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PREVENTION OF FUMONISIN PRODUCTION
BY MICROORGANISMS"

PREVENCIA PRODUKCIE FUMONIZINOV POMOCOU
MIKROORGANIZMOV

I. Styriak', E. Conkova?, A. Laciakova?, J. Béhm’

Unstitute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic
2Um'versity of Veterinary Medicine, KoSice, Slovak Republic
3University of Veterinary Medicine, Institute of Nutrition, Vienna, Austria

ABSTRACT: A Fusarium moniliforme strain recently isolated from a corn meal feed was investigated for a mycotoxin
production by ELISA method. The investigations showed negative reactions for T-2 toxin, zearalenone, deoxynivalenol and
moniliformin as well as confirmed the production of fumonisins by this strain. To ascertain a possible prevention effect of
microorganisms, the concentrations of fumonisins were subsequently investigated by quantitative Fumonisin test kit in control
sample with F. moniliforme strain alone as well as in the other samples inoculated by Fusarium and after two weeks of its
cultivation also with lactobacilli or yeast. Five strains of lactobacilli and one Saccharomyces cerevisiae strain were used in
our experiments. The yeast strain was more effective in comparison with lactobacilli when fumonisins were not present in
appurtenant experimental sample, however, each strain of Lactobacillus spp. also significantly (P < 0.001) prevented the
fumonisins production.

fumonisins; mycotoxicosis prevention; lactobacilli; S. cerevisiae

ABSTRAKT: Kmefi Fusarium moniliforme neddvno izolovany z kukuri¢nej micky bol podrobeny vySetreniam uskuto¢ne-
nym pomocou ELISA metody, aby sa zistilo, aky mykotoxin tento izolat produkuje. Vy3etrenia ukazali, Ze sa nejednd o T-2
toxin, zearalenon, deoxynivalenol ani moniliformin, ale potvrdili, Ze spominany kmefi produkuje niektory z fumonizinov.
Nasledne bol prevedeny experiment, pri ktorom sme chceli zistit, &i st niektoré kmene laktobacilov schopné zabréanit tomuto
kmeiiu v produkcii fumonizinov alebo ju aspoii vyrazne zniZit. Popri piatich kmeiioch druhu Lactobacillus sp. bol v experi-
mente pouZity na porovnanie aj jeden kmefi Saccharomyces cerevisiae. Kvantitativne vy3etrenie fumonizinov ELISA metédou,
uskuto¢nené pomocou siipravy tak v kontrolnej vzorke s &istou plesiiou, ako aj v pokusnych vzorkdch so zmesou plesne
a laktobacilov alebo kvasiniek potvrdilo, Ze laktobacily aj kvasinky st schopné v kokultivacii so spominanym kmefiom
Fusarium moniliforme vyrazne zniZit, respektive celkom zabranit tvorbe fumonizinu. Kmefi Saccharomyces cerevisiae bol
elte cinnejsi ako laktobacily, pretoZe dokdzal celkom zabranif tvorbe fumonizinu touto plesiiou, aviak inhibi¢ny u¢inok
laktobacilov bol tieZ velmi vyrazny (P < 0.001).

fumoniziny; prevencia mykotoxikézy; laktobacily; S. cerevisiae

INTRODUCTION

Agricultural products, such as corn and cereal
grains, are often contaminated with Fusarium and sub-
sequently also with mycotoxins as a result of their in-
fection. When the feed component, temperature and
humidity are optimal after contamination, there is also
the risk of mycotoxin production. Zearalenone, T-2
toxin, deoxynivalenol (DON), diacetoxyscirpenol
(DAS), moniliformin and nivalenol (NIV) are the best
known mycotoxins produced by several species of the
genus Fusarium that cause adverse health effects in

* This work was partially supported by VEGA (Grant No. 2/5001/98).
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farm animals. The natural occurrence of these myco-
toxins was reported by many authors (L ee et al., 1983;
Scott, 1990; Tanaka et al., 1988, 1990; Veld-
man et al., 1992).

Recently, the mycotoxins called fumonisins were
isolated from Fusarium moniliforme (Gelderblom
et al., 1988) and other related species of Fusarium
(Ross etal., 1990; Thiel etal., 1991). These toxic
and potentially carcinogenic substances are produced
according to Lew (1994) especially by many strains
of the F. moniliforme and F. equiseti. However, Ross
et al. (1990) described fumonisin isolation from
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F. moniliforme and F. proliferatum and Thiel et al.
(1991) reported fumonisin production by all investi-
gated isolates of F. moniliforme and F. proliferatum as
well by one isolate of F. nygamai. There are four prin-
ciple fumonisins — By, B,, B3 and B, which were iso-
lated also from jimsonweed in Mississippi (Abbas et
al., 1992). Because fumonisins are naturally-occurring
compounds with a wide range of toxicological effects,
determination of fumonisins in the human and animal
food supply is of major importance.

The occurrence of Fusarium mycotoxins is moni-
tored in many countries, however, the biological inhi-
bition of Fusarium growth connected with the preven-
tion of a mycotoxin production should be also an
important subject of research interest.

The objective of the present study was: i. to deter-
mine which mycotoxin is produced by our recent F.
moniliforme isolate after cultivation in Sabouraud broth
with corn amyl and ii. to examine a possible effect of
the presence of lactobacilli or yeast on growth and my-
cotoxin production by this isolate under below de-
scribed conditions.

