117,7 82,0 43,5 39,3 31,8 1154 80,0 47,5 51,7 39,9 155,6 104,0 55,8
- x 160,4 1354 518,3 354,1 189,0 189,8 158,1 605,6 408,5 216,4 200,9 167,1 647,8 4348 2274
5 38,3 32,5 116,6 79,1 41,7 413 34,7 1353 89,2 47,5 54,4 36,4 148,8 94,6 50,6
- X 169,0 141,5 545,1 375,3 202,0 196,5 162,5 624,1 424,6 224,3 210,5 169,4 662,1 4477 2352
40,3 33,7 128,0 89,3 48,8 50,9 40,6 146,5 97,6 54,5 56,5 39,5 156,3 102,4 57,8
B4 X 171,5 1438 550,7 378,8 203,0 195,3 161,1 616,3 4198 221,5 209,3 169,0 651,3 440,9 2309
40,9 35,6 129,0 90,5 48,4 489 38,3 141,0 95,5 51,7 59,8 42,0 152,7 101,4 55,3
" x 175,6 144,1 555,3 380,0 204,6 201,9 163,7 627,9 426,0 226,9 220,1 175,7 677,3 456,9 2429
39,4 35,1 125,4 88,7 47,6 53,7 38,7 151,9 101,0 54,9 57,9 43,0 164,3 109,7 58,8
_— * 183,1 149,4 5772 394,5 212,5 210,5 165,7 643,6 4332 231,1 221,9 174,6 671,5 455,5 242,3
s 454 39,2 142,4 100,0 53,6 62,2 43,3 1754 1157 63,8 58,0 41,0 167,2 112,1 63,8
Preukaznost 92 152 152 142 132 2 32 12 152 32 52 1:22 1:2 152 152
rozdielov® aZ 8++ az 8++ ‘aZ 84+ aZ 8++ aZ 8++ aZ 8++ aZ 8++ az 8++ az 8++ aZ 8++ aZ 8++ aZ 8++ aZ 8++ aZ 8++ aZ 8++
3 2:34 2:4,5, By 2::3,4; 3 2743 4; 2:43; 4, 2234, 273 b5 § 273 2:3 243 223
aZ T++ 64+ 6++ at 6++ 6++ 6++ 6++ aZ 6++ a% 6++ a% 64+ a% 64+ a% 6++ aZ 6++
4,644 [2:4, 50+ [3:a00  |2:5+  |2:5+ :i”H 3:7+ 313 e |35 [3:78 ::st 3 74+ 3:3;7' 3:7,8 [3:5, 8+
7, 8++ | 3:4+ 3:8+ 344+ | 3:4,7+ :;8# 45+ 4:5+ 3:6+ ::zs++ :izm-r 3:8+ 4:7,8++ [4:7, 8++ | 3:7++
::zs“ 384+ 4:§zs++ 3:8+  [3:84+ 7+ | 407,844+ | 4:7, 80+ |3:7. 804 | 6:74 74+ |4:7,80+ | 6:7. 80+ |6:7+ 5:74
"8 e [ ket [ P20 Y . Lo el 180 |57+ 6: 74+
7+ 5:8++ 7: 8+ 5:8++ L5 8++ 17, 8++ 4:6+ 6:7+ 6: 8+
8++ 6: 8+ 6: 8+ 6: 8++
8+ 7:8+ 7:8+ 7:8+

Podetnost dojnic v prvej, druhej a tretej laktacii je uveden4 v tab. I, IT a III — The number of dairy cows in the Ist, 2nd and 3rd lactation is shown in Tabs. I, II and II, resp.

"2nd 1

83rd 1

For 1-5 see Tab. I; ®1st |

9fa1. l0r

5 lldry matter, lzsolids-not-t‘m, Blactose




uZivani plemennikov holStajnského plemena. Rovnako
nepriaznivo na obsah bielkovin mlieka moZe posobit aj
nedostato&na energetick4 bilancia kfmnej davky. Obsah
mlie¢neho tuku je plemennou prislu§nostou menej ov-
plyvneny neZ obsah bielkovin, ak sa dodrZiavaji zésa-
dy poZadovanej vyZivy. Opaéného nézoru je Grothe
(1985), ktory konstatuje, Ze pri kriZeni dojnic Cierno-
strakatého plemena s plemennikmi hol3tajnského ple-
mena nedochddza k poklesu obsahu tuku a bielkovin,
ak sa realizuje premyslena cielavedoma selekcia ple-
mennikov.

Kombinaéné kriZenie je jednou z naro€nejSich a zlo-
ZitejSich met6d tvorby mliekového dZitkového typu. Pri
tejto forme plemenitby sa v novom type zachovéava ur-
&ty dediény podiel, ktory moZe pozitivne ovplyvnit
niektoré vlastnosti (obsah tuku, bielkovin a susiny, ja-
toéna vytaZnost, podiel depotnych lojov a iné). V nalej
préci dosiahli kriZzenky z kombinaéného kriZenia (F1,
F101, F11) niZ8iu produkciu mlieka neZ kriZenky z pre-
vodného kriZzenia (Kahoun, Zeméanek, 1979;
Chrenek, 1985, 1987; Chrenek et al., 1985).

NiZ$ia produkcia mlieka kriZeniek z kombina¢ného
kriZenia bola pravdepodobne ovplyvnena parenim v se-
be krizencov M F1 x O Fl11 (alebo opaéne) pouZitim
plemennych kriZencov s dediénym podielom eurépske-
ho typu &iernostrakatého plemena, ktoré neboli preve-
rené v kontrole dedi¢nosti mliekove;j dZitkovosti. Tieto
plemenné kriZence mali evidentne niZSiu aj rodokme-
fiovi hodnotu neZ holtajnské plemenniky. Vysledky
produkcie mlieka a obsahu jeho zloZiek uvedené v na-
$ej préci sa v podstate zhoduji s vysledkami prac uve-
denych autorov.
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EFFECTS OF DRY CORN GLUTEN FEED
ON MILK PRODUCTION AND BLOOD
COMPONENTS OF DAIRY COWS

VLIV KRMNEHO KUKURICNEHO LEPKU V SUCHE FORME
NA PRODUKCI MLEKA A SLOZKY KRVE DOJNIC

N. G. Belibasakis', P. Ambatzidis®, D. Tsirgogianni’, D. Kufidis*

! Aristotelian University, Faculty of Veterinary Medicine, Department of Animal
Husbandry, Thessaloniki, Greece

2 Aristotelian University, Faculty of Agriculture, Thessaloniki, Greece

3 General Hospital ,,Agios Pavlos*“, Thessaloniki, Greece

4 Aristotelian University, Faculty of Veterinary Medicine, Laboratory of Animal Nutrition,
Thessaloniki, Greece

ABSTRACT: Twenty multiparous Friesian cows, 80 to 110 days postpartum, were allotted to two groups of 10 cows
according to calving date, lactation number, and daily milk production and were assigned randomly to one of two diets in
a crossover design experiment. The control diet was 45% corn silage (dry basis), 15% whole cottonseeds, and 40% concen-
trate. The concentrate contained ground corn, wheat bran, soybean meal, and mineral-vitamin mix. Dry corn gluten feed was
20% in the treatment diet, replacing an equal proportion of concentrate. The two diets contained similar quantities of crude
protein, net energy for lactation, neutral detergent fiber and acid detergent fiber. The diets were offered individually as total
mixed rations in two equal portions at 09:00 and 20:00 h in amounts to achieve ad libitum intake. The two groups of cows
were allowed exercise in an open lot without shade from 11:00 to 16:30 h and 22:00 to 05:30 h. The cows were milked daily
at 06:00 and 17:00 h. The dry matter, net energy for lactation, and crude protein intakes were not significantly affected by
the addition of dry corn gluten feed to diet. Milk production and milk composition were not affected by diet. No differences
were observed in blood serum concentrations of glucose, total protein, albumin, urea, triglycerides, cholesterol, phospholipids,
Na, K, Ca, P, Mg, and CI. Results of this study indicate that corn gluten feed will support similar levels of milk production
and composition when used to replace a portion of the concentrate fed to lactating dairy cows.

milk production; milk composition; blood components; corn gluten feed

ABSTRAKT: Dvacet multiparnich dojnic friského plemene bylo v dobé 80 az 100 dni po porodu rozdéleno do dvou skupin
po 10 zvifatech podle doby oteleni, pofadi laktace a denni produkce mléka a v kfiZovém pokuse jim byla poddvéna jedna ze
dvou krmnych davek. Kontrolni krmna davka obsahovala 45 % kukufi¢né silaZe (v suché formé), 15 % celych bavlnikovych
semen a 40 % jadrné smési, kterd se sklddala z mleté kukufice, pSeni¢nych otrub, extrahovaného séjového Srotu a smési
minerald a vitamini. Pokusnd krmna ddvka obsahovala 20 % krmného kukufi¢ného lepku v suché formé, ktery nahradil stejné
mnoZstvi jadra. Obé krmné davky obsahovaly obdobné mnoZstvi dusikatych latek, netto energie pro tvorbu mléka, neutralni
detergentni vldkniny a kyselé detergentni vldkniny. Ob& diety byly rozdéleny do dvou stejnych ddvek a podavany dojnicim
individudlné v 9 h a ve 20 h, coZ umoZiiovalo pfijem krmiva ad libitum. Dojnice obou skupin se mohly od 11 h do 16.30 h
a od 22 h do 5.30 h volné pohybovat v otevieném vyb&hu bez piistiesku. Dojeni probihalo kazdy den v 6 h a v 17 h. Pfidavek
krmného kukufi¢ného lepku v suché formé neovlivnil vyznamné pfijem suSiny, netto energie pro tvorbu mléka a dusikatych
latek. Produkce mléka ani jeho sloZeni nebyly pouZitou dietou ovlivnény. Nebyly zaznamenény rozdily v obsahu glukézy,
celkovych bilkovin, albuminu, mocoviny, triglyceridi, cholesterolu, fosfolipidia, Na, K, Ca, P, Mg a Cl v krevnim séru.
Vysledky prace ukazuji, Ze pfi ndhrad€ Casti jadrné smési, poddvané dojnicim v laktaci, kukufi¢nym lepkem je moZné
dosdhnout obdobné trovné produkce mléka a jeho sloZeni jako pti poddvani krmné dévky obsahujici jadrnou smés.

produkce mléka; sloZeni mléka; slozky krve; krmny kukufiény lepek
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INTRODUCTION

Corn gluten feed (CGF) is a byproduct of wet mill-
ing corn, containing the gluten and bran of corn grains
and represents to approximately 28% of the dry matter
(DM) of these grains (Firkins et al., 1985). This
byproduct contains about 25% crude protein, with 23%
rumen undegradable protein and low concentrations of
lysine, arginine and tryptophan (Clark et al., 1987).
Although CGF is a byproduct with high fiber content
(35.3% of DM neutral detergent fiber), its net energy
for lactation (NEp) content is also high (1.91 Mcal/kg
of DM) because it is highly digested by ruminants
(Staples et al.,, 1984). Because of the low quality of
the protein and the high content of the fiber CGF, is
utilized poorly by nonruminants, is used mostly as
a feed for ruminant livestock (Y en et al., 1971). Corn
gluten feed is available in wet (WCGF) or dry (DCGF)
form. Dry corn gluten feed is easier to store and feed
and is more accessible to dairy producers than is
WCGEF. This byproduct is often included in dairy ra-
tions as a source of energy, protein, and fiber. Res-
ponse of lactating dairy cows to inclusion of CGF in
diets has not been consistent. Milk production and dry
matter intake (DMI) were maintained is some reports
(Armentano, Dentine, 1988; Bernard etal,
1991; Gunderson et al., 1988), but reduced in others
(Fellner, Belyea, 1991; Staples etal., 1984).

The objectives of this experiment were to evaluate
the effects of dietary DCGF on milk production, milk
composition, DMI, body condition score, and blood
serum metabolites and mineral elements of lactating
COWS.

MATERIALS AND METHODS

Cows and Diets

Twenty multiparous Friesian cows, 80 to 110 days
postpartum, weighing approximately 600 kg at the be-
ginning of the experiment, were allotted according to
calving date, lactation number, and daily milk produc-
tion into two groups of 10 cows each, and were ran-
domly assigned to one of two diets in a crossover de-
sign (Cochran, Cox, 1957). The control diet
(Tab. I) was 45% corn silage (dry basis), 15% whole
cottonseeds, and 40% concentrate. The concentrate
contained ground corn, wheat bran, soybean meal, and
mineral and vitamin mix. Dry corn gluten feed replaced
20% of the concentrate in the treatment diet. Both diets
contained similar quantities of crude protein (CP),
NE_, neutral detergent fiber (NDF), and acid detergent
fiber (ADF).

Ingredients of diets are shown in Tab. I. The cows
remained on trial for 11 weeks. The first 3 weeks were
the adjustment period; the following 8 weeks included
two experimental periods of 4 weeks each.
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I. Chemical position and ingredi of diets
" Diets
Composition control I treatment I DCGF'
% of DM
Chemical analysis
Dry matter 46.8 47.1 88.6
Crude protein 153 155 24.8
Acid detergent fiber 20.4 21.0 94
Neutral detergent fiber 41.8 40.5 353
NE, ? (Mcal/kg) 1.92 1.94 191
Ingredients
Corn silage 45.0 45,0
Whole cottonseeds 15.0 15.0
Concentrate? 40.0 20.0
Dry corn gluten feed - 20.0

'Dry corn gluten feed

ZNEL = net energy for lactation; calculated as in NRC (1988) guide-
lines

3Concentrate contained (as fed): 58.5% ground corn, 26% soybean
meal, 10% wheat bran, 1% salt, 1% calcium carbonate, 1.5% sodium
bicarbonate, and 2% mineral and vitamin mix (Mg - 0.9%; Mn -
0.9%; Fe - 0.8%; Zn - 0.6%; Cu - 0.08%; I — 0.03%; Co — 0.009%;
vitamin A - 1,200,000 IU/kg; vitamin D — 260,000 1U/kg; vitamin
E - 1,500 1U/kg)

During the adjustment period, all cows were fed the
control diet. During the first experimental period, one
group of cows was fed the control diet, and the other
group was fed the treatment diet. During the second
experimental period, the cows were changed to the
other diet. The diets were offered individually in tie-
stalls as total mixed rations (TMR) in two equal por-
tions at 09:00 and 20:00 h in amounts to achieve ad
libitum intakes. Water was available at all times. Orts
were removed for intake estimation when the cows left
the tiestalls.

The two groups of cows were allowed exercise in an
open lot without shade from 11:00 to 16:30 h and from
22:00 to 05:30 h. The cows were milked daily at 06:00
and 17:00 h.

Body condition of cows was scored measured on
a five-point scale on the first and last day of each ex-
perimental period (Lowman et al., 1976).

Sample Collection and Analyses

Milk production was recorded for all cows at each
milking during the last two weeks of each experimental
period. Milk samples were taken at each milking during
the last three days of each period and analyzed for total
solids (TS), fat, solids not fat (SNF), crude protein
(CP), and lactose using a milk analyzer (Milko Scan
104 A/s; N. Foss Electric, Hillerod, Denmark).

Samples of corn silage were taken weekly, and sam-
ples of concentrate mixtures were taken during mixing.
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Samples were dried at 65 °C, ground, and analyzed for
DM, CP, and ADF according to the methods of the
Association of Official Analytical Chemists (1975) and
for NDF as described by Van Soest and Wine
(1967). Chemical composition of the samples is shown
in Tab. L

Blood samples were drawn from the coccygeal vein
into tubes on the last day of each experimental period
at about 4 h postfeeding and then centrifuged. Serum
was stored at —20 °C until analysis for glucose, total
protein, albumin, urea, triglycerides, cholesterol, phos-
pholipids, sodium (Na), potassium (K), calcium (Ca),
phosphorus (P), magnesium (Mg), and chlorine (CI)
using an automated clinical chemistry analyzer vali-
dated for bovine samples (Dimension 380, DuPont,
Wilmington, DE).

Statistical Analysis

Milk production and composition, DM, NE;, and
CP intakes, body condition score, and blood serum
components data were tested by analysis of ANOVA
with two factors using the Minitab statistical package
(Ryan et al.,, 1985). The model contained effects of
cow, period and diet. Effects were considered to be
significant at P < 0.05.

RESULTS AND DISCUSSION
Feed Intake

Mean daily intakes of DM, NE;, and CP (Tab. II)
were not affected by treatment diet. Similar results have
been reported by other researchers (Armentano,
Dentine, 1988; Bernard etal., 1991; Gunder-
son et al.,, 1988; Ohajuruka, Palmquist,
1987) when diets containig similar nutrient concentra-
tions were fed. Staples et al. (1984) observed linear
decreases of DMI when WCGF was increased from 0
to 20, 30, or 40% of diets DM with corn silage as the
only forage. Macleod et al. (1985) found that DMI
was increased when DCGF replaced 26% of DM from
corn and soybean meal.