MATERIAL AND METHODS
Mold and its cultivation

In the first experiment, a Fusarium moniliforme
strain recently isolated from a corn meal feed was in-
oculated in Sabouraud broth with corn amyl. It was
cultivated at 21 °C and optimal humidity for 3 weeks
and the broth sample was subsequently analysed for the
presence of a mycotoxin as described below.

Mycotoxin analyses

The control sample of the broth with pure F. monili-
forme mold was analyzed for T-2 toxin using EZ-
-SCREEN tests (Rhone-Poulenc, Scotland) after extrac-
tion with 80% methanol-water solution, for zearalenone
by the RIDASCREEN Zearalenone test (R-Biopharm
GmbH, Germany), for DON by the RIDASCREEN
DON test (R-Biopharm GmbH, Germany) after extrac-
tion with acetonitrile-water (84 : 16) and for fumonis-
ins by qualitative Agri-Screen Fumonisin test (Neogen
Corp., Lansing, USA) after extraction with 70% metha-
nol-water solution. Besides this, a part of each sample
was sent for the moniliformin analysis to Dr. Lew
(Bundesanstalt fiir Agrarbiologie, Linz, Austria). For
moniliformin analysis, HPLC method with UV-Detec-
tion at 228 nm was used.

Microorganisms and media

Three strains of lactobacilli (L. salivarius 181, L.
lactis 1435, L. plantarum 1.240) from pig’s intestines
obtained from Dr. Nemcova (Institute of Experimental
Veterinary Medicine, Kosice, Slovak Republic), two
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Lactobacillus plantarum strains (L18 and L.20) isolated
recently from silage as well as Saccharomyces cere-
visiae IS 1/1 from our laboratory collection were used
in experiments. The pig’s isolates were characterized
previously (Nemcova et al, 1997) and selected as
suitable strains for possible probiotic use.

Fusarium mold was inoculated in seven flasks (each
with 50 ml of Sabouraud broth with corn amyl) by
0.3 ml of 10* spore suspension and subsequently culti-
vated at 21 °C and optimal humidity for two weeks.
After two weeks of cultivation five of these flasks were
inoculated with 1 ml of MRS broth including individ-
ual strains of lactobacilli at concentration of 10° per ml
in exponential phase of growth (after 18 hours of cul-
tivation in MRS broth) and one flask with | g of dried
yeast cells (S. cerevisiae IS 1/1). These seven flasks
including also one control flask with Fusarium only
were then cultivated next seven days and subsequently
examined for fumonisin contamination. This cultiva-
tion experiment followed by quantitative fumonisin
analysis as described below was repeated three times.

Quantitative fumonisin evaluation

All representative samples described above (control
with pure Fusarium mold as well as experimental sam-
ples also with lactobacilli or yeast) from individual cul-
tivations were subsequently analyzed for fumonisins by
quantitative Fumonisin test kit Veratox (Neogen Corp.,
USA) after extraction with 70% methanol-water solu-
tion.

Statistics

The concentration values were calculated as arith-
metical means + SD of 4 determinations. Statistical
significance of differences between the means was
evaluated by Student’s r-test for unpaired values.

RESULTS AND DISCUSSION

As described above, our F. moniliforme strain was
firstly investigated for mycotoxin production. The con-
trol sample was after three weeks of cultivation ana-
lyzed for mycotoxin presence by ELISA method using
EZ-SCREEN tests which showed negative reactions for
T-2 toxin, by RIDASCREEN tests which showed nega-
tive reactions for both zearalenone and DON as well as
by Agri-Screen Fumonisin qualitative tests which con-
firmed the presence of fumonisins in our sample. The
moniliformin HPLC investigation which was carried
out by Dr. Lew showed also negative results. This fact
corresponds with the opinion of this author (Lew,
1994) about negative fumonisin production by F.
moniliforme despite its name suggesting probable
moniliformin production ability.

Some authors reported that the presence of lactic
acid bacteria caused inhibition of mold growth

CZECH J. ANIM. SCI., 43, 1998: 449-452



1. Concentration of fumonisins after Fusarium incubation with lactobacilli or yeast

Strains

Concentration (ppm)

F. moniliforme — control

F. moniliforme + Lactob. salivarius L81
F. moniliforme + Lactob. lactis L435

F. moniliforme + Lactob. plantarum 1240
F. moniliforme + Lactob. plantarum L18
F.
F.

moniliforme + Lactob. plantarum L20

moniliforme + Saccharomyces cerevisiae 1S 1/1

5.128 + 0.240
1.620 + 0.121
1.166 + 0.072
0.810 + 0.058
0.329 £ 0.068
0.918 + 0.055
0.011 £ 0.006

The fumonisin concentration values are expressed as arithmetical means * SD of four determinations

(E1-Gendy, Marth, 1980) as well as lower my-
cotoxin production (EI-Gendy, Marth, 1981;
Coallier-Ascah, Idziak, 1985; Karuna-
ratne et al,, 1990). The effect of rumen fluid on the
content of various mycotoxins is described in several pa-
pers (Hult et al.,, 1976) including trichothecenes (K al -
lela, Vasenius, 1982; Kiessling et al., 1984).

We therefore decided to investigate whether any
strain exists among our isolates of Lactobacillus spp.
(as a member of lactic acid bacteria) which would be
able to prevent the fumonisin production. However, en-
couraged by the information that some yeast strains
(Jesenski, Sajbidorova, 1991), especially S.
cerevisiae (B ata, personal communication) are able to
degrade several trichothecenes, one S. cerevisiae strain
from our laboratory collection was also tested in our
experiments except lactobacilli.

The concentrations of fumonisins were subsequently
investigated by quantitative Fumonisin test kit in con-
trol samples with pure F. moniliforme strain as well as
in the other samples inoculated also with lactobacilli or
yeast. The results of this quantitative sample analyses
are shown in Table I. As shown in this Table, the yeast
strain was more effective in this experiment when fu-
monisins were not practically present in appurtenant
experimental sample, however, the inhibition effect of
lactobacilli was also confirmed by significantly lower
levels (P < 0.001) of fumonisins at the end of experi-
ment. On the other hand, this fact suggests that except
lactobacilli, a wider range of yeast strains including
also S. cerevisiae IS 1/1 strain used in this experiment
should be used for the experiments directed to possible
biodegradation of diluted fumonisin standards.

This is the first report of a F. moniliforme isolate in
Slovakia producing fumonisins as well as the first suc-
cess in prevention of fumonisin production by micro-
organisms.
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ANALYSIS OF SOME FACTORS CONDITIONING
LYSOZYME ACTIVITY IN BLOOD SERUM OF PIGS

ANALYZA NEKTERYCH CINITELU PODMINUJICICH LYSOZYMOVOU
AKTIVITU V KREVNIM SERU PRASAT

K. Zyczko, G. M. Zyczko

Academy of Agriculture and Technology, Department of Animal Genetics, Olsztyn, Poland

ABSTRACT: Lysozyme activity in blood serum was determined in 87 sows of Polish Large White (PLW), in 10 boars
(5 PLW and § Polish Landrace — PL) and in their offspring — 436 PLW piglets and 405 crossbreds: 15, 30 or 35 days old.
It was noticed that lysozyme activity in blood serum of boars was higher (P < 0.01) than in sows and piglets. A considerable
stability of enzyme activity in blood serum of sows from 15 to 30 day of lactation was observed. However, in blood serum
of piglets, a statistically significant increase of this enzyme appeared with aging. The estimated value of the coefficient of
heritability (hz) for the lysozyme activity of the crossbred and pure breed pigs amounted to 0.095 and 0.305, resp. It was
observed that lysozyme activity in piglets was determined significantly by the level of phenotype expression of this trait,
particularly in mothers.

blood serum; lysozyme activity; pig; piglets; heritability

ABSTRAKT: Stanovili jsme lysozymovou aktivitu v krevnim séru 87 prasnic plemene polské bilé uslechtilé (PLW), 10 kan-
ci (5 PLW a § jedinci plemene polskd landrase — PL) a jejich potomstva — 436 selat PLW a 405 kfiZenci ve véku 13, 30
nebo 35 dni. Zjistili jsme, Ze lysozymova aktivita v krevnim séru kanci je vy3si (P < 0,01) neZ u prasnic a selat. Mezi 15.
a 30. dnem laktace jsme zaznamenali zna¢nou stabilitu enzymové aktivity v krevnim séru prasnic. AvSak v krevnim séru selat
doslo s pfibyvajicim vékem ke statisticky vyznamnému zvySeni obsahu tohoto enzymu. Odhadované hodnoty koeficientu
dédivosti (h2) pro lysozymovou aktivitu &inily u selat kiiZenc 0,095 a u &istokrevnych selat 0,305. Zjistili jsme, Ze lysozy-

movou aktivitu selat vyznamné ovliviluje fenotypovy projev tohoto znaku, a to zejména u matek.

krevni sérum; lysozymova aktivita; prase; selata; dédivost

INTRODUCTION

Profitable productive effects are connected with dis-
ease resistance of animals. The chance of improving
animal health is the determination of genetically speci-
fied indicators of natural resistance and their applica-
tion in selection.

Lysozyme — 1.4-beta-N acetylmuramidase (E.C.3.2.1.17)
is one of the factors taking part in a nonspecific de-
fence of an organism against microorganisms. It is pre-
sent both in tissues and in body fluids of mammals
(Brouver et al, 1984; Mason, Taylor, 1975;
Pospifil, Cernohous, 1968).

Richterich (1958) determined the properties of
lysozyme in the best way calling it a natural phy-
siological antibiotic. The range of its activity is wide
because it can play the following roles: antibacterial,
antiviral and antiinflammation (Kiczka, 1994).

The main role of lysozyme is a bacteriolytic activity
(enzymatic). This enzyme directly influencing bacteria
after releasing them from macrophages (Biggar,
Sturgess, 1977) or stimulating phagocytosis (K10 -
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kars, Roberts, 1976), degrades glycosidic link-
ages in bacterial peptidoglycan (Jolles, Jolles,
1984).

Direct lytic activity of lysozyme mainly concerns
apathogenic Gram-positive bacteria (Gladstone,
Johnston, 1955). Defensive role of lysozyme
against Gram-negative bacteria is regarded as a matter
of secondary importance (Martinez, Carroll,
1980) because its activity against e.g. Escherichia coli
in human blood serum is assisted by beta-lysines and
complement. Whereas, in blood serum of newly born
piglets and colostrum of sows apart from lysozyme,
complement and Ig A take part in the restraint of E.
coli growth (Hill, Porter, 1974). Vedmina et
al. (1979) showed, however, that enteropathogenic
strains of E. coli differently than commensals had
a significant susceptibility to lysozyme activity.