Milk Production and Composition

No differences were observed between diets for milk
production and composition (Tab. II). Macleod et
al. (1985) reported increased percentages of milk pro-
tein and lactose when cows received DCGF compared
with WCGEF or control diets. Bernard et al. (1991)
reported that no differences in production of milk or
4% FCM or in concentrations of milk protein, lactose,
and SNF when cows were fed diets containing DCGF,
WCGEF, or a control diet containing corn and soybean
meal; however, milk fat percentage was lowest when
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II. Average dry matter intake, milk production and position on
the two diets
Diets
control | treatment SED
Intake
Dry matter (kg/day) 18.5 17.8 0.24
mxf/‘sgﬁ’)’ fuglamation: | 4.4 34.5 1.29
Crude protein (kg/day) 2.8 2.8 0.16
Milk production (kg/ day)
Actual milk yield 21.5 21.6 1.65
4% FCM! yield 21.7 21.8 1.18
Fat yield 0.87 0.88 0.06
Protein yield 0.76 0.75 0.19
Milk composition (%)
Total solids 13.05 12,97 0.36
Fat 4.06 4.08 0.22
SNF? 8.99 8.89 0.09
Protein 3.53 3.46 0.08
Lactose 4.76 4.74 0.03
Body condition score 3.04 3.12 0.06

'FCM = fat-corrected milk; 2SNF = solids not fat

cows were fed DCGF diet. Staples et al. (1984)
found that milk production, and milk protein percent-
age and production, milk SNF production and percent-
age were depressed linearly, but milk fat percentage
was increased and milk fat production did not change
as WCGF was increased from 0 to 20, 30, or 40% of
ration DM with corn silage as the only forage. Gun-
derson et al. (1988) found that milk production and
milk composition were similar among diets containing
whole cottonseeds, alfalfa hay, corn silage, hominy,
and soybean meal plus 0, 10, 20, or 30% WCGF.
Fellner and Belyea (1991) reported that by the
addition of 20, 40, or 60% DCGF to diet DM for lac-
tating cows, with corn silage and chopped alfalfa hay
as forage, milk production was significantly lower for
cows fed the diet with 60% DCGF than for the other
two diets. Milk fat percentage during pretrial was sig-
nificantly lower for cows fed the diets with 40 and 60%
DCGEF than for those fed the diet with 20% DCGF, but
during the trial, milk fat percentage increased for cows
fed the diet with 40% DCGF (Fellner, Belyea,
1991). Milk protein percentage was greater for cows
fed the 40 and 60% DCGF diets (Fellner, Be-
lyea, 1991).

Body Condition Score
Body condition score of cows (Tab. II) was not af-
fected by dietary addition of DCGF to diets for lactat-

ing cows. Fellner and Belyea (1991) reported
that body weight gains were significantly greater for
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1L C ations of bolites and 1 el in blood
serum of cows fed the two diets
Item Dty
control | treatment | SED
Metabolites
Glucose (mg per 100 ml) 64.0 63.7 5.35
Total protein (g per 100 ml) 7.6 7.6 0.54
Albumin (g per 100 ml) 2.1 2.0 0.11
Urea (mg per 100 ml) 18.5 18.3 1.46
Triglycerides (mg per 100 ml) 27.7 28.4 2.18
Cholesterol (mg per 100 ml) 203.7 203.6 79
Phospholipids (mg per 100 ml) 183.8 183.0 6.53
Mineral elements (mg per 100 ml)
Na 328.8 329.2 3.62
K 17.5 17.4 0.48
Ca 9.7 9.7 0.56
P 6.0 6.0 0.22
Mg 26 25 0.05
Cl 366.8 365.6 1.89

cows fed the diets with 40 and 60% DCGF than for
those fed the diet with 20% DCGF.

Blood Serum Components

Blood serum concentrations of glucose, total pro-
tein, albumin, urea, triglycerides, cholesterol, phos-
pholipids, Na, K, Ca, P, Mg, and CI (Tab. III) were not
different between diets.

CONCLUSIONS

Substitution of DCGF for 20% of the concentrate in
diets containing corn silage and whole cottonseed did
not alter intake, milk production or composition, body
condition score, or blood serum metabolites and mine-
ral elements concentrations.
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NUTRITIVE VALUE OF SILAGES OF THREE GRASS
HYBRIDS

NUTRICNI HODNOTA SILAZI TRI TRAVNICH HYBRIDU

T. Komprda, P. Dolezal

Mendel University of. Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

ABSTRACT: In situ effective degradability of crude protein (CP), and content of protein digestible in the intestine (PDI)
and net energy of lactation (NEL) were tested in three inter-genera grass hybrids (Festuca x Lolium). Grasses were harvested
in three cuts and conserved by drying (D), ensiling without additives (WA), with formic acid (FA), and Bactozyme (B) and
Silabac (S) biological agents. WA samples of Lolium-like hybrid Perun had higher (P < 0.01) both PDI and NEL content
than Festuca-like hybrids Hykor or Felina. Perun had also higher (P < 0.01) NEL values in D and FA samples. When both
Festuca-like hybrids were compared mutually, Felina had higher (P < 0.01) PDI content than Hykor (with the same NEL
content, P > 0.05) in D sample. However, the trend was contrary in the ensiled samples. In comparison of ensiling agents,
FA or WA samples had in average higher PDI and NEL content in the 1st and 2nd cut than B or S samples. The average
VFA (volatile fatty acids) content in WA, FA, B, and S, resp., was 23, 17, 15, and 13 g/kg DM, resp. The corresponding
lactic acid content was 42, 35, 84, and 61 g/kg DM, respectively.

effective degradability; protein digestible in the intestine; net energy of lactation; grass; silage

ABSTRAKT: Efektivni degradovatelnost dusikatych latek, obsah proteinu stravitelného ve stfevé (PDI) a nettoenergie laktace
(NEL) byly sledovény u tfi mezirodovych hybridi trav (Festuca x Lolium). Travy byly sklizeny ve tiech se&ich a konzervo-
vany susenim (D), siliZové4nim bez aditiv (WA), kyselinou mravenéi (FA) a biologickymi piipravky Bactozyme (B) a Silabac
(S). WA-vzorky lolioidniho hybrida Perun mély vy3si (P < 0,01) obsah PDI a NEL neZ festukoidni hybridi Hykor a Felina
(tab. II). Perun mé&l také vy$§i (P < 0,01) hodnoty NEL u vzorkd D a FA (tab. II). Pfi vzidjemném srovnéni festukoidnich
hybridii mél D-vzorek Feliny vyssi (P < 0,01) obsah PDI (pfi stejném obsahu NEL; P < 0,05 - tab. II). U sildZovanych vzorku
byl v3ak trend srovnani PDI opa¢ny. Pokud jde o srovnéni sildZnich piipravki, v prvé a druhé seéi mély vzorky FA a WA
v priuméru vy33i obsah PDI a NEL neZ vzorky B nebo S (Tab. II). Primérny obsah t&€kavych mastnych kyselin ve vzorcich
WA, FA, B, resp. S byl 23, 17, 15, resp. 13 g/kg suSiny. Odpovidajici obsah kyseliny mlé¢né byl 42, 35, 84, resp. 61 g/kg
susiny.

efektivni degradovatelnost; protein stravitelny ve stfevé; nettoenergie laktace; travy; siliZe

INTRODUCTION

The nutritive value of conserved forage is influenced
by the vegetative stage at ensiling, cut number (L 6 -
pez etal, 1991), or method of preservation (Petit,
Tremblay, 1991). Komprda et al. (1993a) repor-
ted that the nutritive value (CP effective degradability,
PDI, NEL) of ensiled lucerne was also influenced by
an ensiling preparation.

The objectives of the present study were as follows:
1) To compare CP effective degradability, PDI and
NEL content of three inter-genera hybrids of grasses
harvested in three cuts and conserved by drying or by
various ensiling agents. 2) To compare used ensiling
preparations from the viewpoint of the nutritive value
of conserved grasses.
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MATERIAL AND METHODS

Three inter-genera grass hybrids were tested. Two
Festuca-like, Hykor and Felina, and one Lolium-like,
Perun. The grass samples were harvested in three cuts.
Cut dates, corresponding vegetative stages, dry matter
at ensiling and chemical composition of the grasses are
presented in Tab. I. Material after wilting was ensiled
according to Komprda et al. (1993a) using the fol-
lowing treatments: without additives (WA), formic acid
(FA; 2 I/t), Bactozyme (B; Medipharm, CR; cellulases,
glucosaoxidases 100 ml/t + S. faecium, L. plantarum,
L. casei, Pediococcus spp. 10 g/t), Silabac (S; Schau-
man, FRG; L. plantarum, L. acidophylus, P. pentesa-
ceus, CaCOj3 500 g/t). Silabac was not used in samples
from st cut, because it was not available at that time.
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3rd cut of Perun was not included in the evaluation due
to insufficient growth. The fermentation time of all
samples was 11 months.

The samples of all three hybrids were harvested again
in the same plot next year in the Ist cut at the stage of
earing (25. 5.) and conserved by drying at 65 °C. Crude
protein and crude fibre content was in Hykor 177 and
278, in Felina 132 and 281, and in Perun 122 and
218 g/kg of dry matter, respectively.

The measurements of CP disappearances were car-
ried out according to Komprda et al. (1993b). PDI
content was calculated according to Vérite and
Peyraud (1988). The values of the intestinal digestibi-
lity of CP undegraded in the rumen was taken either from
Frydrych (1992) (dried samples, 80.2%) or from
van Straalen (1994) (ensiled samples, 81.4%). NEL
content was calculated according to Vencl (1990).

Volatile fatty acids, lactic acid, soluble sugars (ara-
binose, xylose, fructose, mannose, glucose, sucrose),
and alcohol were determined by gas chromatography,
NH; by Conway method (CSN 46 2012). The extent of
proteolysis was estimated as the ratio NH3-N in CP-N of
the forage at ensiling.

RESULTS

The comparison of three tested hybrids from the
viewpoint of the nutritive traits is presented in Tab. II.
As far as the comparison of Festuca-like and Lolium-like
hybrids is concerned, Perun had the same (P > 0.05)
PDI content of the dried sample as both Festuca-like
hybrids (despite its higher CP effective degradability)
and higher (P < 0.01) NEL content. Felina had higher
(P < 0.01) PDI content and the same (P > 0.05) NEL
content of the dried sample in comparison with Hykor.

Perun had in average more favourable values of the
nutritive traits than Festuca-like hybrids also in com-
parison of ensiled samples. It had higher (P < 0.01)
both PDI and NEL content of the WA sample, and
higher (P < 0.01) NEL content of the FA sample, with
the same (P > 0.05) PDI content.

I. Material used for ensiling

As far as the comparison of the individual ensiling
preparations is concerned, only both Festuca-like hyb-
rids were taken into account, because in Perun there
were few observations. The results are also shown in
Tab. II. We intended to generalize the trends, so both
hybrids and two traits (PDI, NEL) were calculated to-
gether. The order index of a given ensiling preparation
calculated as a sum of 4 orders of the preparations re-
garding 2 traits in 2 hybrids was adopted as an empiri-
cal criterion of the overall success of the ensiling pre-
paration. The order of the preparations regarding an
individual trait in an individual hybrid was given based
on statistically tested (z-test) differences between the
preparations (Tab. II, parts concerning PDI and NEL,
columns for Hykor and Felina except D samples). Cuts
were calculated separately. As far as Ist cut is concer-
ned, formic acid provided the best results (order index
5.5). Also ensiling without additives (order index 7)
was more successful than Bactozyme (order index
11.5) regarding the nutritive traits of the grasses. The
results concerning 2nd cut were similar like in 1st cut:
conservation without additives (order index 7) or for-
mic acid (order index 8.75) provided in average higher
values of the nutritional traits (PDI, NEL) than Silabac
(order index 11.5) or Bactozyme (order index 13).

Silage quality parameters of the grass hybrids trea-
ted with the tested preparations are shown in Tab. III.

The mean of lactic acid content of the ensiled sam-
ples of the hybrid Perun (49 g/kg DM) was higher
(P < 0.05) than the mean of the corresponding samples
of Hykor (30 g/lkg DM) or Felina (39 g/kg DM). How-
ever, corresponding samples of Perun had in average
also higher (P < 0.05) VFA content (27 g/kg DM) in
comparison with Hykor (21 g/kg DM) and Felina
(12 g/kg DM). Only samples from first and second cut
conserved without additives and with formic acid were
taken into account in this case.

As far as the comparison of ensiling preparations is
concerned (from the viewpoint of the silage quality
parameters), all tested samples were taken into account.
The mean of the lactic acid level of the samples con-
served with Bactozyme (81 g/kg DM) was higher

Hybrid Cut Harvestdate | DM CP cr E NFE 55
(%) (g/kg DM) | (g/kg DM) | (g/kg DM) | (g/kg DM) | (g/kg DM)

1 25.5. 32 136 284 25 456 77
Hykor 2 8.7. 45 128 240 18 503

3 30. 8. 35 104 218 21 559

1 25.5. 34 123 296 21 457 74
Felina 2 8.7. 46 136 240 23 496

3 30. 8. 34 113 224 27 514

1 25.5. 34 132 241 29 495 109
Perun

2 8.7. 32 107 216 23 554

DM - dry matter, CP — crude protein, CF — crude fibre, F — crude fat, NFE - nitrogen free extractives, SS — soluble sugars (sum of arabinose,
xylose, fructose, mannose, glucose and sucrose)
Vegetative phase — Hykor, Felina: earing; Perun: beginning of earing
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11. Nutritive value traits of conserved grass samples (means of 6 measurements)

g Cut/Hybrid
k] I 1l 11
2| &8 H F P F P H F
D 65* 70% 74*
WA 83 88* 87 80° 80P 85 74b 81*
CP
deg | FA 83* 82" 88 76° 81 81 80* 81°
B 82° 83b 730 83" 75° 79°
S 82* 83" 740 81*
PDIE | PDIN | PDIE | PDIN | PDIE | PDIN | PDIE | PDIN | PDIE | PDIN | PDIE | PDIN | PDIE | PDIN | PDIE | PDIN
D 777 | 79 | 80~ | 86 | 81 | 78
ppr | WA [ 61° | 78 | 57 | 88 | 69 | 75 | 76* | 91 [ 74" | 80 | 70 | 8I 66" | 79 | 63* | 79
FA | 69" | 81 |64* | 90 | 67 | 79 | 772 | 95 | 72| 86 | 71 | 76 | 64™| 73 57¢ | 81
B 52 | 8 | 53¢ | 80 67" | 85 | 68" | 93 62° | 82 | 66* | 92
S 66" | 90 | 73* | 93 69" | 82 | 68 | 77
D 4.6Y 47 5.8"
WA 520 $1* 6.2 5.6 57 6.1 4.3° 47"
NEL | pA 5.4% 50 6.3 5.1b 5.5 5.7 4.8 4.7b
43° 4.8° 4.8° 570 4.7%" 5.3
s 4.8 5.6 4.5° 5.9

H - Hykor; F - Felina; P — Perun; CPdeg — crude protein effective degradability (%); PDI - protein digestible in the intestine (g/kg DM;
Vérite and Peyraud, 1988); lower value from PDIE or PDIN was taken into account as true PDI; only these values were statistically
processed for mutual comparison of hybrids or preparations; PDIE — PDI based on available energy when degradable nitrogen and other
nutrients were not limiting; PDIN — PDI based on dietary nitrogen when energy and other nutrients were not limiting; NEL — net energy of
lactation (MJ/kg DM); D - artificially dried (60 °C); WA — without additives; FA — formic acid; B — Bactozyme; C - Silabac

a, b, ¢ — means with different superscripts in ensiled samples in columns differ significantly (P < 0.01; r-test; n = 6)

X, ¥, z — means with different superscripts in dried samples in lines differ significantly (P < 0.01; t-test; n = 6)

(P < 0.01) in comparison with the mean of samples
conserved with Silabac (61 g/kg DM). The mean of
lactic acid content in samples conserved without addi-
tives and with formic acid was 42 and 35 g/kg DM,
respectively. The mean of VFA content of the samples
conserved without additives, with formic acid, Bacto-
zyme and Silabac was 23, 17, 15 and 13 g/kg DM,
respectively.

DISCUSSION

Higher CP effective degradability and NEL content
of the Lolium-like hybrid Perun compared with Festu-
ca-like grasses (Tab. II) is in relationship with the ear-
liness and crude fibre (CF) content. CF content of the
material at ensiling was by 17% lower in Perun than in
both Festuca-like hybrids (Tab. I); Perun is declared as
an earlier hybrid.

The higher average content of lactic acid in corres-
ponding silage samples of the hybrid Perun in compa-
rison with Hykor or Felina (Tab. III) was in agreement
with the higher soluble sugar content in this Lolium-li-
ke hybrid (Tab. I).

As far as the comparison of ensiling preparations is
concerned, Hristov (1993) did not find a decrease
of CP degradability in lucerne conserved with formic
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acid in comparison with the sample preserved with the
preparations based on enzymes. This is in agreement
with our results (Tab. II). Only Hykor treated with for-
mic acid at 2nd cut had lower (P < 0.01) CP degrada-
bility compared with the Silabac-treated sample.

The nutritive value of tested hybrids in the indivi-
dual cuts is possible to compare with the data of L6-
pez etal. (1991). Quoted authors compared spring and
summer cuts in meadow grasses. The growth had higher
CP content, lower cell-wall content, and as a consequ-
ence higher dry matter degradability in-the summer cut.
Crude fibre content (at the given vegetative stage) dec-
reased by analogy with the cut order in our experiment.
However, contrary to the quoted paper, CP content dec-
reased with the increasing cut number in most cases in
our experiment (except hybrid Felina between 1st and
2nd cut), as did also CP effective degradability. This
trend (decreasing of CP effective degradability) did not
correspond with the decreasing (as the cut number in-
creased) of crude fibre content, and could be in relati-
onship with the crude protein content (Tab. I).