The participation of lysozyme as a factor directly or
indirectly engaged in the inhibition of the multiplica-
tion of pathogenic E. coli strains is very important in
the case of piglets because colibacteriosis is one of the
main causes of losses in their breeding. It was demon-
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strated that in well-developed piglets lythic activity of
blood serum was much higher than in piglets with slow
growth rate and development (LozgacCeva et al,
1984), so they were more susceptible to diseases.

As far as cattle are concerned (Olsaker et al,
1993; Seyfert et al., 1996), research concerning
genetic determination of lysozyme activity in blood se-
rum of pigs is scare and incomplete Meyer et al.,
1983; Lingaas et al., 1992; Pavliunenko,
1990).

The aim of the research was to answer the following
question — in what way some genetic and non-genetic
factors can influence the variability of lysozyme activ-
ity in blood serum of pigs.

MATERIAL AND METHODS

Research was conducted in one facility and included
436 piglets of Polish Large White race (PLW),
405 crossbreed piglets (sows PLW x boars Polish
Landrace — PL), 87 (multiparous sows: II-V litters)
PLW race and 10 boars (5 PLW and 5 PL) the parents
of the above piglets. Blood for examination was taken
once, only from health individuals (without any clinical
symptoms).

Lysozyme activity was determined by a turbidimet-
ric method according to Smolelis and Harstell quoted
by Pawelski (1983) in blood serum of boars, pig-
lets on day 15, 30 or 35 of life and their mothers (on
day 15, 30, or 35 of lactation, respectively). The
method compared optical density of suspension of cells
of Micrococcus lysodeicticus (in 0.067 M phosphate
buffer in 0.1% NaCl solution at pH 6.2) with optical
density of the same suspension incubated for 10 min-
utes at 37 °C at different concentrations of standard
lysozyme of hen egg white. The lysozyme activity in
blood serum was measured as a decrease in optical den-
sity of standard bacteria suspension at wave length
540 nm. It was expressed in Lytic Units (L.U.), i.e. in
the percentage of Micrococcus lysodeicticus lysis.

Characterization of the obtained results was pre-
sented by an. arithmetical mean (x) and a standard de-
viation (s). The analysis of variance in non-orthogonal
system was applied for comparison of the lysozyme
activity in blood serum:

boars, sows and piglets

sows on the examined days of lactation

piglets depending on their age, sex and race
offspring from mothers being differentiated by lyso-
zyme activity in blood serum.

Values of coefficients of heritability (k%) for
lysozyme activity in blood serum were estimated by
intraclass correlation method according to a paternal
component (Ruszczyc, 1981).

RESULTS AND DISCUSSION

The data presented in Tab. I show that approximate
lysozyme activity (from 35.43 to 36.42 L.U.) was
found in blood serum of sows and piglets, higher
(P £0.01) one was in boars (about 45 L.U.).

Meyer et al. (1983) also point out that the level
of lysozyme in blood serum of sows and 35 day old
piglets is approximate but lower than the observed one
in fattening pigs. Sortirov and Jablanski
(1990) did not find any differences in phenotype ex-
pression of this trait in parents and their two-month
offspring. Similarly like in pigs, adult bovine males in
cattle have higher activity of lysozyme in blood serum
than females (Walawski et al., 1990).

Lytic activity of blood serum in sows on day 15 of
lactation (Tab. II) showed higher value (x = 38.69 L.U.)
and higher variability (v = 32.08%) in comparison with
the observed one on day 30 (x = 36.32 L.U., v = 24.17%)

I. Characterization of the examined individuals as far as the lyso-
zyme activity in blood serum is concerned

Lysozyme activity
Specification ::3:‘:?3;:3;. (L.U_.) in blood serum
X A
Boars PLW 5 45.42° 4.441
Boars PL 5 45.247 10.700
Sows PLW 87 36.428 9.286
Piglets:
— pure breed PLW 436 35.878 8.057
— crossbred PLW x PL 405 35438 8.050

Values designated by different letters are significantly different:
small letters P < 0.05, capital letters P < 0.0

II. Lysozyme activity in blood serum of sows and piglets at the time of examination

Lysozyme activity (L.U.) in blood serum
Time of iglets
examination sows in the period of lactation Be
(days) piglets of PLW race crossbred piglets (PLW x LW)
N x 5 N x s N X s
15 12 38.69 12413 53 32.13A0 8.101 60 28.697 6.920
30 56 36.32 8.782 289 36.03" 8.129 267 36.188 7.974
35 19 35.28 8.797 94 37.498 7.142 78 38.04% 6.271

Values designated by different letters are significantly different: small letters P < 0.05, capital letters P < 0.01
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and on day 35 (x = 35.28 L.U., v = 24.93%). However,
these differences were not statistically significant.

Wawron (1995) points out a high stability of the
level of this enzyme in blood serum of healthy sows in
prepartum (1-3 weeks) and postpartum (2-3 weeks)
periods. Drendel and Wendt (1993) showed that
the content of lysozyme in pig milk from day 6 to 35
of lactation similarly like in blood serum was of rela-
tively constant level. They also observed a significant
consistence between the amount of lysozyme in colos-
tral whey of mothers and in blood serum of their two-
-day piglets (Hill, Porter, 1974).

The lysozyme activity in blood serum of piglets: 15,
30 or 35 days old (Tab. II) was differentiated. Younger
piglets (15 day old) both PLW race and crossbreds
showed lower lytic activity in blood serum than older
ones (30 and 35 days old).

Hristev and Bildirev (1986) point out that
lysozyme activity in blood serum increases from 1 to
10 day of piglets life, at first moderately from 2.1% to
10.85% lysis, then dynamically, reaching 60.96% on
day 35. Similarly Meyer et al. (1983) report an in-
crease in the amount of this enzyme in blood serum
from the time of birth to day 35 of life when it reaches
the value almost identical as the observed one in sows.
The increase tendency of the lysozyme activity in the
described period is explained by Hristev and
Bildirev (1986) as a gradual increase in the ability
of producing this enzyme by piglets between day 20
and 30 of their living.

The results concerning the lysozyme activity in
blood serum of piglets taking into account their sex are
presented in Tab. III. It was observed that the lytic
activity of blood serum of male and female piglets from
day 15 to 35 did not differ significantly. It means that
in the analysed period, piglet sex did not influence this
feature. Similar results were obtained by Sortirov
and Jablanski (1990) as far as 2 months old piglets

I1I. Characterizaton of lysozyme activity in blood serum of boars and
gilts

Lysozyme activity (L.U.) in blood
Ageof | o i ical serum of piglets
[():,il;;)s parameters purebred crossbred
boars gilts boars gilts
23 29 28 16
15 x 32.02 33.39 26.59 27.46
5 8.719 4358 8.320 5.173
N 80 84 93 92
30 x 3520 | 3536 | 3572 | 36.12
s 7.873 7.242 6.227 7.682
N 33 37 28 21
35 X 3728 | 3746 | 36.04 | 36.78
s 7.255 6.410 6.591 6.040
N 136 150 149 129
Total x 3517 | 3550 | 34.06 | 35.16
K 7.995 6.673 7.619 7.700

are concerned. This regularity was also found in cattle
(Walawski etal., 1990).

Tab. IV shows the data concerning the relationship
between lytic activity of blood serum in mothers and
their offspring. It was found out that the level of this
trait in mothers determined its level in offspring both
in PLW race and crossbreds. Offspring from mothers
with low (x = 24.51 L.U.) lysozyme activity in blood
serum showed lower (P < 0.1) activity (PLW x = 33.47
L.U.; crossbreds x = 31.14 L.U.) in comparison with
offspring (PLW x = 39.93 L.U.; crossbreds x = 39.16
L.U.) from mothers with high activity (x = 46.39 L.U.)
of this enzyme.

The presented results suggest a significant influence
of mother’s phenotype on this traits in offspring.
Lozgaceva etal. (1984) emphasized that the factors

IV. Influence of different lysozyme activity in blood serum of sows on its activity in offspring

o Lysozyme activity (L. U.) in blood serum of sows and their offspring
pns::rlzse‘(lecrs sows purebred piglets at: crossbred piglets at:
15 days 30 days 35 days total 15 days 30 days 35 days total

N 19 11 95 33 139 11 32 20 63
x 24514 24.63* 33.37% 36.714 33.47% 24.47* 33.05% 31.75% 31.14*
s 3.624 8.221 7.421 6.567 7.792 4.148 6.771 4.667 6.501
N 39 5 116 43 164 40 142 21 203
¥ 34.80° 29.37 34.37% 35.89% 34.62 27.30* 35.74 37.03® 34.21°
K 4.294 9.088 6.929 7.483 7.187 4.775 6.479 3.391 6.867
N 29 37 78 18 133 9 93 37 139
x 46.39¢ 34.38° 41758 42.76° 39.938 40.06° 37.958 42,00 39.16°
K 5.347 6.452 7.888 5.051 7.845 6.472 9.858 5.037 8.777
N 87 53 289 94 436 60 267 78 405

Values designated by different letters are significantly different: small letters P < 0.05, capital letters P < 0.01
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conditioning the natural resistance of piglets are strictly

connected with genetic properties of mother’s organ-

ism, but to a smaller extent with father.

The coefficient of heritability (h%) for a given trait
was estimated in order to determine a real influence of
genetic conditioning of the lysozyme activity. The ob-
tained A2 values were from 0.119 (PLW x PL) to 0.284
(PLW) for the lysozyme activity in blood serum of
15-35 days old piglets and from 0.095 to 0.305 in
30-35 days old piglets, resp. The presented values are
lower than given by Pavlunenko (1990): they
were h? = 0.607 and 0.352 for lysozyme activity in
blood serum in one or two months old piglets, North
Caucasus race. However, estimated values h® of this
traits in German Landrace, Belgian Landrace and pigs
of Pietrain race were: 0.16, 0.4 and 0.04 (Meyer et
al. 1983), resp., whereas Norwegian Landrace and its
crossbreds — 0.23 (Lingaas et al., 1992).

Sortirov and Jablanski (1990) show a great
range of estimated h? (from 0.062 to 1.365) depending
on the sex and race of the examined pigs.

The presented values h? of the discussed trait are not
high, however, according to Hutt (1975) even low
heritability traits should be used when there is a lack
of efficient methods of disease control. Lozgaceva
et al. (1984) give advantages of taking some resistance
indexes, i.e. lysozyme activity, phagocyte activity and
phagocytosis index while choosing parental pairs for
mating. Their high values in the case of both parents
or at least mother or lower ones caused high (85-87%)
or low (54-57%) survival of their offspring up to the
age of one-month.