Lépez et al. (1991) also reported that degradabi-
lity was not significantly influenced by the method of
conservation (fresh forage vs. hay vs. silage). However,
in our experiments the dried sample had significantly
lower (P < 0.01) CP effective degradability in all gras-
ses than all tested silages (Tab. II).
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I11. Silage quality parameters (means of 6 measurements)

15 Cut/Hybrid
Parameter 5;‘2::;%0“ I 11 111
H F P H P H F
WA 39 18 27 14 5 38 21 25
VFA FA 14 19 16 18 7 27 14 18
18 18 12 6 9 25
S 10 14 17 12
WA 35 52 81 14 21 26 48 55
LA FA 29 40 68 12 15 19 43 53
95 108 66 69 92 73
S 39 47 89 68
WA 03 0.2 0.2 0.5 0.4 0.4 0.2 0.4
AL FA 0.1 0.2 0.5 0.6 0.4 0.6 0.4 0.6
0.1 0.1 0.0 0.1 0.2 0.2
S 0.3 0.4 0.3 0.2
WA 6 8 5 2 3 8 6 5
EP FA 6 4 4 2 3 5 5 6
4 3 4 3 4
S 3 3 7 6

H - Hykor, F — Felina, P — Perun, VFA — sum of volatile fatty acids (g/lkg DM), LA — lactic acid (g/lkg DM), AL - total alcohol (g/kg DM),
EP - extent of proteolysis (NH;-N/CP-N; %), WA — without additives, FA — formic acid, B — Bactozyme, S - Silabac

CONCLUSIONS

Lolium-like hybrid Perun had in average higher nut-
ritive value (PDI and NEL content) than Festuca-like
hybrids Hykor and Felina, when corresponding dried
forage or ensiled samples were compared. Perun also
had more favourable lactic acid content in correspon-
ding ensiled samples.

Formic acid influenced most favourably the nutritive
value (PDI and NEL) content of tested grass hybrids.
On the other hand, Bactozyme proved to be the best
from the viewpoint of silage quality parameters.
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VEK A RAST PSTRUHA POTOCNEHO (SALMO TRUTTA
M. FARIO LINNAEUS, 1758) VO VODARENSKE]J NADRZI
NOVA BYSTRICA

AGE AND GROWTH OF THE BROWN TROUT (SALMO TRUTTA
M. FARIO LINNAEUS, 1758) IN THE NOVA BYSTRICA
WATER-SUPPLY DAM

V. Muzik
Slovak Angler’s Union, Banskd Bystrica, Slovak Republic

ABSTRACT: The aim of this study is to analyze growth markers of the brown trout populations located in a new artificial
water reservoir for drinking water supply in the course of several years after the initial filling up of the reservoir. The surface
of the dam is 180 ha, maximum volume is 33.82 mil. m* and maximum depth — 54 m. The construction of the water reservoir
started in 1983 and its filling up in August 1989. All samples were gained by angling during the period from 18. 9.-28. 9.
1991 and 14. 4.-25. 5. 1994. Common ichthyological methods (MuZik, 1984) were used in order to carry out the age and
and growth studies. The following regression equation was used to determine the weight growth rate:

log w = 5.336033 + 3.196704 . log SI

We have used the modified formula by Cugunova (1959) for calculating the specific speed of linear growth. Von
Bertalanffy growth equation was used with the characteristics Ly, K, fy according to Ford—Walford’s transformation, in order
to assess the linear growth of the brown trout. The absolute values of length and weight growth are presented in Tab. L. In
total 196 pieces of the trout in 5 age categories were submitted to the evaluation. The average growth varied from 89 to
106 mm and 14-19 g for the first year, from 134 to 173 mm and 47-71 g for the second year, from 199 to 253 mm and
125-255 g for the third year, from 247 to 322 mm and 213-495 g for the fourth year and 392 mm and 899 g in the fifth
year. It was interesting to notice that the five years old fish had grown relatively fast in the initial year of life. According to
the relative growth indicators (Tab. II) the trouts grow fastest in the first year of life, in particular the individuals of the first
age group. The highest ponderal index was recorded in the fish classified to the fifth age class. The linear growth of the
brown trout was fastest in the 3rd and 4th accretion period for the 5th age group. The specific speed of linear growth for all
the groups is highest in the first year of life and it decreases with age. According to a review published by Lohnisky
(1963) we may classify the rate of growth of brown trout in the Nova Bystrica dam within the category ,fast“. By comparing
the growth rates of the observed fish it is clear that the reservoir had the best trophic conditions in 1991, i.e. during the third
vegetal season after filling it up. We may suppose that at that time there was mass development of the lenitic benthic
invertebrates as well as an increase in the density of the minnow (Phoxinus phoxinus) population (this was observed visually)
present in the dam. Before filling up the Nova Bystrica water reservoir an ichthyological research of one part of the river
basin (Bastl et al., 1988) was performed and shortly after filling the dam up (1991) the authors performed such research
by himself. Consequently we are able to compare the growth rate of trouts from the tributaries of the submerged area with
conditions in recently arisen water reservoir in short periods of time (Tab. IV). It results from the figures published that
brown trout grew most quickly in the Nova Bystrica dam in 1994. The significant increase of the trout growth in the dam is
also visible from a comparison of the growth models according to von Bertalanffy equation (Tab. III) in which the profitability
limit of linear growth and harvestable size of the 1994 population is significantly higher than the values from 1991. The fast
growing trout classified in the 4th and 5th age group as well as the overall increase of length and weight growth in 1994
compared with 1991 show that there are reserves in the food base. This state creates the prerequisites for intensification of
the year plan of stocking exclusively by the stocks of brown trout two years old or more.

water-supply dam Nova Bystrica; brown trout — Salmo trutta m. fario; length and weight growth; relative growth markers;
von Bertalanffy equation

ABSTRAKT: Predmetom vekového a rastového §tidia bolo 196 exemplarov pstruha potoéného patriacich do I. aZ V. vekovej
kategoérie. Priemerny rast bol v 1. roku 106 mm a 14 g, v 2. roku 173 mm a 71 g, v 3. roku 253 mm a 255 g, v 4. roku
322 mm a 495 g a v V. roku 392 mm a 899 g. Zisteny rast moZno klasifikovat ako rychly. Okrem absolitnych hodnét
linearneho a hmotnostného rastu boli vypocitané aj relativne rastové ukazovatele, koeficient kondicie a Bertalanffyho rastové
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rovnice. Z porovnania rastovej rychlosti sledovanych ryb je zrejmé, Ze najlepsie trofické podmienky mala nadrZ v roku 1991,
teda v svojom trefom vegetaénom obdobi po napusteni, kedy moZno predpokladat masovy rozvoj lenitického bentosu, ako aj
zvysenie populaénej hustoty Cereble. Rychly rast pstruhov v IV. a V. vekovej skupiny, ako aj celkové vyrazné zvy3enie
linedrneho a hmotnostného rastu populdcie roku 1994 oproti obsadke roku 1991, poukazuje na rezervy v potravinovej zakladni
vodérenskej nidrZe, ¢o sved¢i o dobrom obhospodarovani ichtyocenéz a vytvara predpoklady na zvy$enie zarybilovacieho

planu.

vodédrenskd nadrZ Novd Bystrica; pstruh potoény (Salmo trutta m. fario); linedrny a hmotnostny rast; relativne rastové

ukazovatele; Bertalanffyho rastovy model

UvoD

Vyskumom tecicich pstruhovych vod Slovenska sa
zaoberalo v minulosti viac autorov. Vekovi Struktiru
a rast salmonidov vo vodnych nadrZiach sledovali
Frank (1959) a Balon (1959). Na nich nadvizuji
novSie vyskumy stojatych vodnych pléch (Kirka,
1964; Holcik, Bastl, 1970), ktoré moZno porov-
ndvat s poCetnymi vysledkami rastovych Stidii pstruhov
z potokov a riek od slovenskych i éeskych autorov (Kir-
ka, 1962, 1964, 1974; Lohnisky, 1963; Lusk, Zdra-
Zilek, 1969; Sedlar, 1970; Muzik, 1984).

Tiéto prica je zamerand na rastové ukazovatele po-
pulacie pstruha potoéného nachadzajiicej sa vo vytvo-
renom priehradnom bazéne novej vodnej nadrZe, nie-
kolko rokov po jej napusteni. V ¢iastkovom povodi
zéplavovej oblasti bol pred vystavbou vodného diela
vykonany hydrobiologicky a ichtyologicky vyskum
(Bastl et al., 1988). V roku 1991 sme Studovali vek
a rast pstruha poto¢ného v novovzniknutom prichrad-
nom bazéne vodarenskej nadrze Nova Bystrica. Analy-
za naloveného materilu s porovnanim najdéleZitejSich
rastovych parametrov prevladajicich salmonidov je
predmetom tejto prace.

Charakteristika lokality

Vodiarenska nadrz Nova Bystrica vznikla v hornej
Casti subsekventného tdolia rie¢ky Bystrice. Této ob-
last je budovana flySom vonkaj$ieho pasma s neprie-
pustnymi bridlicami a sliefiami. Sypand hradza vybu-
dovani cca 200 m pod sitokom potokov Rie¢nica
a Harvelka dala vznik priehradnému bazénu o ploche
180 ha, maximalnom objeme 33,82 mil. m?, maximal-
nej hibke 54 m a priemernej hibke 27 m. Pri minimal-
nej prevadzkovej hladine na kéte 560,4 m bude plocha
vodarenskej nadrZe priblizne 10 ha s minimalnou
hibkou 16 m. Tato skutoénost predpoklada silné rozko-
lisanie hladiny vodérenskej nadrze pocas jej prevadz-
kovania.

Dno néadrZe pred jej napustenim bolo upravené. Vo-
darenska nadrz je orientovana zapado-vychodnym sme-
rom, s krat§ou centrdlnou ¢astou, na ktord nadviazuji
dve dlh§ie ramena, tvorené zatopovym uzemim hlav-
nych pritokov Harvelky a Rieénice. Brehy nadrZe majui
v prevaznej miere prudky sklon s pomerne tizkym pas-
mom litordlu. PobreZie je mdlo ¢lenité. Okolo zéaplavo-
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vej Ciary pri maximalnom vzduti hladiny je vyhlasené
ochranné pasmo I. stupfia v §irke 100 aZ 250 m. Vodna
nadrZ sa zacala budovat v roku 1983, so zaciatkom na-
pustania v auguste v roku 1989.

MATERIAL A METODA

Cely skimany material sme ziskali lovom na udicu
privlatovym systémom v diioch 18. 9. aZ 28. 9. 1991
a 14. 4. az 25. 5. 1994. U kaZdej ulovenej ryby sme
zmerali celkovi dizku tela (77) a dizku (SI) s presnos-
fou na 1 mm, hmotnost tela bola zistovana na listovych
vahach s presnostou na 1 g. Vzorku Supin na rastové
analyzy sme odoberali z lavého boku ryby, nad anal-
nou plutvou. U starSich jedincov boli Supiny odobrané
z oboch strén tela, a to vzhladom na silny vyskyt rege-
neratov. UrCenie veku bolo vykonané Supinovou met6-
dou pomocou stereomikroskopu s okuldrovym mikro-
metrom, ktorym bolo moZné ziskat potrebné udaje
u vSetkych skimanych exemplarov. Na orialnom polo-
mere sme merali vzdialenosti k jednotlivym anulom,
podla ktorych bol metédou spitného vypoctu podla au-
tora Lee (1912) uréeny linedrny rast v uplynulych
rokoch. Z reprezentainej vzorky sme na laboratérne
spracovanie vyberali podla moZnosti Supiny rovnakého
typu (podla morfologickej charakteristiky), z ktorych
sa nam lahSie zhotovoval graf na zistenie korekénych
hodnét. Zo vztahu dlka tela — oralny polomer sme
zistili hodnotu odseku — 18,5 mm.

Hmotnostny rast sme zistovali z regresnej rovnice,
vypotitanej z dlZok tela a kusovych hmotnosti vse-
tkych ulovenych jedincov:

log w=-5,336033 + 3,196704 . log S!

Koeficient kondicie a relativne ukazovatele intenzi-
ty rastu sme stanovili podla beznych vzorcov (Hol-
¢ik, Hensel, 1972). Pri Specifickej rychlosti line-
arneho rastu bola pouzitd formula upravena podla
autorky Cugunova (1959):

log/,—logl, _,
1704343 (1, - 1,_,)
Na vyhodnotenie linearneho rastu pstruha poto¢ného
sme pouZili rastovy model Bertalanffyho, so stanove-

nim charakteristik Ly, K, ty podla Ford-Walfordovej
transformécie.
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I. Linedrny a hmotnostny rast pstruha potoéného vo voddrenskej nidrZzi Nova Bystrica v sledovanom obdobi — Length and weight growth of brown trout in the Nova Bystrica water-supply dam in the period of
observation

Di#ka tela SI (mm) Priemerné kusovi
Podet & 1 g hmotnost (g) v dase Spiitne vypogitané dlzky tela S! (mm) a hmotnosti w (g) pre jednotlivé roky Zivota®
Vekovél Pot’fetz Rok 2 Vi vicamestloNenta ulovenia®
kupi 1 |l i o
e el e rov* el Ex ., = y 1. rok!? 2. rok 3. rok 4. rok 5. rok
rozpitie® | priemer’ | rozpitie priemer
St w St w Sl w St w St w
I 1+ 1991 2 167-182 175 69-100 85 105 25
¥ 1+ 1994 11 170-191 186 75-90 83 147 39
I 2+ 1991 47 169-299| 224 91-300 164 83 14 131 43
’ 2,2+ 1994 24 185-300| 231 142-350 166 117 19 205 113
I 3+ 1991 10 239-344| 293 170-510 351 89 26 150 63 204 136
y 33+ 1994 57 210-306| 264 156-400 254 95 10 189 87 256 230
- 4+ 1991 2 3217-348| 333 440-500 470 77 11 120 34 194 114 247 213
' 4,4 + 1994 27 266-340 299 295-690 378 90 8 151 43 229 161 291 347
\} - 1991 - - - - -
’ 55+ 1994 16 387-434 398 960-1 550 944 79 5 147 39 273 283 353 643 392 899
- 7 1991 61 89 19 134 47 199 125 247 213
Priemer
1994 135 106 14 173 71 253 225 322 495 392 899

'age category, Zannular ring number, 3yt:m' of fishing, A P i ber, Sstandard length S! (mm) at fishing, 6l'ange. 7avcrage. 8avemge individual weight (g) at fishing, 9reu-ospez:tively calculated standard lengths

S! (mm) and weights w (g) for particular years of life, " year




II. Relativne ukazovatele rastu pstruha poto&ného vo vodirenskej nadrZi Nova Bystrica za sledované obdobie ~ Relative growth indicators
in brown trout in the Nova Bystrica water-supply dam

Koeficient Rastové Relativny linedrny | Relativny hmotnostny | Charakteristika rastu® | Specifick4 rychlost
\Ii:k?r:’f' kondicie? K obdobie prirastok* C prirastok® C,, Ch, rastu’ C;
N 1991 | 1994 | 1 roK 1991 1994 1991 1994 1991 1994 1991 1994
I 1,59 | 1,62 0-1. 4,68 6,95 99 155 32,12 38,34 1,74 2,07
IL 1.46 1,56 0-1. 3,49 532 55 75 27,77 34,12 1,5 1,84
1.22. 0,58 0,75 2,07 4,95 37,88 65,62 0,46 0,56
0-1. 3,81 4,14 103 39 29,06 30,27 1,57 1,64
1L 14 1,41 1.-2. 0,69 0,99 1,42 7.7 46,46 65,35 0,52 0,69
2-3. 0,36 0,35 1,16 1,64 | 46,12 57,35 0,31 0,3
0-1. 3,16 3,86 43 31 26,38 29,27 1,43 1,58
W 127 | 134 1-2, 0,56 0,68 2,09 438 34,16 46,57 0,44 0,52
2.-3. 0,62 0,52 2,35 2,74 57,64 62,18 0,48 0,42
3.-4. 0,27 0,27 0,87 1,16 | 4886 54,87 0,24 0,24
0-1. - 3,27 - 19 = 26,86 N 1,45
1.-2. - 0,86 - 6,8 - 49,06 Z 0,62
V. Z L67 | 2.3 = 0,86 < 626 - 90,99 = 0,61
3.4, = 0,29 - 1,27 = 70,16 - 0,26
4-5. - 0,11 =" 0,4 - 36,99 B, 0,1

'age group, zpondz:ral index, 3growth period | year, “relative linear increment, “relative weight increment, 6growth characteristics, 7s[:«:ciﬁc

speed of the linear growth

I1I. Charakteristiky linedrneho rastu pstruha potoéného podla Bertalanffyho modelu — The ct istics of linear growth in brown trout
according to Bertalanffy model
Maximélna Koeficient . " Hranica . oor Vek pri
Rok! hypotetickd | rychlosti zmien g;i:‘:??ck., rentability Vcr::nl:;'bi};;?'},’c' Lovna dizka’ dosiahnuti
dizka? prirastkoy® | P° ; Y linedrneho (®) Y I(HS) lovnej dizky®
Ly K 0 rastu® /(R) «(HS)
1991 446,8 0,1996 0,0286 268,6 4,63 178,4 2,58
1994 991,6 0,1004 0,0211 552,2 8,13 300,1 3,61

lyeau‘. 2maximum hypothetic length, 3coefficient of the rate of increment changes, Aaveruge initial age, Sproﬁuxbilily limit of linear growth,

“agc at profitability limit, "harvestable size, “age at harvestable size

VYSLEDKY

Absoliitne hodnoty dlZkového a hmotnostného rastu
st uvedené v tab. I. Celkove sme vyhodnotili 196
exempldrov pstruhov v piatich vekovych kategériach.
Ulovené ryby 1. vekovej kategorie (94), mali v prieme-
re 186 mm a 83 g, ryby I. vekovej kategorie (91)
175 mm a 85 g, ryby II. vekovej kategérie (94)
231 mm a 166 g, II. vekovej kategérie (91) 224 mm
a 164 g. V III. vekovej kategorii (94) boli zistené hod-
noty 264 mm a 254 g, v III. vekovej kategorii (91)
293 mm a 351 g, v IV. vekovej kategorii (94) 299 mm
a 378 g, v IV. kategérii (91) 333 mm a470 gav V.
vekovej kategérii (94) 398 mm a 944 g. Bola zistena
siln4 rozkolisanost v kusovych dlZkach i hmotnostiach,
ktora sa prejavila i v raste za jednotlivé roky, a to tak-
to: 1. rok (94) — 106 mm a 14 g, 1. rok (91) — 89 mm
a 19 g, 2. rok (94) — 173 mm a 71 g, 2. rok (91) -
134 mm a 47 g, 3. rok (94) 253 mm a 225 g, 3. rok
(91) - 199 mm a 125 g, 4. rok (94) — 322 mm a 495 g,
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4. rok (91) — 247 mm a 213 g a 5. rok (94) — 392 mm
a 899 g. V prvom roku Zivota réstli najrychlejsie jedin-
ce I. vekovej kategorie, rozdiely medzi ostatnymi ve-
kovymi skupinami vSak nie su velmi velké. Zaujimavy
je pomerne rychly linedrny rast v poéiatoénom roku
Zivota u ryb V. vekovej skupiny.