The results of the research showed that:

— The lysozyme activity in blood serum of adult indi-
viduals depended on sex. This dependence was not
found in the case of piglets. Boars showed higher
lytic activity of blood serum than sows and piglets,
they had an approximate activity of this enzyme.

— The lysozyme activity in blood serum of sows does
not change with the a higher number of lactation,
whereas in piglets it increases with their age.

— The lysozyme activity in blood serum of offspring
is determined by the level of phenotype expression
of this trait in parents, and particularly in mothers.
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OBSAH NIEKTORYCH MINERALNYCH PRVKOV
V SEMENE NUTRII

CONTENTS OF SOME MINERAL ELEMENTS IN COYPU SEMEN

D. Mertin', K. Siivegova', O. Szeleszczuk?, P. FTak', M. Pol4gikov4'

'Research Institute of Animal Production, Nitra, Slovak Republic
2Akademia Rolniczja, Krakow, Poland

ABSTRACT: The objective of an experiment was to determine concentrations of Ca, P, Mg, Na, K, Fe, Zn and Cu in the
semen of male coypu. The experiment was conducted on coypu males of different mutations at the age of nine months:
standard — 9 males, Greenlandic — 10 males, silver — 10 males, white — 10 males, golden — 4 males. Semen was collected by
electroejaculation under halothane anesthesia. Concentrations of mineral elements were determined by atomic absorption
spectral photometry on a JUNICAM 939 apparatus. There were three measurements of every sample followed by mathema-
tico-statistical processing of data. Average contents of mineral elements in coypu semen (g/kg dry matter): Ca 0.2624 £ 0.022,
P 2.1333 £ 0.168, Mg 1.4556 + 0.070, Na 0.2944 * 0.015, K 1.0592 + 0.114, Fe 3.4697 + 0.904, Zn 15.3926 + 1.315,
Cu 0.5992 * 0.093. Contents of zinc (9.2258-29.8105 g/kg dry matter), iron (2.1152-6.4436 g/kg) and phosphorus (1.8026—
2.6751 g/kg) were highest in male coypu semen. Statistically significant differences between the genotypes were observed in
Zn and Cu concentrations only. Contents of the particular mineral elements and their relationships (correlations) in male
coypu semen are homogeneous.

coypu; semen; genotypes; calcium; phosphorus; magnesium; sodium; potassium; iron; zinc; copper

ABSTRAKT: Cielom experimentu bolo zistit koncentriciu Ca, P, Mg, Na, K, Fe, Zn, Cu v semene samcov nutrii. Do pokusu
boli zaradeni samci nutrii réznych mutécii vo veku devit mesiacov: §tandardni — 9 ks, gronlandski — 10 ks, strieborni — 10 ks,
bieli — 10 ks a zlati — 4 ks. Semeno od samcov sa odoberalo metodou elektroejakuldcie v halotanovej nark6ze. Koncentricia
sledovanych mineralnych prvkov sa stanovovala metédou atémovej absorpénej spektralnej fotometrie na pristroji JUNICAM
939. Z kazdej vzorky boli urobené tri merania, Ziskané vysledky boli matematicko-Statisticky spracované. V semene samcov
nutrii bol najvy3%i obsah zinku (od 9,2258 do 29,8105 g/kg sufiny), Zeleza (2.1 152-6,4436 g/kg sufiny) a fosforu (1,8026—
2,6751 g/kg sudiny). Statisticky preukazné rozdiely koncentracii sledovanych prvkov v semene nutrii medzi genotypmi boli
len v koncentrécii Zn a Cu. Obsah jednotlivych minerdlnych prvkov ako aj ich vzajomné vztahy (korelacie) v semene samcov
nutrii si homogenné.

nutria; semeno; genotypy; vapnik; fosfor; horc¢ik; sodik; draslik; Zelezo; zinok; med

UvoD Zlozenie 100 cm?® ejakulatu byka, barana, Zrebca
a kanca je podla autorov Gaméik a Kozum-
plik (1984) nasledovné:

Minerélne latky tvoria asi 1 aZ 2 % hmotnosti sper-

mie. Najéastejsie su zistované v podobe fosforecnanov, Dkszovi] Bk Barin e S
menej ako chloridy a sirany. By&ie spermie obsahuji Fosfor celkovy 2648 114,63 6.13 2131
75,25 nmol/l sodika, 61,79 nmol/l draslika, 4,25 nmol/l Chloridy 50,78 24,54 74,47 92,53
vapnika, 1,26 umol/l Zeleza, 1,44 pmol/l medi Sodik 113,10 47,85 30,45 287,10
a 1,07 p.mol/l zinku. Z]ﬁéeniny t'aikych kovov majl:l Draslik 43,49 18,93 15,35 66,51
nepna.zrllvy’ ﬁélpok na metabollzm‘us spermif. N.ajvy§§li Vipnik 8.48 2,49 4.99 125
spermicidny ucinok ma fenylortutovy acetat. Niektoré

Hor¢ik 4,94 0,82 1,23 4,52

latky najprv pohyb spermii stimuluji, aby neskdr

sposobili ich rychlejsiu odimrt. Su to predovsetkym
soli sodika a draslika, ktoré si schopné stimulovat a in-
hibovat motilitu spermii v zdvislosti od koncentricie
a $pecifickych podmienok prostredia (Gam¢éik,
Kozumplik, 1984).
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Knobil a Neil (1988) sledovali obsah mineral-
nych latok u potkana v sekrétoch rozmnoZovacieho
aparatu (v mM). V tubuli semini contorti zistili: Na —
108, K - 50, Ca — 0,44, Mg - 1,2, chloridy — 120,
fosfaty — menej ako 0,1; v rete testis: Na — 143, K —
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14, Ca - 0,81, Mg — 0,39, chloridy — 140, fosfaty —
menej ako 0,1; v cauda epididymidis et ductus defe-
rens: Na — 26, K — 47, Ca - 0,18, Mg - 1,1, chloridy -
24, fosfaty — menej ako 13; v glandula vesicularis: fos-
faty — 4,8.

.Nedostatok zinku ma za nasledok zniZenie spermio-
genézy (Lamand, Périgaud, 1973).

Chen et al. (1996) uvadzaji obsah minerdlnych
latok v semennej plazme normalnych muZov (v pg/ml):
Zn - 167,39, P-990,5, Na-2716,7K -1 279,7, Ba—
0,315, Ca - 351,7, Mg — 122,3, Mn - 0,0385, Mo —
0,0469, Sr - 0,0940, Cr - 0,160, V - 0,0128. Zistili, Ze
pri niektorych poruchéch fertility sa Statisticky vysoko
signifikantne zniZuje hladina Zn (oligospermia, azo-
spermia) a P (nizka hladina frukt6zy) a Ze obsah tychto
prvkov je moZné pouZivat pre diagnostiku infertility.

Niektoré $tudie poukazuji na to, Ze vapnik sa po-
diela na regulacii motility spermii (Garbers,
Kopf, 1980; Garbers etal, 1982; Hoskins et
al., 1983).

Deficit fosforu sa uplatiiuje pri poruchach pohlav-
nych procesov samcov. Kolesov etal. (1966) davaji
nekrospermat6zu do priamej sdvislosti s deficitom fos-
foru.

MATERIAL A METODA

Experiment sa uskuto¢nil na Experimentalnej farme
koZu$inovych zvierat Vyskumného iustavu ZivociSnej
vyroby v Nitre. Do pokusu boli zaradeni samci nutrii
rdznych mutacii vo veku devit mesiacov: Standardni —
9 ks, gronlandski — 10 ks, strieborni — 10 ks, bieli —
10 ks a zlati — 4 ks. Zvieratd boli ustajnené v hale -
v jednopodlaznych klietkach s bazénmi a kimené boli
granulovanou kfmnou zmesou KK v zmysle stanovenej
normy (To&ka, 1983). Ako sytostny doplnok dosta-
vali lucernu (v jarno-letnom obdobi) a kfmnu repu
(v jesenno-zimnom obdobi). Na napéjanie sliZila voda
z bazénov. Zvieratd zaradené do pokusu boli klinicky
zdravé.

Cielom experimentu bolo zistit koncentraciu Ca, P,
Mg, Na, K, Fe, Zn, Cu v semene samcov nutrii. Seme-
no od samcov sa odoberalo metédou elektroejakulacie
v halotanovej narkéze (Barta, Jakubicka, 1986).
Koncentricia sledovanych minerdlnych prvkov sa sta-
novovala metédou atémovej absorpcnej spektralnej fo-
tometrie na pristroji JUNICAM 939. Z kazdej vzorky
boli urobené tri merania.

Ziskané vysledky boli spracované matematicko-§ta-
tisticky.

VYSLEDKY A DISKUSIA

Zakladné varia¢no-Statistické charakteristiky jedno-
faktorovej analyzy rozptylu obsahu sledovanych mine-
rdlnych prvkov v semene samcov nutrii uviddzame
vtab. I all

Priemerny obsah Ca v semene nutrii spolu bol
0,2624 + 0,022 g/kg suSiny. NajniZ$iu koncentriciu
sme zistili u nutrie bielej (0,2098 g/kg) a najvysSiu
u nutrie Standardnej (0,2969 g/kg).

Koncentricia P spolu bola 2,1333 + 0,168 g/kg su-
$iny. NajniZsi obsah bol u nutrie striebornej (1,8026 g/kg)
a najvyssi u nutrie §tandardnej (2,6751 g/kg).

Obsah Mg spolu bol 1,4556 = 0,070 g/kg suSiny.
Minimaélnu koncentraciu sme zistili u nutrie zlatej
(1,3242 g/kg) a maximélnu u nutrie striebornej (1,5740
g/kg).

Koncentricia Na spolu bola 0,2944 + 0,015 g/kg suSi-
ny. NajniZ§i obsah bol u nutrie striebornej (0,2540 g/kg)
a najvyssi u nutrie zlatej (0,3885 g/kg).

Obsah K spolu bol 1,0592 + 0,114 g/kg suSiny. Naj-
niZ8i obsah bol u nutrie zlatej (0,5805 g/kg) a najvyssi
u nutrie striebornej (1,4257 g/kg).

Koncentricia Fe bola spolu 3,4697 + 0,904 g/kg sui-
ny. Najnizsia koncentricia bola u nutrie bielej (2,1152
g/kg) a najvysSia u nutrie Standardnej (6,4436 g/kg).