V druhom roku Zivota rastli najrychlejSie ryby II.
vekovej skupiny, u ostatnych skupin bol rast vzicne
vyrovnany.

V trefom a Stvrtom roku sme zaznamenali vyrazne
najrychlejsi linearny aj hmotnostny rast v V. vekovej
skupine.

Podla relativnych rastovych ukazovatelov (tab. II)
rastli najrychlej§ie pstruhy v svojom prvom rastovom
obdobi, menovite jedince I. vekovej skupiny. Najvyssi
koeficient kondicie bol zaznamenany u ryb v V. veko-
vej skupine. Linearny rast pstruha poto¢ného podla
charakteristiky rastu bol najvd¢si v trefom a Stvrtom
rastovom obdobi v V. vekovej skupine a u mlad$ich
vekovych skupin v druhom rastovom obdobi. Specific-
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IV. Linedrny rast pstruha poto&ného v potokoch zitopového tizemia a vo vodarenskej nddrZi Novéa Bystrica — Brown trout length growth in

creeks of inundated area and in the Nova Bystrica water-supply dam

okatitlt Priemerné hodnoty dl¥ky tela (SI) v jednotlivych rokoch Zivota? (mm)
1 2 3 4

Riec¢nica 92 151 242

Harvelka 91 143 179 212

Stafiov potok 95 132 194

VN Novi Bystrica - 1991 89 134 199 247

VN Nova Bystrica — 1994 106 173 253 322

llocnlity. 2a\ve\'age values of standard length (S]) in the separate years of life (mm)

ka rychlost linedrneho rastu je najvécsia u vietkych sku-
pin v prvom roku Zivota, s narastajicim vekom klesa.
Z rozboru vysledkov relativnych ukazovatelov vyplyva,
Ze vyrazne najrychlejsi rast pstruha pripadd na obdobie
rokov 1991-1992, ¢o je zhodné s na$im zistenim v pred-
chédzajicom vyskume vo vodarenskej nadrZi, kedy uZ
pocas laboratérneho spracovania Supin bolo u vicSiny
materialu zrejmé, Ze posledny prirastok, neukonéeny anu-
lom, ktory sa realizoval v roku ulovenia (1991), je vyraz-
ne vacsi ako prirastok predchadzajici.

Poukazuje to na najrychlej$i rast vSetkych vtedy
skimanych vekovych skupin pstruha poto¢ného v roku
1991 o to vyraznejsie, Ze prirastok v tomto roku moZno
ratal iba na obdobie piatich mesiacov od vytvorenia
posledného anulu.

DISKUSIA

O rastovych schopnostiach pstruha potocného exis-
tuje velké mnoZstvo udajov z naSich i zahrani¢nych
vdd. Prehladné udaje ndjdeme v pracach autorov
Lohnisky (1963), Kirka (1969) a Libosvar-
sky et al. (1971).

Vyrazne rychlejsi rast pstruha potoéného v naSich
vodnych nadrziach zistil Frank (1959) v Kli¢avskej
idolnej nadrzi a Balon (1959) v Hnileckej udolnej
nadrZi. RychlejSie rastli aj pstruhy z Oravskej prie-
hrady (Hol&ik, Bastl, 1971) a jazera Lough-Derg
(Ball, Jones, 1960).

Nami zisteny rast pstruha poto¢ného je v8ak rychlej-
§i ako rast pstruha poto¢ného v Popradskom plese
(Kirka, 1964), v jazerach Llyn Tegid a Haweswater
(Ball, Jones, 1960) a vo finskom jazere Saimaa
(Seppovara, 1962). Nami zistené hodnoty rastu
pstruha poto¢ného si zhodné s vysledkami zazname-
nanymi v mnohych tokoch nasho §titu, ako si Pa-
pradanka MuZik, 1984), Nitrica (Sedlar, 1964)
a Biela Orava (Holé&ik, Bastl, 1970). Rychlejsi
rast zistil Kirka (1974) v rieke Jelesiia.

Pred napustenim vodarenskej naddrZze Nova Bystrica
bol vykonany ichtyologicky vyskum daného Ciastkové-
ho povodia (Bastl et al., 1988) a tesne po napusteni
vodarenskej nadrZe vykonal obdobny prieskum aj
Muzik (1991).
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Preto mdZeme porovnavat rast pstruha z prisluinych
potokov zdtopového tizemia a s jeho rastom v novo-
vzniknutej nadrZi v tesnom &asovom slede (tab. IV).

Z uvedenych vysledkov vyplyva, Ze pstruh poto&ny
rastol vyrazne najrychlejSie vo vodnej nadrZi Nova
Bystrica v roku 1994,

Markantné zvySenie rastu pstruhov vo VN Nova
Bystrica je zrejmé aj z porovnania rastovych modelov
podla Bertalanffyho rovnic (tab. III), kde najmé maxi-
malna hypotetické dl#ka, hranica rentability linearneho
rastu a lovna dlZka populacie 1994 vyrazne prevySuje
rastové hodnoty z roku 1991.

Podla prehladu, ktory uvddza Lohnisky (1963),
moZno rast pstruha poto¢ného vo vodarenskej nadrZi
Novi Bystrica klasifikovat ako rychly.

Markantné zvySenie intenzity rastu u vSetkych sle-
dovanych vekovych skupin pstruha potofného poclas
rastového obdobia roku 1991 moZno vysvetlit zvySe-
nim hustoty bentickych organizmov v nadrZi, ako i po-
Cetnosti Cereble, ktord ako pdvodny druh mala moZnost
zvilsit svoje stavy autoreprodukciou.
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VYKRMOVA SCHOPNOST BYKU PLEMEN CESKE
STRAKATE A CERNOSTRAKATE PRI KONECNE
HMOTNOSTI 575 kg

FATTENING PERFORMANCE OF BULLS OF BOHEMIAN PIED
AND BLACK-PIED BREEDS AT FINAL WEIGHT OF 575 kg

L. Bartos, V. Teslik, F. Urban, P. Saf4f, M. Stipkové

Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic

ABSTRACT: Groups of young bulls of Bohemian Pied breed (C) and Black-Pied breed (N) were filled in a mosaic scheme
to a cowshed with tied stalls and individual feeding for comparative fattening. Feed ration was determined to provide for
a daily weight gain of 1,200 g. Fattening performance and body growth were evaluated in the bulls for the whole production
period. Fattening of both groups started at the same average live weight of animals 219 kg: C bulls reached it by daily weight
gain of 0.794 kg and N bulls by daily weight gain of 0.752 kg; a small difference between the weight gains (5.3%) was
reflected at various age (15 days) of the groups at filling the fattening facility: the average age at filling was 239 days in
C group and 254 days in N groups. Fattening lasted 355 (C) and 344 (N) days, resp., and the bulls reached average daily
weight gains of 1,004 kg (N) and 1,045 kg (N), resp., with an insignificant difference of 41 g (4%) in favor of N breed. Age
at slaughter was balanced - 594.6 (C) and 598.4 (N) days. Higher daily weight gains of C bulls during nursing and on the
other hand, higher daily weight gains of N bulls during fattening were reflected in the balanced value of the indicator for the
period from birth to slaughter (C — 0.918 kg, N — 0.919 kg N). Fattening length was exhibited in the slaughter weight of
572.6 kg (C) and 578.5 kg (N). Converted weight (coef. 1.8) increased by 34.2 kg in C breed and by 18.8 kg in N breed, so
it made 606.8 kg in C breed and was by 9.5 kg higher (1.6%) than in N group. Fattening lasted 317 days and was assessed
in four stages. There were any significant differences between the groups in none of the stages of observation. The highest
growth rate with weight gain of 1.309 kg (C) and 1.278 kg (N) was recorded in both groups in the second stage, i.e. at the
age of 11 to 14 months. The first stage was the second best (C group 1.224 kg, by 41 g, i.e. 3.3% higher than N). N group
had better results by 112 g (1.005 kg) in the third stage. The bulls did not reach the weight gain of 1 kg in the fourth period
(0.930 kg in C group; i.e. by 9.9% and 93 g higher than N). The effect of the growing age of animals on a decrease in weight
gains could be seen in both final stages of fattening. After subjective evaluation of dressed carcasses (DC) by five classes —
E, A, B, C, D according to meatiness (class E is assigned to DC with extremely good meatiness, on the other hand class D
indicates poor fleshiness) 11 young bulls out of the group of C breed were included in class A and 1 bull to class B. Out of
the group of class A, 6 bulls were included in class A, 4 animals in class B and 1 bull in class C. There were also differences
in fat content evaluated by class 1 at a very low fat content or by class 5 for overfatted DC. Class 2 was assigned to 7 bulls
and class 3 to 5 bulls in the group of C breed. Class 2 was assigned to 5 bulls class 3 to 6 bulls in the group of N breed.
Hence the bulls of C cattle received better evaluation of both characteristics. Higher meatiness of bulls of C breed, indicated
by converted live weight and confirmed by better evaluation of meatiness, was reflected in the DC weight higher by 5.3 kg
(1.6%). A similar trend was also observed in dressing percentage showing the values higher by 1.56% in C bulls; net weight
gain fully complies with the latter characteristic, being higher by 2.5% in C bulls. Twelve basic body measures were
determined at the age of 12 months and shortly before slaughter. Different genotypes were expressed in certain although
insignificant differences in the body conformation of both groups. The young bulls of C breed had higher values of height
in hips, chest girth, chest width, diagonal trunk length, limb girth, pelvis length and leg size. On the contrary, the bulls of N
breed had higher values of height at withers, chest depth and pelvis width.

meat efficiency; bulls; Czech Pied and Black Pied breeds

ABSTRAKT: Do srovndvaciho vykrmu ve vazné stdji s individudlnim krmenim byly mozaikové zastaveny skupiny byckia
plemen &eské strakaté (C) a Eernostrakaté (N). Hodnocena byla vykrmové schopnost a t&lesny rist bykd za obdobi vykrmu.
V prib&hu odchovu dosahly skupiny by¢ku pfirastku s nizkym rozdilem (5,3 %) mezi skupinami (C - 0,794 kg, N — 0,752 kg),
takZe pfi rozdilném véku pfi zéstavu do vykrmu (15 dni) dosahli stejné Zivé hmotnosti 219 kg. Skupina C byla zastavena do
vykrmu ve v€ku 239 dni a skupina N 254 dni. Vykrm trval 355 dni (C), resp. 344 dni (N) a byci dosahli prim&rnych dennich
prirustka 1,004 kg (C), resp. 1,045 kg (N) s nevyznamnym rozdilem 41 g (4 %) ve prospéch plemene N. Pfiznivé&jsi denni
pfiriistek by¢k C v odchovu a naopak by¢ki N ve vykrmu se projevil ve vyrovnané hodnoté (0,918 kg u C a 0,919 kg u N)
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ukazatele za obdobi od narozeni do poraZky. Délka vykrmu se promitla v pordZkové hmotnosti 572,6 kg (C) a 578,5 kg (N).
Piepottena hmotnost (koeficient 1,8) dosahla u skupiny C 606,8 kg a byla 0 9,5 kg (1,6 %) vy33i neZ u skupiny N. Méfenim
12 zékladnich t&lesnych rozméri provedenym ve v€ku 12 mésicii a té€sn&€ pfed pordZkou byly zjiStény mezi obéma genotypy
mensi diference, ale (krom& délky panve) se stejnou tendenci. Vliv genotypu se projevil hlavné v utvafeni panve, které bylo
ve vech rozmérech pfizniv&j§i u skupiny N. Udaje o objemu kyty pfed pordzkou potvrdily v&tsi plnost kyty by&ki plemene
C. Prestavénost bycku skupiny C pfed pordZkou dosahla 7,4 cm, tj. o 1,7 cm vice neZ u skupiny N (5,7 cm). Zji§téné vysledky
naznaduji, Ze u obou plemen lze z divodu zjisténych pfiznivych rustovych schopnosti doporugit vykrm do porazkové hmot-

nosti 575 kg.

vykrmnost; byci; plemena eské strakaté a Cernostrakaté

UVOD

Slechténi &eského strakatého skotu (C) bylo v pos-
lednich letech zaméfeno na zvyraznénou produkci mlé-
ka a uspokojivou produkci masa. Se soubéZnym zlep-
Senim podminek vyZivy se tato skute€nost projevila
v pomérné vyrazném néristu potenciondlnich schop-
nosti v mlé&né uZitkovosti, ale se soufasnym negativ-
nim dopadem na produkci hovéziho masa. Obdobny
trend 1ze pozorovat i v populaci Cernostrakatého niZin-
ného (N) skotu prosazovanim vyrazné dojnéjsiho typu
hol3tynského (H) skotu. Celkové tak dochézi k ristu
mlécné uZitkovosti a sniZovani uZitkovosti masné, kte-
ra se projevuje v horSim osvaleni zvifat, v niZ$im za-
stoupeni cennych partii masa, ve vy$§im podilu kosti
a Castedn& i ve vy$8im ukladéni tuku. I pfes intenziv-
né&j§i vyuZivani masnych plemen bude v nejbliZSich le-
tech pfevéZna East zvifat zajiStovana produkci ze stad
Ceského strakatého a Eernostrakatého skotu. Z diivodu
posouzeni efektivnosti vykrmu bycku téchto plemen je
nezbytné v prib&hu $lechténi sledovat jejich masnou
uZitkovost.

Masnou uZitkovosti ¢eského strakatého skotu se za-
byvali Kahoun, Zemdanek (1977), Zupka,
Subrt (1980), Kopecky a kol. (1981), P¥ibyl
et al. (1980) a dalsi. Shodné poukazuji na zna¢nou va-
riabilitu této produkéni vlastnosti. PaSek (1978) uva-
di pfi intenzivnim vykrmu v rozmezi 330-510 kg denni
pfirustky kolem 1,400 kg s nejintenzivnéj$im ristem do
12 aZ 14 mésict véku a Zivé hmotnosti 450 kg.

Biologickymi a produk&nimi vlastnostmi ¢ernostra-
katého skotu se zabyvali Dvofacek et al. (1970),
Urban et al. (1984) a dalsi. U Cistokrevnych byku
plemene H zjistili primérny denni piiristek do véku
15 mésict o cca 150 g niZ§i neZ u byku plemene C.
Kromé& 2% sniZeni jate€né vyté€Znosti prokazali i vy3si
podil kosti v jateném téle.

I. Schéma vykrmu byka — Bull fattening layout

Vlivem genotypu zvifat na masnou uZitkovost se za-
byvali Burda et al. (1991), ktefi pfi hodnoceni mas-
né uZitkovosti byki plemen C a N ve vykrmu do
530 kg Zivé hmotnosti zjistili u bykd plemene C
0 4,5 % vy$§i pramérny denni pfiristek ve vykrmu,
0 4,7 % vys§i netto pfirustek a o 1,77 % vy3s§i jate¢nou
vyté€Znost. RovnéZ v hodnoceni jakostni klasifikace ja-
te¢n€ opracovanych tél byla skupina C téméf o jednu
tiidu lepSi. Lehman (1980) a Dvofacdek et al.
(1980) shodné uvadéji, Ze u dojnych typu skotu je pri-
béh rustové kiivky v prvni fazi strmé&jsi; této skuted-
nosti je nutné vyuZit, tj. vykrm organizovat efektivné
v raném véku a zvifata vykrmovat do niZ8ich hmotnos-
ti. Rozdilny priub&h ristové kiivky uvadi Burda
(1987), kdyz pfi vykrmu bycku plemen C a N do hmot-
nosti nizsi nez 500 kg vykazuje u byka N pfi prakticky
stejném ve&ku zvifat vyS$§i pordZkovou hmotnost
0 27,90 kg, primérny denni pfirustek ve vykrmu 0 93 g
a jateCnou vytéznost 0 0,5 %.

Jate¢na hodnota je vyznamné ovliviiovana nejen po-
raZkovou hmotnosti vykrmovanych zvifat, ale i jejich
plemennou pfislusnosti. U masnych a kombinovanych
plemen je i ve vy$8ich hmotnostech jate¢na hodnota —
véetné stupné protucnéni — uspokojiva, kdezto u mléc-
nych plemen je ranost a tedy i dfiv&jsi protuciiovani
nevyhodné. Pta&ek (1985) provedl srovnani &eského
strakatého skotu s mlé¢néjsimi typy s tim, Ze domaci skot
je v hmotnosti 550 kg zmasilej$i a ma prikazné mensi
podil depotniho loje. Pfi vykrmu do hmotnosti 600 kg
a vice se diference mezi riznymi genotypy zvétSuji.

MATERIAL A METODA

Do srovnavaciho vykrmu ve vazné stdji s indivi-
duédlnim krmenim bylo zastaveno 12 bycku &eského
strakatého plemene (po otcich RAK 72, ME 71, BJR

Krmivo (kg na kus a den)’ 1. obdobi 8 2. obdobi 3. obdobi 4. obdobi Cely vykrm’
Jadm4 smés? 35 4,0 40 4,0 3,82
Kukufigna silaz? 12,0 16,0 18,0 20,0 15,71
Vojtéskové seno* 1,0 1,0 1,5 2,0 1,25
Bobové ususky® 1,5 1,5 2,0 2,0 1,69

'feed (kg per head/day), 2gmins‘ 3con silage, 4alfalfa hay, Sbean dried products, ﬂsmge. "whole fattening
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II. Vysledky vykrmu byki — Results of bull fattening

" Skupina? .
Ukazate! Hladina
(o N vy 3
n 12 11
+a; 219,000 219,000
Hmotnost pii zdstavu® kg by 0,8968
Susai 4,618 5,059
+a; 189,000 189,000
Celkovy pirtstek do zéstavu® ke Hta 0,8968
fhas 4,618 5,059
] p ; p+a; 239,250 254,300
VeEk pii zdstavu dny 0,1828
S 7,351 8,053
a; 0,794 0,752
Prim&my piirdstek do zéstavu® kg Wby 0,2403
St 0,023 0,025
+a; 572,583 578,500
Hmotnost pfed pordZzkou® kg Hta 0,5984
Ssai 7,453 8,164
+a; 606,833 597,300
Hmotnost piepo&tena'’ kg Ao 0,3191
T 6,290 6,890
’ 1 2 H+y; 355,333 344,100
Délka vykrmu dny 0,2195
Sueai 5,974 6,544
o 353,583 358,600
Celkovy piristek ve vykrmu'2 kg Gk 0,7115
Sueai 9,016 9,877
+a; 1,004 1,045
Primémy ptirdstek ve vykemu!® ke b 0,4839
S 0,039 0,043
+a; 94,583 598,400
Vek pfi porace!* dny? i L . 0,7719
Siidi 8,757 9,503
+a; 0,918 0,919
Prim&my pfiristek od narozeni do porazky'S kg e 0,9869
Suval 0,022 0,025
” pta; 337,091 331,830
Hmotnost JOT kg 0,3218
St 3,492 3,825
i 58,947 57,389
Jatetnd vyt&znost! % B 0,102
Siiat 0,628 0,688
i Wta; 0,519 0,506
Netto pfiristek kg 0,4372
e 0,011 0012

!characteristic, 2group. Jsigniﬁcancc level, 4weight at filling the facility, Stotal weight gain until filling the facility, Sage at filling the facility,
7days. Bavcragc weight gain until filling the facility, 9preslaughter weight, Yconverted live weight, "fattening length, Ztotal weight gain

during fattening, lJaverage weight gain during f: g "age at

'5nvemge weight gain from birth to slaughter, pe weight,

h

! dressing percentage, et weight gain

11, BJR 19, LM 255, RST 52, 87 134) a 11 by&ka
¢ernostrakatého plemene (po otcich NOM 41, NEB 36,
NTN 3, NEB 42, NRF 12, NF 61, NOM 25). VSichni
bycci pochézeli z chovii dobré drovné a byli odchovéani
v teletnicich na mlé&né a rostlinné vyZivé. Krmna dav-
ka v pribéhu vykrmu byla sestavena na denni pfiriistek
1 200 g a obsahovala vojté8kové seno, kukufi¢nou si-
14Z, bobové tsusky a jadrnou smés KVS. Cely vykrm
byl rozdélen na ¢tyfi obdobi, ve kterych byla zvifatim
podavana krmné ddvka uvedend v tab. L.

Byeci byli vaZeni pfi zastavu, dale v mési¢nich inter-
valech a pred pordzkou. Ve v&ku cca 12 mésict a v den
porazky byly u v8ech byki zjiStovany tyto télesné roz-
méry: vySka v kohoutku a kfiZi, hloubka a $itka hrud-
niku, Sikma délka téla, obvod hrudi za lopatkou, obvod
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holené, délka a §itka pinve a objem kyty. Po ukon&eni
vykrmu byli byci v hmotnosti 560 aZ 590 kg podrobeni
kontrolnim pordZkdm na experimentélnich jatkich
VUZV.

Pro zpracovéni vysledkd bylo pouZito statistického
programu (Harvey, 1977), ktery na zidkladé¢ metody
nejmensich tverclh umoZiiuje maximalni vérohodnost
hodnocenych ukazateli. KaZdy hodnoceny ukazatel byl
vyhodnocen podle modelové rovnice

Yii= B+ s+ e

kde: yij — namé&fené pozorovéni
U - priméma hodnota
s; — odchylka zpisobené skupinou
e;; — odchylka zpusobend dalsimi nepostfehnutelnymi vlivy
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I11. Vysledky vykrmu byku v jednotlivych fazich — Results of bull fattening at the particular stages

. Skupina'?
p i azatel Hladina
Obdobi vykrmu C N vyznamnosti'!
n 12 11
. Ha; 331,666 328,800
hmotnost na konci obdobi’ kg 07214
Susai 5344 5,855
+a; 112,666 108,900
1. a% 92. den® celkovy pririistek? ke g 0,5029
Sia 3722 4,077
+ 1224 1,183
prim&my phiristek? kg e 0,5029
s 0,040 0,044
+a; 450,833 445,100
hmotnost na konci obdobi’” kg L 0,4464
Sisal 4,976 5,450
+a; 119,166 116,
93. az 184. den® celkovy priristek® kg 4 4200 0,6075
Suvai 4,901 5,369
3 o W+a; 1,309 1,278
pramérny prirdstek”® kg 0,6995
St 0,053 0,059
] B Pt 542,833 548,700
hmotnost na konci obdobi’ kg 0,5519
Suvai 6,535 7,159
+a; 92,000 103,600
185. az 287. den® | celkovy prirastek® ke Hra 0.2668
S 6,846 7,500
+a; 0,893 1,005
pram&rmny piristek’ kg i 0,2670
Siiai 0,066 0,072
) a p+a; 571,916 574,900
hmotnost na konci obdobi kg 0,7929
Sk 7,507 8,278
+a; 29,083 26,200
288. a2 318. den’ | celkovy phirtstek® kg e 0,5519
Sysai 3,212 3,518
) et a2 Wta; 0,938 0,845
pramérny pfirdstek kg 0,5516
S 0,104 0,113

lfmtening stn§e. 2dnys 1 to 92, 3d;\ys 93 to 184, ‘days 185 to 287, 5days 288 to 318, ‘characteristic, 7weighl at the end of the stage, Stotal

weight gain, “average weight gain, "’group. Usignificance level

VYSLEDKY

Do vykrmu byly obé skupiny zastaveny ve stejné pru-
mérné Zivé hmotnosti 219 kg (tab. II), které byéci C do-
sahli dennim prirustkem 0,794 kg a bycci N 0,752 kg;
nizky rozdil mezi pfirustky (5,3 %) se projevil v rozdil-
ném veéku (15 dni) mezi skupinami: skupina C byla zasta-
vena v pramérném véku 239 dni a skupina N 254 dni.

Vlastni vykrm trval v primé&ru 355 dni u skupiny C
a 344 dni u skupiny N. Rozdil 11 dnii byl nevyznam-
ny. Délka vykrmu se promitla v poraZkové hmotnosti
572,6 kg u bycku C a 578,5 kg u bycka N. Pfepoctena
hmotnost dosihla u by¢kia C 606,8 kg a byla 0 9,5 kg
vy$§i neZ u by¢kd N. PordZkové hmotnosti bylo dosa-
Zeno pifi pramérném dennim pfirdstku ve vlastnim vy-
krmu 1,004 kg, resp. 1,045 kg, ktery byl u skupiny N
vy$8$i 0 4 % (41 g). Delsi vykrm bycku plemene C se
projevil ve vyrovnaném véku pfi poraZce (594,6 dni
a 598,4 dni) se sniZzenim rozdilu na 3,8 dne. Pfiznivé&;jsi
denni pfirtstek C by¢ku v prib&hu odchovu a naopak
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N bycki ve vykrmu se projevil ve vyrovnané hodnoté
(0,918 u C a 0,919 u N) ukazatele za obdobi od naro-
zeni do porazky.

Pfi subjektivnim hodnoceni JOT péti tfidami (E, A,
B, C, D) podle zmasilosti (tfida E se pfizndvd mimo-
fadné zmasilym JOT a tfida D naopak pfi slabém osva-
leni), nebyl Zadny by&ek zatfazen do tfidy E. Ze skupiny
C bylo do tfidy A zafazeno 11 bycku (91,6 %) a do
tiidy B 1 bycek (8,4 %). Ze skupiny N bylo do tfidy
A zafazeno 6 bycku (54,6 %), do tfidy B 4 bycci
(36,2 %) a do tiidy C 1 bycek (36,2 %). Urcité rozdily
se mezi skupinami vyskytly také v protu¢néni JOT hod-
noceném tfidou 1 pfi nepatrném protucnéni aZ tiidou 5
u pietu¢nélych jateCnych té€l. Ze skupiny C bylo tiidou
2 klasifikovano 7 bycku (58,3 %) a tfidou 3 pak 5 by¢-
ku (41,7%). Ze skupiny N bylo tfidou 2 klasifikovano
5 bycka (45.5 %) a tfidou 3 pak 6 bycku (54,5 %).
V obou ukazatelich bylo tedy pfiznivéjsi hodnocenti, tj.
lep$i zmasilost a niZ3i protu¢néni JOT, zjidté€no u bye-
ki Ceského strakatého skotu.
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1V. Télesné rozméry byki — m&feni ve v€ku cca 12 mésicl — Body measures of bulls — at the age of ca. 12 months

| Skupina?
Ukazatel Hladina
C N vy ssti3
n 12 11
; 118,583 119,100
Kohoutkovi vyska* cm g 0,7836
P 1,251 1,370
, P p+a; 124,666 123,200
Vyska v kfiZi cm 0,3289
Syusai 0,987 1,082
+a; 60,250 60,300
Hloubka hrudniku® | cm atia 0,9452
Sy 0,484 0,530
+a; 41,000 39,400
$itka hrudniku’ cm e 02125
Suad 0,837 0917
+a; 134,25 131,90
Sikmé délka tela® cm P 0,1860
Stk 1,16 127
S pta; 171,50 167,10
Obvod hrudi® cm 0,1311
gl 1,88 2,06
010 H+a; 19,42 18,90
Obvod koncetin cm 0,1321
T 023 0,24
" Ha; 41,25 41,10
Délka panve cm 0,9024
Sued 0,81 0,89
+ 39,00 39,50
Predni $itka pénve'? cm Wy 0,4709
Sl 0,46 0,50
3 39,33 40,10
Stiedni SiFka panvel? cm R 0,5790
B 0,92 1,00
+a; 9,83 11,00
Zadni §ifka panve'® ¢ e 0,0368
Sl 035 039
" W, 176,00 169,70
Rozmér kyty cm 0,0503
St 2,04 2,23

'measure, 2group. 3signiﬁcance level, 4heighl at withers, sheight in hips, Schest depth, Tchest width, lldingomll trunk length, “chest girth,
fimb girth, ”pclvis length, Zfore pelvis width, Bmedian pelvis width, Yrear pelvis width, 'Slcg size

Lepsi osvaleni bycki plemene C, signalizované jiZz
prepodtenou hmotnosti a potvrzené pfiznivéj§im hod-
nocenim ve zmasilosti, se projevilo ve vy$§i hmotnosti
JOT o 5,3 kg. Obdobna tendence je patrna také v jatec-
né vyt€Znosti s vy§§imi hodnotami bycka C o 1,6 %
a s ni pln& koresponduje i netto pfiristek, v némz jsou
byéci C lepsi 0 2,5 %.

Vlastni vykrm je vyhodnocen (tab. III) ve &tyfech
obdobich. V Zidném obdobi nebyly u uvedenych uka-
zatelll zji¥tény mezi skupinami vyznamné rozdily. Po-
mérné vysokou intenzitu ristu vykazaly oba genotypy
v prvém obdobi, trvajicim 92 dni. Skupina C v ném
dosahla praimérného denniho pfiristku 1,224 kg a byla
o 41 g lepsi neZ skupina N. Ve druhém obdobi, od-
povidajicim véku 11 aZ 14 mésicu, vykazaly ob& sku-
piny nejvy33i intenzitu ristu s pfirastkem 1,309 kg
a 1,278 kg. Ve tietim, 103dennim, obdobi méla vyssi
prirastek skupina N, a to o 112 g (1,005 kg). V posled-
ni fazi vykrmu uZ ani jedna skupina nedosahla piirist-
ku 1 kg: byéci skupiny C dosahli 0,930 kg, coZ bylo
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09,9 % (93 g) vice neZ by&ci N. V obou zavéreénych
fazich vykrmu se na sniZeni intenzity rustu projevil
zvySujici se v&€k zvifat.

Zjistovani 12 zakladnich t€lesnych rozméri bylo
provedeno ve véku 12 mésici (tab. IV) a t&sné pied
poraZzkou (tab. V). Odlidny genotyp se projevil v urci-
tych, i kdyZ nevyznamnych, rozdilech v utvéfeni téla
obou skupin. VétSich rozméri doséhli by&ci skupiny C
ve vySce v kiiZi (+1,466 cm), obvodu hrudi (+4,4 cm),
§ifce hrudniku (+0,516 cm), délce panve (+0,15 cm)
a objemu kyty (+6,3 cm). Hodnoty kohoutkové vysky
(+0,517 cm), hloubky hrudniku (+0,05 cm) a $itkovych
rozméru panve (+0,5 cm, resp. +0,8 cm, resp. +1,2 cm)
byly vy38i u by¢ka skupiny N.

Pfi hodnoceni té€lesnych rozméri pied pordzkou by-
ly zjiSt€ény mezi obéma genotypy mensi diference, ale
(kromé& délky panve) se stejnou tendenci. Vliv genotypu
se projevil hlavné v utvéfeni panve, jejiZz vSechny rozmé-
ry byly lepdi u skupiny N. Udaje o objemu kyty pied
porazkou potvrdily vétsi plnost kyty by¢ka plemene C.
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V. Télesné rozméry byki — méfeni pfed poraZzkou — Body measures of bulls — before slaughter

1 Skupina? .
Ukazatel Hladina
C N vyz i3
n 12 11

+a; 130,67 132,00

Kohoutkov4 vyska® cm e 0,360
Syvai 0,97 1.06
’ i3 Wa; 138,08 137,70

Vyska v kiiZi cm 0,8053
Sl 1,03 113
+a; 69,33 70,00

Hloubka hrudniku® cm Hra; 02231
e 0,36 0,39
7 Wta; 48,67 48,50

Sitka hrudniku cm 0,8288
Suvai 0,51 0,56
5 ) : Wt 154,75 153,70

ikmé délka téla’ cm 0,6808
Syeai 1,70 1,86
+a; 201,25 201,00

Obvod hrudi® cm ki 0.8817
S 1,12 1,23
+a; 22,42 21,80

Obvod kongetin!? cm K+ 0,0837
Syvai 0,23 0,25
1 H+a; 43,92 45,80

Délka pinve cm 0,0736
S 0,67 0,74
+a; 41,17 41,80

Predni Sitka panve'? cm £ 0,5012
Sivai 0,62 0,68
+a; 42,75 43,10

Stéedni &itka pénve!? cm ha; 0,7647
Spsai 0,78 0.85
i M free 15,92 17,10

Zadni $ifka panve cm 0,1602
Susai - 0,55 0,60
e Lt 188,17 185,90

Rozmér kyty cm 0,7101
Sisk 1,31 1,44

For 1-15 see Tab. IV

VI. Srovnéni vysledku vykrmu byka uvadénych riznymi autory — Comparison of the results of bull fattening stated by various authors

Primérny denni

Netto piiristek*

Poréizkovd hmotnost®

Autofi' Plemeno? n plirdstek? (g) ® &)
Kahoun, Zemdnek C - 1 040 635 498
(1977) N . 1037 611 503
Hebansetal: c 19 1011 602 526
(1975) N 19 989 567 509
(sl‘;;‘gh)““k‘ Nakladal c 181 957 605 465
Ptadek C 15 1013 584 469
(1980) N 13 986 530 475
Burda etal. c 17 1041 575 525
(1991) N 16 1028 548 517
Vlastni vysledky Cc 12 1004 519 573
(1992) N 11 1045 506 578

'authors, %breed, ]avernge daily gain, “net gain, sslnughm weight
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DISKUSE

Masnou uZitkovost byku riznych genotypi je moz-
né posuzovat z nékolika hledisek. Z kvantitativnich
ukazateld je kladen duraz pfedevSim na vy$i pfiristku
hmotnosti, kterym muZeme hodnotit intenzitu ristu
zvifat ve vykrmu. Tento ukazatel je ovliviiovan piede-
v8im udrovni vyZivy béhem odchovu a vykrmu. Je proto
nutné porovnavat vysledky masné uZitkovosti, dosaho-
vané u riznych genotypl, podle irovné intenzity vykr-
mu, jak dokumentuje srovnani vysledki riznych autort
uvedené v tab. VL.

Na zakladé hodnoceni vykrmu se potvrdily vyssi
prumérné pfiristky u eského strakatého skotu zejména
v prvnich dvou fazich vykrmu, aviak nepotvrdily se za
cely vykrm — rozdily ve prospéch skupiny N byly ne-
patrné a tudiZ nevyznamné. V souladu s poznatky, kte-
ré uvadéji Urban et al. (1975) arovnéZ Burda et
al. (1991), vykazali byci Eeského strakatého skotu vy3si
netto piirtstek.
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sam, je to maximalné usporné. (Do kalkulace cen nezapocitdvame cenu programu a da-
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ZMENY VE SLOZENI JATECNEHO TELA PRASAT
S RUZNYM PODILEM SVALOVINY

CHANGES IN CARCASS COMPOSITION OF PIGS
WITH VARIOUS LEAN PERCENTAGE

J. Pulkribek, J. Pavlik, J. Smital, J. Fiedler, L. Houska, T. Adamec

Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic

ABSTRACT: The objective of the paper was to provide information on carcass composition of pigs with respect to the total
content of lean as taken into account in the new system of slaughter animal grading. Solution to the above problem relied on
a batch fattening schedule practised in the Czech Republic conditions. A set of pigs was followed in which test fattening
from 30 kg of live weight to slaughter lasted 130 £ 3 days. Carcass analysis first consisted in cutting the left side of pork
into separate parts. Except the head and trotters, these parts were dissected into lean, fat, bones, skin and other tissues, i.e.
ligaments, arteries, veins, etc. A crucial step was that the animals were graded into five classes according to the lean
percentage in their carcasses, as follows from the basic EUROP-system scale. The best class involved pigs with the lean
percentage higher than 55%, the worst class those with the lean percentage lower than 40%. The span of both values was
divided into classes with an interval of 5%. The average weight of the side of pork was different in the particular classes,
which is evident from the relationship between grading criterion and slaughter weight. If the weight of side of pork with the
highest lean percentage is taken as 100%, then at a gradually decreasing lean percentage the respective values in other classes
are 105.4%, 113.2%, 123.0% and 118.5%. Data on the. particular slaughter parts were not in correspondence with this trend.
Eg. the relations between the classes were described by the values 100.0%, 96.0%, 95.9%, 94.6% and 82.5% for ham with
bone. On the contrary, these values were 100.0%, 131.8%, 174.7%, 228.0% and 251.0% for the weight of backfat with skin.
Lack of uniformity of slaughter part formation in relation to slaughter weight can be documented by the values of correlation
coefficients between the lean percentage in the whole carcass and the portion of more or less fatty parts that were always
negative, and mostly very high. On the other hand, data on similar assessment of parts with a high lean percentage as well
as parts with a high bone portion were positive. Detailed analysis of the carcass parts confirmed the worsening of results
describing also the composition of the most valuable lean cuts. Eg. the meat percentage in loin decreased from the best grading
class to the worst grading class as follows: 74.7 £ 0.800%, 72.3 + 0.415%, 69.5 * 0.290%, 66.6 + 0.435% and 64.4 + 0.639%.
Advantages of slaughter animal grading according to the lean percentage in the whole carcass were demonstrated. Hence the
data acquired can quantify the differences in pig carcass composition with respect to varying lean percentage. In general
terms, the results make it possible to focus on animal growth uniformity. This applies particularly to the animal heaith sector
and to the breeding sector.

pig; carcass composition; lean percentage

ABSTRAKT: Vysledky price prokézaly G&elnost hodnoceni prasat podle podilu svaloviny v jate¢ném té&le v naSich podmin-
kach. S postupujicim sniZovanim hodnot tohoto ukazatele dochdzi k pronikavému zhorSovéni skladby jategnych pulek. Tyka
se to predev3im zvySeni hmotnosti sadla s kiZi ze hibetu a kyty (r = -0,90 * 0,030 a r = -0,84 + 0,038). Dal$i markantn&j§i
zhor3eni jate¢né hodnoty vyplyva z detailni analyzy jednotlivych jategnych partii. Napf. sniZeni podilu svaloviny v rozmezi
péti sledovanych tfid se projevilo poklesem u pecené ze 74,7 + 0,800 % na 64,4 *+ 0,639 % a u kyty s kosti z 83,0 + 0,662 %
na 76,3 £ 0,526 %.

prase; sloZeni jate¢ného téla; podil svaloviny

UvoD

S nové uvaZzovanym a v zahrani¢i uplatiiovanym
zpusobem hodnoceni jateSnych prasat je tfeba posuzo-
vat jateCny typ prasat vyznacujicich se riznym podilem
svaloviny v celém jateném téle.

Vyznam hodnoceni jate€nych prasat podle podilu
svaloviny v jateném t&le zduraznili napf. Bran-
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scheid et al. (1987a, b) a Walstra (1988). Jde
o zji§téni podilu svaloviny odvozené na nerozdéleném
jate¢ném téle. O jednotlivych zpisobech zji¥tovani po-
dévaji informaci napf. Oster et al. (1987). Pfesnost
stanoveni vychoziho udaje pro hodnoceni jateénych
prasat zaleZi na pouZitych regresnich rovnicich, které
musi odpovidat typu hodnocenych zvifat. Pro nafe pod-
minky odvodili tyto rovnice Pulkrdabek et al.
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(1992, 1994). Naproti tomu tento ukazatel nehodnoti
podrobng&jsi sloZeni jate¢nych pulek prasat. Tyto tdaje
se zjistuji pfi detailnim jatecném rozboru aZ na jednot-
livé télesné tkanég.

Cilem prace bylo charakterizovat jate¢ny typ prasat
pfi riizném podilu svaloviny v celém jatetném téle. Slo
tedy o kvantifikaci zm&n ve sloZeni jateénych pulek
prasat v zavislosti na podilu svaloviny v jate¢ném téle.

MATERIAL A METODA

Detailni jateSny rozbor byl proveden u souboru 209
prasat. TestaCni vykrm zvifat byl uskuteénén od hmot-
nosti 30 kg do porazky a trval 130 * 3 dni. Slo tedy
v podstaté o turnusovy vykrm. Pfi jatecném rozboru
jsme nejprve rozdélili levou jate¢nou pilku aZ na jed-
notlivé partie. S vyjimkou hlavy a noZek jsme tyto Cas-
ti dale analyzovali na jednotlivé tkané. Detailnim jatec-
nym rozborem jsme v jednotlivych Eastech uréili podil
svaloviny, tuku, kosti, kiiZe a ostatnich tkéni, které tvo-
fily Slachy, mizni uzliny, Zily, tepny apod. Pro splnéni
vyt&eného cile price jsme zvifata roztfidili podle podi-
lu svaloviny v celém jate¢ném téle do skupin odpovi-
dajicich zakladni stupnici pouZivané v EU. Nejlepsi tfi-
da vymezovala zvifata s podilem svaloviny nad 55 %
a nejhorsi tfida pod 40 %. Rozpéti mezi uvedenymi
hodnotami bylo rozdéleno do tii tiid pfi intervalu 5 %.
Zakladni charakteristika takto tfidéného materidlu vy-
plyva z tab. I. Veskeré tdaje z jateEnych rozbori jsme

livych tfid lisila, coZ je logické vzhledem ke vzta-
hu mezi tfidicim kritériem a pordZkovou hmotnosti
prasat.

Od nejlepsi k nejhorsi tfidé predstavovala hmotnost
jate¢né pulky hodnoty 41,47 + 1,294 kg, 43,73 + 0,668
kg, 46,93 £ 0,467 kg, 51,01 £ 0,700 kg a 49,13 + 1,028
kg. Bude-li nejlepsi tfida vyjadiena 100 %, pak hmot-
nost jatecné pilky dalSich tfid predstavuje 1054 %,
113,2 %, 123,0 % a 118,5 %.

Tomuto trendu vSak neodpovidaly ddaje zjisténé u jed-
notlivych partii. Hmotnost ¢asti s pfevahou svaloviny se
udrZovala prakticky témé&f na shodné vysi aZ do pfedpos-
ledni tiidy a v posledni tfid€ poklesla. Pfi obdobném vy-
jadfeni jako u hmotnosti jate¢né pulky byly relace mezi
tfidami charakterizovany napf. u kyty s kosti hodnotami
100,0 %, 96,0 %, 95,9 %, 94,6 % a 82,5 %. Naproti to-
mu idaje u tuénych &asti byly pronikavé rozdilné, napf.
u sadla ze hibetu to bylo 100,0 %, 131,8 %, 174,7 %,
228,0 % a 252,0 % a u plsti pak dokonce 100,0 %,
158,2 %, 203,6 %, 2709 % a 314,5 %.

Na klesajici podil svaloviny v jate¢ném téle prasat
s postupujici pordzkovou hmotnosti jiz poukazuji dfi-
v&jsi pokusy napf. autori Hovorka a Pavlik
(1973), ktefi hodnotili zvifata vykrmovana zamérné do
rozdilné poraZzkové hmotnosti, ¢emuZ pak odpovidal
i jejich ruzny vék. V nasi préci vSak $lo o turnusovy vy-
krm, nebot doba vlastniho vykrmu byla konstantni. Tento
zpusob se dnes pfi vykrmu prasat v praxi béZné pouZiva.
Rizna porazkova hmotnost jednotlivych prasat tedy vy-
plyvé pouze z rozdilné drovné riistové schopnosti.

1. Zikladni udaje o souboru prasat tfidénych podle podilu svaloviny v celém jate¢ném téle — Basic data on a pig set graded according to

lean percentage in the whole carcass

; Podil svaloviny v jate&ném t&le®
Ukazatel

55,0 % a vice’ 50,0 aZ 54,9 % 45,0 a2 49,9 % 40,0 az 44,9 % 39,9 % a mén&®
Podil zvifat ze souboru? (%) 6,7 22,5 42,6 19,6 8,6
Porizkov4 hmotnost® (kg) 103,7 109,3 117,3 128,2 123,5
Podil vepfiku ve HdE* (%) 26,7 30,4 48,3 75,6 72,2
Podil prasnitek ve tfid¥® (%) 73,3 69,6 51,7 24,4 27,8

lindicam)r. 2animal number in set, Jslaughter weight, 4bnrrow number in class, Sgil( number in class, 6le:m percentage in carcass, 7nnd more,

8and less

zpracovali podle jednotlivych tfid. Déile jsme ve sledo-
vaném souboru stanovili korela¢ni koeficienty mezi po-
dilem svaloviny v celém jateném téle a podily jednot-
livych jateCnych partii.

VYSLEDKY A DISKUSE

Detailni jatecné analyzy poskytly informace o slo-
Zeni jate€ného téla prasat tfidénych podle podilu sva-
loviny. Hlavni ddaje z té€chto rozbori jsou uvedeny
v tab. IT aZ V.

Nejdfive byla hodnocena hmotnost jateCnych partii.
Primé&rna hmotnost celé jatedné pulky prasat se u jednot-
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Nerovnomérnost v utvafeni jatenych partii s ohle-
dem na podil svaloviny dokladaji i hodnoty korelac-
nich koeficienti. Mezi podilem svaloviny v celém ja-
te¢ném téle a tuénymi nebo protu¢nélymi partiemi byly
hodnoty koeficienti vidy zaporné a vétSinou i velmi
vysoké. Naproti tomu hodnoty korelaénich koeficientd
mezi partiemi s vysokym podilem svaloviny, aviak
i mezi partiemi s vysokym podilem kosti, byly kladné.
Znamen4 to tedy, Ze s klesajicim podilem sadla v jated-
ném t&le prasat 1ze ofekavat zvySeni nejen podilu cen-
nych masitych &asti, ale i neZadoucich partii s pfevahou
kosti. JiZ toto porovnani pln€ podporuje zpisob hodno-
ceni jatetnych prasat podle podilu svaloviny v jated-
ném téle a je ve shod€ s obecnymi nédzory, které uva-
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1. Hmotnost partii jatedné piilky prasat tfid&€nych podle podilu svaloviny v jategném téle — The weight of parts of the side of pork in pigs

graded according to lean percentage in the whole carcass

Hmotnost (kg) u prasat se zastoupenim svaloviny v jate&ném t&le'
Partie jate¢né piilky prasete? 55,0 % a vice 50022549 % | 45.0a%499 % ] 40,0 a% 44.9 % [ 39.9 % a méné
x/s;
- 427° 433" 444" 434° 417
Krkovicka”
0,166 0,086 0,060 0,090 0,132
482" 4,79 493" 4,92 436"
Peden&*
0,195 0,101 0,070 0.106 0,155
2 3,83 3,84° 3.85" 397 342
Plec s kosti-
0,137 0,071 0,049 0,074 0,109
9,07* 8.71° 8,70° 8,58" 7.48"
Kyta s kosti® :
0,271 0,140 0,098 0,147 0215
6.21° 6,79" 7,43¢ 8,20 8.07"
Bigek’
0,262 0,135 0,095 0,142 0,208
o 1,68° 1,93 1.92° 217" 1.96"
Ofez z boku a ostatni ofez
0,119 0,061 0,043 0,064 0,094
2,61° 3,44" 4,56° 595" 6.55"
Sadlo s ki ze hibetu”
0,223 0,115 0,081 0,121 0,177
1,84 2,33 3,00° 3914 417"
Sédlo s ki z kyty'"
0,139 072 0,050 0,075 0,110
0.55° 0,87" 1,12¢ 1,49 1,73
Plst!!
0,096 0,050 0,035 0,052 0.076
0,90° 0,94 0,99° 118" 1,21
Lalok'2
0,058 0,030 0,021 0,031 0,046
& 1,03* 1,01* 1,03* 1,07° 1,02
Kolinko piedni
0,050 0,026 0,018 0,027 0,040
141° 141° 1,42° 1,51 1,40°
Kolinko zadni'*
0,042 0,022 0,015 0,023 0,033
0,34* 0,34 0,34" 0.36" 0,35%
Kost kiizov4's
0,021 0,011 0,007 0,011 0,016
2,13 2,25° 242 2,59° 251"
Hlava'®
0,095 0,049 0,034 0,051 0,075
7 0,78 0,75 0,78"" 0,80 < 0.73¢
Nozky
0,024 0,012 0,009 0,013 0,019

Diference mezi praméry oznafenymi stejnym pismenem nejsou navzijem statisticky vyznamné — Differences between the means denoted

by the same letter are not statistically significant

'wcight (kg) of pigs with lean percentage in carcass, 2pmts of side of pork, 3spme rib, *loin, * shouqlder with bone, *ham with bone, 7bclly.
trimmings from flank and other trimmings, “backfat with skin, '"ham fat with skin, "flare fat, Zjowl, Bore hock, “hind hock, lsrump

bone, '®head, trotters

dé&ji jini autofi, napf. Vrchlabsky, Palédsek
(1992) a Demo, Poltarsky (1994).

V dal$im dseku price jsou uvedeny tdaje z detailnf
analyzy jednotlivych jateGnych partii. Tyto idaje do-
kladaji dal$i vyhody hodnoceni prasat podle podilu sva-
loviny v celém jateEném téle. Prokizalo se totiZ, Ze
s klesajicim podilem svaloviny v celém jate¢ném téle
dochézi i k podstatnému zhoreni skladby nejduleZitéj-
Sich &asti, coZ plati pro podil svaloviny a sidla. Napf.
rozdil mezi podilem svaloviny u prasat nejlépe a nej-
hife hodnocené tiidy pfedstavoval u krkovice 15,7 %,
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pecené 10,3 %, plece s kosti 9,1 % a kyty 6,7 %.
Tomu logicky odpovidaji i hodnoty podilu sidla.
S ohledem na stru¢nost neuvidime &iselné Gdaje o po-
dilu kosti, kiZe a ostatnich tkdfiovych sloZek. Dife-
rence mezi pruméry jednotlivych skupin byly vétSinou
nizké.

Celkové je nutné zdiraznit, v souladu s nazory auto-
ra Oster etal (1987), Walstra (1988) a dalSich,
mimofadny vyznam hodnoceni jateEnych prasat podle
podilu svaloviny v celém jate¢ném téle, nebot toto hod-
noceni vyrazn& stimuluje dal3i opatfeni vedouci ke
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III. Vztahy mezi podilem svaloviny v jate¢ném t&le a podilem jednotlivych jateZnych partii — Relationships between the lean percentage in

carcass and the portion of the slaughter parts

Dvojice ukazatelii! r s,
Svalovina v jateném téle? — krkovitka® 0,57* 0,057
— pegeng* 0,61* 0,055
— plec s kosti® 0,60* 0,056
— kyta s kosti6 0,90* 0,030
— bugek” -0,28% 0,067
— ofez z boku a ostatni ofez® -0,09 0,069
— sédlo s ki ze hibetu’ -0,90* 0,030
— sadlo s kazi z kyty'? -0,84" 0,038
- plst! -0,70* 0,050
— lalok'? -0,20% 0,068
— kolinko pfedni'3 0,30 0,066
— kolinko zadni!4 046" 0,062
— kost kiiZov4!® 0,18" 0,068
~ hlava'® a nozky'? 0,15* 0,069
*P<0,05
Ipairs of indi %lean in for 3-17 see Tab. IT
IV. Podil svaloviny v jate&nych partiich prasat tfidénych podle podilu svaloviny v jate¢ném téle — Lean p ge in the slaughter parts of

pigs graded according to lean percentage in carcass

Podil (%) u prasat se I svaloviny v jate&ném t&le?
Jatetnd partie 550%avice | 500a2549% | 450a2499% | 40002449 % | 39,9 % a mént
xlsz
74,5° 69,8 66,3° 62,9 58,8°
Krkovitka®
1,052 0,543 0,380 0,569 0,836
i 74,7° 723° 69,5° 66,6 64,4°
Pegen¥
0,800 0,415 0,290 0,435 0,639
o 76.7* 76,0* 73.4° 70,2° 676"
Plec s kosti
0,749 0,387 0,270 0,405 0,595
) . 83,0° 81,5° 803" 77,9 76,3
Kyta s kosti’
0,662 0,342 0,239 0,358 0,526
59,9* 52,9 48,1° 42,5 37,7°
Bugek’
0,987 0,509 0,356 0,534 0,784
60,5 57,5 53,5 50,2° 49,0°
Ofez z boku a ostatni ofez?
1,615 0,834 0,583 0,874 1,284
26,6* 24,6 22,6™ 21,8% 15,9
Lalok?
1,565 0,808 0,565 0,847 1,244
42,3 40,9* 39,2 37,4° 35,7°
Kolinko pfedni'?
0,968 0,500 0,350 0,524 0,770
437 41.4° 39,6 37,2 34,24
Kolinko zadni'*
1,029 0,531 0,371 0,556 0,817
T 44,1 38,1° 38,1 34,8 382"
Kost kiiZova
2,562 1,323 0,925 1,386 2,036
Diference mezi priméry ymi stejnym pi nejsou navzdjem icky vy é — Diff between the means denoted

by the same letter are not statistically significant

Islaughter part, 2portion (%) in pigs with lean percentage in carcass; for 3-15 see Tab. II
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V. Podil sidla v jate¢nych partiich prasat tiidénych podle podilu svaloviny v j

graded according to lean percentage in carcass

&ném téle — Fat p in the slaughter parts of pigs

)

Podil (%) u prasat se zastoupenim svaloviny v jatedném tle?
Jategné partie! 550 %avice | 500a2549% | 450a2499% | 40042449 % | 39,9 % a mént
sz
, 8,9" 14,6° 18,0° 21,9¢ 27,0°
Krkovigka?
1,010 0,521 0,365 0,546 0,803
6,8" 9,0° 12,16 14,9° 17,6°
Petent*
0,762 0,394 0,275 0,412 0,606
57 7.5 9,9° 13,7 14,8
Plec s kosti’
0,734 0,379 0,265 0,397 0,583
7 2,8 48" 6,1° 8,1 8,7
Kyta s kosti h
0,645 0,333 0,233 0,349 0,513
23,8 33,0° 38,8° 45,6 51,1°
Bigek”
1,192 0,616 0,430 0,645 0,947
30,4° 32,9° 36,3° 40,3° 43,1°
Ofez z boku a ostatni ofez®
1,463 0,741 0,519 0,777 1,141
6 76,2* 81,6° 85,0° 88,9° 90,2
S4dlo s ki ze hibetu
0,936 0,594 0,360 0,539 0,792
70,6* 71,2 80,8° 85,2¢ 85,7
Sédlo s ki z kyty'?
1,613 0,833 0,582 0,872 1,282
100,0 100,0 100,0 100,0 100,0
Plst!!
i 42,0° 478" 52,5° 57,14 62,4°
Lalok
2,092 1,080 0,755 1,132 1,662
7,5 7,9% 9,6 13,0° 15,0°
Kolinko ptedni'?
1,095 0,565 0,395 0,592 0,870
e 10,3* 14,00 152" 19,7 234
Kolinko zadni
1,235 0,638 0,446 0,668 0,981
5,5 7,5 8,1 11,8 16,3"
Kost kiizoval®
1,837 0,949 0,663 0,994 1,460
Diference mezi praméry oznaenymi stejnym pismenem nejsou navzijem statisticky vy: ¢ — Diffe by the means denoted

by the same letter are not statistically significant

For 1-2 see Tab. IV; for 3-15 see Tab. II

zkvalitnéni celého chovu prasat. Kromé toho piedloZe-
né prace pfinasi idaje z turnusového zpusobu vykrmu
prasat, ktery je pfi produkci jate€nych prasat u nas té-
méf vyhradné pouZivén.
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INFORMACE - STUDIE - SDELENI

HEMOLYTICKA AMINOKYSELINA BRUKVOVITYCH PICNIN

HAEMOLYTIC AMINO ACID IN BRASSICA FORAGES

Z. Helclova

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

ABSTRACT: The use of Brassicaceae forages as a winter feedstuff for ruminants has been limited by the occurrence of
haemolytic anaemia.Typical signs accompanying the anaemia are loss of appetite, reduced weight gain, fall in milk production
in cattle and wool production in sheep. Poisoning results from ingestion of free amino acid (+)-S-methyl-L-cysteine sulphoxide
(SMCO) which is by rumen bacteria converted to methanethiole and dimethyl disulphide. These volatile toxins are absorbed
from the rumen to blood stream and cause haemolytic anaemia.Nutritive value of Brassica forages and distribution of SMCO

within them are reviewed.

Brassica forages; haemolytic amino acid; ruminants; haemolytic anaemia

UvVoD

Ve vyZivé prezvykavci se predevsim b&hem pozd-
niho podzimu a po¢atku zimy pouZivé pro prodlouZeni
doby zeleného krmeni fada brukvovitych picnin. Rep-
ka, krmn4 kapusta a brukvovité meziplodiny, v zahra-
ni¢i i tufin, zeli a ruZickova kapusta, piedstavuji
v tomto obdobi pici s pomérné vysokou nutrini hod-
notou. Jejich zafazeni do krmné dévky ve vy$si mife je
v8ak znalné€ omezeno mozZnosti vzniku hemolytické
anémie rizného rozsahu s celou fadou vedlejSich pii-
znaku. Ve vaznych pfipadech onemocnéni konéi i smrti
zvifete.

U volné Zijicich pfezvykavcu, zejména u srnéi zvé-
fe, bylo toto onemocnéni popsano v literatufe jiZ pocat-
kem stoleti (Otto, 1912), prva doporuceni ohledné
zastoupeni brukvovitych picnin v krmné dévce pro skot
pochézeji ze &tyficatych let (Rosenberger, 1943).
Viézna intoxikace témito picninami byla zaznamenana
v CR v sedmdesitych letech na Prachaticku (Krou-
pova — osobni sdéleni).

V souvislosti s masovym rozsifenim ploch osetych
tzv. dvounulovymi odridami fepky se sniZenym obsa-
hem kyseliny erukové a glukosinolati doslo v zimé na
pfelomu let 1986-1987 k hromadnému dhynu srn&i
zvéfe na tzemi Rakouska a SRN. Od té doby se opa-
kuji ndlezy uhynulych kust srnci zvéfe v blizkosti poli
osetych fepkou, kterd ztratila pal¢ivou chut a srnéi ji
ochotné pfijim4, zvIa§té pak v intenzivné zemé&délsky
vyuZivanych oblastech, kde neni dostatek jiného krmi-
va. Vzhledem k $irokym moZnostem vyuZiti se Fepka
stdvd jednou z ekonomicky nejdileZit&jsich plodin
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v rdmci Evropské unie, v posledni dob& dochazi i v CR
k podstatnému rozsifeni jejich osevnich ploch.

Projevy otrav u prezvykavch

Klinickymi pfiznaky otrav jsou nechutenstvi, poru-
chy zaZivani (prijmy, tympanie) a centralniho nervo-
vého systému (letargie) (Kikovic etal,, 1989; On-
derscheka et al.,, 1991), dbytek télesné hmotnosti,
hemoglobinurie (ndlez krevniho barviva hemoglobinu
v moéi, takZe zvifata vylu¢uji Eervenou moc€). U skotu
klesa dojivost (Taljaard, 1993), dochazi- ke sniZeni
reprodukénich schopnosti (Taljaard, 1993; Kiko-
vic et al., 1989) a u ovci se sniZuje produkce viny
(Barry et al., 1982, 1984b).

Histopatologické nalezy potvrzuji stfedni aZ pokro-
¢ilou jaterni dystrofii (Kikovic et al.,, 1989;
Schmid, Schmid, 1992), degeneraci ledvin s tu-
buldrni nekrézou spojenou s masivnim ukladanim he-
mosiderinu a stfedni aZ pokro&ilou hemosider6zu reti-
kularnich bunék sleziny. Byly pozorovény také edémy
plic a mozku a degenerace srde¢niho svalu (Kiko-
vic et al.,, 1989; Onderscheka et al.,, 1991;
Schmid, Schmid, 1992; Taljaard, 1993).
V krevnim obrazu dochazi k zdvaznym zmé&nam, které
se projevuji rychlym nariistem poctu erytrocytt s Hein-
zovymi télisky (aZ 75 % c&ervenych krvinek po tfech
tydnech) a poté ibytkem hemoglobinu (60 g/l a méné)
(Barry etal.,, 1982; Benevenga etal., 1989). Pfe-
rusi-li se v této fazi hemolytického cyklu zkrmovani
brukvovitych picnin, obnovi se obsah hemoglobinu bé-
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hem nasledujicich tii aZ &tyf tydni. Pokud k tomuto
pferuSeni nedojde, nasleduje ¢astedna stabilizace a poté
dalsi cykly poklesu a normalizace obsahu hemoglobi-
nu.

Pri¢iny onemocnéni

Jako anemicky faktor byla oznagena volna sirnd ami-
nokyselina (+)-S-methyl-L-cysteinsulfoxid (SMCO),
resp. jeji prekursor S-methyl-L-cystein (SMC), ktera se
b&Zn& vyskytuje v pletivech brukvovitych picnin
(Griffiths et al.,, 1989; Tataruchova et al.,
1990; Whittle et al., 1976) (obr. 1). Vlastnimi he-
molytickymi toxiny jsou té€kavé produkty enzymatické
pfem&ény SMCO dimethyldisulfid a methanthiol
(obr. 2) (Smith, 1974). Aktivitu SMCO-lyazy (S-
-methyl-cysteinsulfoxidlyéazy), ktera katalyzuje konver-
zi SMCO na cinné latky, vykazuji nékteré z kment i
druht bakterialni bachorové mikrofléry (Lactobacillus
spp., Veillonela alcalescens, Peptostreptococcus elsde-
nii, Anaerovibrio lipolytica). Intoxikaci by tedy bylo
moZné predejit, pokud by byl nalezen vhodny zpisob,
jak tyto mikroorganismy potladit, ¢i zcela uplné z ba-
choru odstranit, ovSem bez neZadoucich vedlejSich
G¢inkd na zdravi zvifat (Smith et al., 1977).

Hlavnim produktem inkubace SMCO i SMC s obsa-
hem bachoru koz byl dimethyldisulfid. Po odstranéni
bachorové mikrofléry nebyla anémie u pokusnych zvi-
fat pozorovana, av§ak podanim Cistého dimethyldisul-
fidu byly vyvolény jeji typické pfiznaky (Smith et
al., 1977). Dimethyldisulfid pfechazi do krve (Barry
et al.,, 1984b; Duncan, Milne, 1993) a iéastni se
vyménné reakce thiol-disulfid s thiolovou skupinou
aktivniho centra redukované formy enzymu glutathion-
reduktazy, coZ vede ke sniZeni aktivity tohoto enzymu
(Podrazsky, Steven, 1985) a naruSeni mecha-
nismu, ktery za normalnich podminek chrani erytrocyty
pfed oxidaci hydroperoxidy a kyslikovymi radikly.
Dusledkem je poruseni celistvosti molekuly hemoglo-
binu — objevuji se Heinzova téliska, coZ jsou denaturo-
vané globinové fetézce s hemem nebo bez ného a vzni-
kd methemoglobin jako produkt oxidace Fellna Felll
v hemu (Duncan, Milne, 1993; Gordon-
Smith, White, 1974).

Vliv na moﬁogastrické zvifata

U monogastrickych zvifat se za b&Znych podminek
anémie nevyskytuje. Byly pozorovany poruchy ristu
a pfijmu potravy pfi podavani SMC, resp. SMCO po-
kusnym my$im a krysém (Benevenga et al., 1989),
pfi¢emZ bylo zaznamenéno sniZeni hladiny cholestero-
lu v plazmé a v jatrech (Smith et al., 1977). Davka
0,5 mmol SMCO a 0,05 mmol methylmethanthiosul-
finatu (obr. 2) na 1 kg Zivé hmotnosti u mys$i pro-
kazatelné sniZila karcinogenni d¢inky benzo(a)pyrenu
(Marks et al., 1993).
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SMC i SMCO byly v malych mnoZstvich nalezeny
v lidské krvi a mo¢i, jejich pivod je vSak nejasny.
Pravdépodobné byly pfijaty potravinami; v moci se
mohou vyskytovat i jako metabolity n&kterych léka
(Tanaka, Thormann, 1990). Orilné podany
SMC je prevazné metabolizovéan za tplného rozloZeni
molekuly na anorganické sirany a je vyluCovan moéi
(Mitchell etal., 1984).

Nutriéni hodnota brukvovitych picnin

Z nutri¢niho hlediska obsahuji brukvovité picniny
vét§i mnoZstvi rozpustnych sacharidi, méné vlakniny
a méné celkového dusiku, ktery je ze 75 % vazany
v bilkovinach, ve srovnani se smé&si jilku vytrvalého
(Lolium perenum) a jetele plazivého (Trifolium re-
pens), ve které je v bilkovindch vazano 90 % celkové-
ho dusiku pfi jeho vyS§im obsahu (Barry et al.,
1984a). Oproti kostfavé rakosovité (Festuca arundina-
cea) byly stanoveny vy3§i koncentrace drasliku, vapni-
ku, fosforu, siry a boru (Reid et al.,1994). Nebyla
nalezena souvislost mezi obsahem SMCO a obsahem
celkového dusiku (Griffiths et al., 1989).

e
CH3-S-CH2-CH-COOH
S-methyl-L-cystein (SMC)

e
CH3-S-CH2-CH-COOH
S-methyl-L-cysteinsulfoxid (SMCO)

1. S-methyl-L-cysteinsulfoxid (SMCO) a jeho prekurzor S-methyl-
-L-cystein (SMC) — S-methyl-L-cysteine sulphoxide (SMCO) and its
precursor S-methyl-L-cysteine (SMC)

NH2

|
CH3-S-CH-CH-COOH —>  CH3-S-O-H

S-methyl-L-cysteinsulfoxid Methansulfenova kyselina

(SMco)
— H20
CH3-S-S-CHj — CH3-S-S-CH3
Dimethydisulfid Methylmethanthiosulfinat
+ (MMTS)
CH3SH
Methanthiol

2. Tékavé produkty enzymatické pfemény SMCO — Volatile products
of enzymatic conversion of SMCO
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Smith (1974) udava, Ze u skotu zpisobuje pfijem
SMCO v mnozstvi 0,1 aZ 0,15 g na kg Z.h. a den sub-
akutni anémii, zatimco anémie akutni se vyviji pfi pfij-
mu 0,18 aZ 0,35 g na kg Z.h a den.

Onderscheka etal. (1991) uvadéji tézsi prubeh
onemocnéni u srnéi zvéfe s fepkovou monodietou, kdy
i zdanlivé zotaveni jedinci reagovali na obnoveny pfi-
sun fepky velmi citlivé. Onemocnéni ma zivaZngjsi
prib&h u mladat neZ u dospélych zvifat. Kikovic et
al. (1989) naopak pozorovali, Ze pfiznaky onemocnéni
byly kvalitativné i kvantitativné stejné pfi dennim pfij-
mu SMCO v rozmezi 0,02 aZ 0,03 g na kg Z.h,, a to
i u kontrolni skupiny srnéi zvéfe s dietou doplnénou
senem, Cerstvou travou apod.

Citlivost srnéi zvéfe viéi hemolytickému plsobeni
dimethyldisulfidu muZe byt podminéna i geneticky. Ze
srovnani aktivit a hladin enzymu ovliviiujicich oxida¢-
n&-redukéni poméry v krvi provedenych u jeleni a srn-
&i zvéfe vyplyva, Ze tento systém ochrany krvinek vy-
kazuje u srn&i zvéfe niZ¥i schopnost vyrovnat se
s neZadoucimi G¢inky dimethyldisulfidu (McPhail
et al.,, 1994). U volné Zijicich zvifat se navic mohou
uplatnit i dalsi faktory, jako jsou zvySena fyzickd na-
maha, nedostatedny pfisun potravy, event. nepfiznivé
klimatické podminky (Kikovic et al.,, 1989; On-
derscheka et al, 1991; Tataruchovéa et al,
1990).

Barry et al. (1984) uvadégji, Ze po Sestitydennim
zkrmovani krmné kapusty s obsahem 0,6 % SMCO
v susiné se jehiiata adaptovala — v jejich krevni plazmé
byly stanoveny vy33i hladiny thyroxinu a ristového
hormonu. U ovci krmenych vojtéSkou doplnénou syn-
tetickym SMCO v mnoZstvi 0,7 g na kg Zivé hmotnosti
a den byly pfiznaky onemocnéni mirnéjSi ve srovnani
se skupinou zvifat krmenych kapustou, tzn. s piijmem
SMCO odpovidajicim 0,3 g na kg Zh. a den.

Kladny vliv na primérné denni pfiristky v dobé do
tiech tydnii od poc&atku zkrmovani brukvovitych byl
pozorovén u jehiat pfikrmovanych senem (381 g/den
oproti 329 g/den pifi monodiet€), v dalSich tydnech se
vSak projevil efekt spiSe opaény (220 g/den a 281 g/den
pfi monodieté) (Reid et al.,, 1994). Tuto skuteCnost
by bylo mozZné vysvétlit tim, Ze vysSi zastoupeni roz-
pustnych sacharidd, a tedy niZ8i obsah vlékniny, dopro-
vézené niz§im prisunem dusiku vazaného v bilkovinéch,
ovlivni sloZeni bachorové mikrofléry. Zmény v zastoupe-
ni jednotlivych skupin mikroorganismi muZe induko-
vat i methylmethanthiosulfinat (obr. 2) jako prechodny
produkt rozkladu SMCO, u néhoZ byly prokdzany an-
tibakterialni uéinky (Kyung, Fleming, 1994).
Pocéte¢nim doplnénim krmné davky vldkninou, popf.
bilkovinami (s6jovd mouka) lze pak zmirnit neZiddouci
pokles uZitkovosti spojeny se zkrmovénim této pice.

Aby se piedeslo sniZeni uZitkovosti zvifat pri zkr-
movéni brukvovitych picnin, neméla by denni ddvka
pri predpokladaném obsahu SMCO zhruba 1 % v susi-
né piekrocit 1 kg suSiny na 100 kg hmotnosti, coZ od-
povida asi 8 kg pice o obvyklém obsahu sufiny 13 %
na 100 kg Zivé hmotnosti (Podrazsky, Steven,
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1985). V praxi se vesmés dodrZuje davka nejvyse
10 kg brukvovitych picnin na kus a den (Kroupo-
véa — osobni sdéleni).

Nechutenstvi, zpiisobené podle autori Barry etal.
(1982) dimethyldisulfidem, je z 60 aZ 80 % pficinou
sniZeni dennich pfirtstki a poklesu produkce viny
u jehiiat. Naopak Duncan a Milne (1993) uvadé-
ji, Ze pficinou nechutenstvi neni dimethyldisulfid, ny-
brz allylkyanid a allylisothiokyanat, coZ jsou produkty
odbouravani glukosinolatu sinigrinu, pfi¢emZ dimethyldi-
sulfid sniZil neZadouci efekt prvého z nich. ZvySeni
podtu Heinzovych télisek zpusobené dimethyldisulfi-
dem jiZ pfitomnost allylkyanidu ani allylisothiokyanatu
neovlivnila.

Uvedené dil¢i poznatky vedou k zévéru, Ze pii zkr-
movani brukvovitych picnin je tfeba uvaZzovat o ucin-
cich nékolika skupin antinutriénich latek ¢&i jejich me-
tabolitl a o pfipadnych interakcich mezi nimi.

h

ti sniZeni ob

Vyskyt a moZ

Volna aminokyselina SMCO byla nalezena v ruz-
nych pletivech rostlin Eeledi brukvovité, liliovité a vik-
vovité. Jeji prekursor SMC (obr. 1) vznika pfevaZné
metylaci proteinogenni aminokyseliny cysteinu, ale
mozZny je i jiny zplsob syntézy SMC, a to z O-acetyl-
serinu a methanthiolu (Benevenga et al., 1989).
SMC priestavuje zasobu uhliku a siry pro syntézu cys-
teinu a methioninu a v rostlin€ se uklddd ve formé&
SMCO.

Mechanismus oxidace SMC na SMCO neni zcela
objasnén, pfimé dikazy pro enzymatickou oxidaci do-
sud chybéji. RovnéZ tak neni plné vysvétlen prubéh
redukce SMCO na SMC piedpokléadajici vyuZiti SMC
pfi metabolismu sirnych aminokyselin.

Po naruseni rostlinnych pletiv je sira uloZena v mo-
lekule SMCO pieménéna na t€kavé sirné slouCeniny -
methanthiol, dimethyldisulfid a nasledné nékteré dalsi
s nepfijemnym pachem (Kyung, Fleming, 1994).
Konverze probiha podle obr. 2, nebot C-S-lyazy jsou
béZné zastoupeny i v rostlinnych burikéach.

Obsah SMCO kolisa v rostlinnych pletivech v roz-
mezi 0,4 aZ 4 % v sudiné a predstavuje 50 aZ 87 %
rozpustné siry (Benevenga et al., 1989). Byly na-
lezeny rozdily mezi jednotlivymi druhy &eledi brukvo-
vitych — podle autori Tataruchovéa et al. (1990)
byly po celé sledované obdobi vys$§i obsahy SMCO
nalezeny v krmné kapusté (Brassica oleracea var. me-
dulosa), a to v rozmezi 4,8 aZ 13,6 g/kg suSiny, neZ
v fepkach (B. napus var. napus) s hodnotami 1,1 aZ
9.4 g/kg suliny. Ve srovnani s fepkami byly niZ¥i ob-
sahy nalezeny v hoi¢ici sareptské (B. juncea), a to 1,1
aZ 3,6 g/kg suiny. V zeli (B. oleracea var. capitata) se
obsah této aminokyseliny pohybuje v rozmezi 0,7 aZ
1,1 g /kg (Whittle et al.,, 1976). Byly pozorovéany
zfetelné rozdily i mezi jednotlivymi odridami fepky
(Tataruchova etal., 1990) a krmné kapusty, které
se v obsahu SMCO lisily o 20 aZ 25% (Whittle et
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al., 1976). Naopak autofi dalich praci (Giovanni et
al.,, 1984; Griffiths et al., 1989) dospéli k zavéru,
Ze nelze jednozna¥né rozlifit odridy s nizkym a vyso-
kym obsahem SMCO, nebot obsahy SMCO pievéazné
souviseji s fenologickou fazi rostliny, kdy jeho vyssi
hodnota odpovida fazi sekundérniho ristu.

Zastoupeni této aminokyseliny se rizni také v jed-
notlivych pletivech — nejvy3si obsahy se uvadéji v kvé-
tech (Giovanni et al., 1984), napf. u krmné kapusty
az 20 g/kg susiny (Whittle et al., 1976). Rovnéz
v kvétech &inského zeli (B. napus var. chinensis) byl
stanoven obsah SMCO pét- aZ Sestkrat krat vyssi nez
v rostling jako celku (1,09 g/kg oproti 0,19 g/kg)
(Whittle et al., 1976).

V tufinu (B. napus var. napobrassica) byly nalezeny
obsahy SMCO odpovidajici 0,7 % v su§iné, pfiemZ
zm&ny koncentraci SMCO v bulvé a listech spolu na-
vzdjem nekoreluji (Whittle etal., 1976). Nebyly na-
lezeny statisticky vyznamné rozdily v obsahu SMCO
ve stoncich a listech fepky (B. napus) (Griffiths et
al., 1989).

Obsah SMCO se méni se stafim rostlin. V krmné
kapusté bylo nalezeno v fijnu 6 g/kg suSiny, b&éhem
zimy pak hodnoty v rozmezi 9 aZ 12 g/kg suSiny
(Giovanni etal., 1984). Vzestup obsahu SMCO i na
vice nez dvojnéasobek v fepkdch v obdobi od fijna do
Gnora aZ bfezna uvadéji i Tataruch et al. (1990).
V obdobi vysokych obsahti SMCO byly v listech nale-
zeny i vy$$i hladiny sacharidi. V jednotlivych letech
byly vy$8i obsahy SMCO zjistény vzdy v rostlinach
z mist se souvislou sn€hovou pokryvkou.

Z hlediska obsahu SMCO tedy neplati, Ze pomrznu-
tim se neZadouci ucinky brukvovitych picnin na zdravi
zvifat sniZuji. Podle autort Giovanni et al. (1984)
lze vy$8i obsahy SMCO v krmné kapusté ofekavat
v dobé od fijna do ledna v letech, kdy nebylo moZné
dodrZet agrotechnicky termin pro seti. Hnojeni dusi-
kem odsouva a prodluZuje fazi kvétu (Kjellstrom,
1995) a zvy3uje obsah SMCO (Tataruchové etal.,
1990), vliv fosforu a drasliku je nizky.

Krmnou kapustu s niZz§im obsahem SMCO (0,3 %
v su$ing), glukosinolati a siranii Ize podle autord Bar-
ry et al. (1984b) vypéstovat na pidé s niZ§im obsahem
siranové siry (5-10 mg/kg) ve srovnani s b&€Znym ob-
sahem 20 aZ 30 mg/kg, pfi kterém pice obsahovala
0,6 % SMCO v susing.

SildZovanim se obsah SMCO nijak podstatné nesniZi
(Fales et al, 1987; Giovanni et al,, 1984). Z ge-
netickych studii vyplyva, Ze pfi vhodném vybéru ma-
teridlu by bylo mozZné klasickym zpisobem vySlechtit
odrudy brukvovitych picnin, pfedevim fepky, se sni-
Zenym obsahem SMCO a zéroveii i nizkym obsahem
glukosinolati bez sniZeni produkce sufiny (Crouch
et al., 1995; Paul et al.,, 1995). Pfijatelna by podle
autordt Giovanni et al. (1984) méla byt hladina
SMCO v rozmezi 4 aZ 6 g/kg suSiny.

V oblasti genovych manipulaci u brukvovitych pic-
nin je pozornost vénovéana piedevsim selekci odrud re-
zistentnich proti pesticidim a hmyzu (Jorgensen,

142

Anders,eP94), popi. chovani transformanti v pol-
nich podminkich (Paul et al., 1995).

Zavér

Zvyseni podilu brukvovitych picnin v krmné davce
preZvykavcu vede ke vzniku anémie, doprovéazené ce-
lou fadou vedlejich pfiznakd, jako jsou nechutenstvi,
sniZzené denni pfiristky a pokles produkce mléka
u skotu a viny u ovci. Intoxikace vznika po poZiti vol-
né sirné aminokyseliny (+)-S-methyl-L-cysteinsulfoxi-
du (SMCO), ktera je béZnou soucasti pletiv brukvovi-
tych picnin. SMCO je bachorovou mikroflérou
rozkladan na methanthiol a dimethyldisulfid, coZ jsou
latky s hemolytickym téinkem.
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RECENZE

THE SCIENCE AND PRACTICE OF PIG PRODUCTION

C. T. Whittemore

Harlow, Essex, UK, Longman Scientific and Technical 1993. 661 s.

Tato obsahl4 publikace zahrnuje Sirokou $kilu as-
pekti chovu a produkce prasat. Autor vyuZil mnohale-
tych zkuSenosti z praxe, univerzitni vyuky, védeckého
vyzkumu a z nirodnich a mezinarodnich konzultanich
aktivit. Ve vice neZ dvaceti kapitolach jsou pojedniny
otazky plemenitby, vyZivy, managementu, zdravi
a ochrany zvifat a produkce a prodeje vepfového masa.
Informace jsou prezentovany srozumiteln&; jsou dopl-
nény velkym poétem tabulek, obrizkii a barevnych fo-
tografif. Pfi zpracovani jednotlivych kapitol knihy bylo
pfihlédnuto k Sir§im globilnim souvislostem.

Uvodni kapitola je zamé&fena na problematiku ristu
a na anatomické a chemické komponenty jate€ného tru-
pu. PfihliZi se jednak k obecné platnym hlediskim, jed-
nak k rozdilnym genotypim a vyZivé. Znaéna pozor-
nost je vénovédna diskusi o vyuZiti Gompertzovy
risstové kfivky k posouzeni potencidlniho ristu v neli-
mitovanych podminkich. Podrobné je popséna tvorba
tukové a svalové tkané; stat je doplnéna experimentél-
nimi tdaji, tabulkami a rovnicemi.

V kapitole vénované reprodukci je zafazen prehled
jednotlivych hormont podilejicich se na jejim fizeni,
podrobné se popisuji otdzky fyziologie reprodukce od
dosaZeni pohlavni dospélosti po ovulaci a porod a fy-
ziologie laktace véetné séni a ejekce mléka.

Etologie prasat je zpracovana s piihlédnutim k nej-
duleZitéjsim usekum reprodukce a produkce, tzn. za-
puiténi, porodu, kojeni selat, vzdjemnému soutéZeni,
agresivité atd. PFihliZi se rovn&Z k otdzkam vztahi mezi
chovanim prasat a podminkami prostfedi; mimofidna
pozornost se vénuje odchylkdm od norem pfirozeného
zpusobu chovini.

Nejobséhlejsi kapitola knihy je zaméfena na otizky
plemenitby a selekce prasat. Zahrnuje piehled vyvoje
Slechténi a plemenitby, popis zakladnich charakteristik
plemen prasat a pfedev§im popis soucasnych plemen pra-
sat s uvedenim hlavnich ukazateld uZitkovosti. Podrobné
jsou popsany genetické ziklady selekce i aplikace jednot-
livych selekénich postupt v plemenitbé prasat.

Velmi podrobné je zpracovéna kapitola vénovana vy-
Zivé prasat. Uvadéji se postupy stanoveni vyZivné hodno-
ty krmiv podle obsahu jednotlivych sloZek (energie, bil-
koviny, aminokyseliny, minerilni latky, vitaminy atd.),
potieba Zivin pro jednotlivé kategorie a produkéni typy,
sloZeni diet, optimalizace zdsobovani krmivy.
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Otazky stanoveni energetické hodnoty krmiv a krm-
nych dévek jsou diskutovdny s piihlédnutim k jejich
chemické skladbé a lokalitam absorpce. Diskutuji se
rovnéZ otazky pouZiti metody in vivo a uvadi se i moz-
nost praktického vyuZiti predik&nich rovnic se zaclené-
nim komponent obsahu tuku a vlakniny. Uvadéji se pfi-
klady vicenasobnych regresnich rovnic k vyjadfeni
vztahu metabolizovatelné energie a chemické skladby
krmiv.

Ponékud stru¢néji je popsano hodnoceni obsahu bil-
kovin a aminokyselin krmiv. Uvidéji se faktory ovliviiu-
jici jejich stravitelnost a poukazuje se na vyznam lokalit
absorpce. Specifické problémy spojené se stanovenim
stievni stravitelnosti téchto Zivin nejsou vSak podrob-
néji analyzovany.

Potfebu Zivin pro zdkladni Zivotni pochody (zichov-
néd davka), produkci a reprodukci Ize stanovit pomoci
rovnic s prihlédnutim jak k télesné hmotnosti, tak
k obsahu bilkovin v organismu. Je popsana koncepce
idedlni bilkoviny jako prostfedku ke stanoveni bilance
esencidlnich aminokyselin potiebnych pro prasata. Pfi
zpracovéni otézek potfeby Zivin bylo respektovano pre-
devsim ekonomické hledisko.

Zavérecné kapitoly pojednavaji o pocitacovych mo-
delech umoZiiujicich detailné popsat a analyzovat zé-
kladni useky produkce z biologického a ekonomického
hlediska. Tento oddil lze chéapat jako syntézu piedcho-
zich kapitol, v nichZ jsou tyto dseky popsany. NavrZe-
né simuladni modely jsou zde analyzovéany a jsou uve-
deny matematické aproximace pro kvantifikaci
duleZitych ¢lankd produkce prasat, jako jsou moZnosti
a limity ristu, potfeba Zivin, pfijem krmiva, interakce
pfijatych Zivin, vztah hmotnostnich pfirastki a jakosti
masa atd. '

Publikace je hodnocena jako vynikajici standardni
pfirucka pro kazdého zajemce o chov prasat a lze ji
doporudit studentim, pedagogiim, vyzkumnym pracov-
nikim i chovatelim prasat. Ponékud stru¢né;jsi je vSak
bibliografie, jeZ tak nemuZe nahradit podrobné&jsi pie-
hledy literatury v jinych odbornych publikacich.

Recenze byla zpracovana podle podkladi publiko-
vanych v Casopise Livestock Production Science, 43,
1995: 177 (EAAP NEWS Number 23).

Publikaci je moZné si vypuj&it v Ustfedni zem&dél-
ské a lesnické knihovné, Slezska 7, 120 56 Praha 2.

Ing. FrantiSek Plocek, CSc.
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Casopis uvefejiiuje piivodni védecké price, krdtkd sd&leni
a vybérové i prehledné referdty, tzn. préce, jejichZ podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Prdce jsou uvefejiiovdny v esting, slovenstiné nebo
angli¢ting. Rukopisy musi byt doplnény krdtkym a rozsifenym
souhrnem (v&etné kli¢ovych slov).

Autor je plné odpovédny za pivodnost price a za jeji véc-
nou i formdlni spravnost. K prdci musi byt pfiloZeno prohld-
Seni autora o tom, Ze price nebyla publikovdna jinde.

O uvefejnéni price rozhoduje redakéni rada ¢asopisu, a to
se zretelem k lektorskym posudkim, védeckému vyznamu
a prinosu a kvalité price.

Rozsah védeckych praci nemd pfesdhnout 15 stran psanych
na stroji v&etné tabulek, obrdzki a grafi. V prdci je nutné po-
uZivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni iiprava rukopisu md odpovidat stdtni normé CSN
88 0220 (formdt A4, 30 fddek na stranku, 60 dhozl na fadku,
mezi fidky dvojité mezery), k rukopisu je vhodné priloZit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602, a s grafickou dokumentaci. Tabulky, grafy
a fotografie se doddvaji zvl43f, nepodlepuji se. Na viechny
pfilohy musi byt odkazy v textu.

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

Nazev prace (titul) nemd piesdhnout 85 dhozi. Jsou vylou-
ceny podtitulky ¢ldnku.

Kritky souhrn (Abstrakt) je informadnim vybérem obsa-
hu a zdvéru ¢ldnku, nikoliv viak jeho pouhym popisem. Mus{
vyjddfit viechno podstatné, co je obsaZeno ve védecké prici,
a md obsahovat zdkladni Ciselné udaje vcetné statistickych
hodnot. Musi obsahovat kli¢ov4 slova. Nemd pfekrocit rozsah
170 slov. Je tfeba, aby byl napsan celymi vétami, nikoliv hes-
lovité. Je uvefejfiovdn a mél by byt doddn ve stejném jazyce
jako védeckd price.

Rozsifeny souhrn (Abstract) je uvefejiiovdn v angli¢ting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentovdny vysledky price a uvedeny odkazy na tabulky a ob-
rdzky, popi. na nejdileZit&jsi literdrni citace. Je vhodné jej
(v&etné ndzvu prdce a kli¢ovych slov) dodat v angli¢ting, popf.
v &estiné ¢i slovenstiné jako podklad pro pfeklad do angliétiny.

Uvod m4 obsahovat hlavni diivody. pro¢ byla prdce realizovd-
na a velmi struénou formou m4 byt popsdn stav studovan€ otdzky.

Literarni prehled md byt krdtky, je tfeba uvddét pouze
citace majici Gzky vztah k problému.

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

Vysledky — pfi jejich popisu se k vyjddfeni kvantitativnich
hodnot ddvd prednost grafim pfed tabulkami. V tabulkdch je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
¢dst by neméla obsahovat teoretické zdvéry ani dedukce, ale
pouze faktické nalezy.

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

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

Na zvl43tnim list€ uvadi autor plné jméno (i spoluautori),
akademické. v&decké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, ¢islo telefonu a faxu, popf. e-mail.

INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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