Rozdiely v obsahu Ca, P, Mg, Na, K a Fe medzi
sledovanymi genotypmi nutrii neboli tatisticky vy-
znamné.

1. Zdkladné varia¢no-3tatistické charakteristiky obsahu minerdlnych prvkov (g/kg suliny) v semene samcov nutrii roznych genotypov — Basic
variation-statistical data on the contents of mineral elements (g/kg dry matter) in male coypu semen of different genotypes

Prvckl Nutria $tandardna? |Nutria gronlandsk4®| Nutria strieborna® Nutria biela® Nutria zlatd® Spolu’

n=9) (n = 10) (n=10) (n=10) (n=4) (n=43)

x 55 X 5 X X 3 X S5 x 55
Ca 0,2969 0,015 0,2967 | 0,069 0,2421 0,042 0,2098 0,020 0,2812 0,049 0,2624 0,022
P 2,6751 0,360 1,9005 | 0,167 1,8026 | 0,361 2,3253 0418 1,8432 | 0,698 2,1333 | 0,166
Mg 1,3490 | 0,106 1,5142 | 0,102 1,5740 | 0,222 1,4273 0,124 1,3242 0,288 1,4556 | 0,070
Na 0,3243 | 0,037 0,2924 | 0,025 0,2540 | 0,038 0,2723 0,022 0,3885 | 0,039 0,2944 | 0,015
K 0,7486 | 0,109 0,9259 | 0,124 1,4257 | 0,339 1,2969 0,276 0,5805 | 0,131 1,0592 | 0,114
Fe 6,4436 | 4,152 3,5087 0,888 2,2900 [ 0,497 2,1152 0,437 3,0168 1,009 3,4697 0,904
Zn 16,3214 | 2,484 (15,6749 | 3,166 | 14,6441 1,855 9,2258 1,004 29,8105 | 3,602 |153926 1,315
Cu 0,2657 | 0,106 0,6594 | 0,179 0,3438 | 0,081 0,4995 0,063 2,0867 | 0,191 0,5992 | 0,093
el Zstandard coypu, 3Greenlandi coypu, 4silver coypu, Swhite coypu, “golden coypu, "total
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II. Jednofaktorové analyzy rozptylu obsahu minerdlnych prvkov (g/kg sudiny) v semene samcov — One-factor analysis of variance for the

contents of mineral elements (g/kg dry matter) in male coypu semen

Medzi genotypmi' Chyba pokusu? Vyznamné porovnania
fa=4 f,=38
1.Ca MS 0,0139 0,0223
F 0,6245 F' = 0,6873
2.P MS 1,2457 1,1871 f=210714
F 1,0493
3. Mg MS 0,0885 0,2258
F 0,3918
4. Na MS 0,0162 0,0090
F 1,7905
5.K MS 09677 05178 fo=23,4135
F 1,8690 F'=22323
6. Fe MS 28,1740 35,8869 f>=9,7521
F 0,7851 F' =0,8300
7.Zn MS 305,5675 50,0755 fr=123.7245 (1,3): 4% 5"
F 6,1021 F' = 6,0489*" (2,4): 5
8. Cu MS 2,6599 0,1350 f> = 20,4269
F 19,7057 F* =19,2698** (2,3, 4): 5"

Fyos (4,38) = 2,619; Fy, (4,38) = 3,858

F — test pri heterogenite vyberovych rozptylov genotypov — test at heterogeneity of sampling variances of genotypes

'between genotypes, 2e;(perimenl error, 3signiﬁt:anl comparisons

IV. Priemerné korelaéné koeficienty obsahu minerdlnych prvkov (g/kg sudiny) v semene samcov nutrii — Average correlation coefficients
for the contents of mineral elements (g/kg dry matter) in male coypu semen

2 3 4 5 6 7 8

fi 0,3151 -0,4543** -0,3355* 0,4189** 0,5788" -0,2531 0,0442
2. -0,2841 -0,1026h -0,3211* 0,3221* 0,2030 -0,0450
3. 0,2660 -0,0341 0,0664h 0,0356 0,3783*
4. 0,3026 -0,1854 0,4270 0,0431

5. ro0s 37) = 0,316 0,1381 0,2437* 0,2046
6. roo (37) = 0,408 -0,2192 0,5989**
9. 0,2864

Obsah Zn spolu bol 15,3926 * 1,315 g/kg suSiny.
NajnizSia koncentricia bola u nutrie bielej (9,2258
g/kg) a najvysSia u nutrie zlatej (29,8105 g/kg). Statis-
ticky vyznamné rozdiely boli medzi nutriou Standard-
nou a nutriou bielou (P £ 0,05) a nutriou zlatou (P <
0,01), medzi nutriou striebornou a nutriou bielou (P £
0,05) a nutriou zlatou (P < 0,01) a tieZ medzi nutriou
gronlandskou a nutriou zlatou (P < 0,05) a medzi nut-
riou bielou a nutriou zlatou (P < 0,05).

Koncentricia Cu spolu bola 0,5992 + 0,093 g/kg
suSiny. Minimalny obsah bol u nutrie Standardnej-
(0,2657 g/kg) a maximalny u nutrie zlatej (2,0867
g/kg).

Preukazné rozdiely na hladine vyznamnosti P < 0,01
boli medzi nutriou zlatou a nutriou gronlandskou, strie-
bornou a bielou.

Na zédklade naSich vysledkov méZeme konstatovat,
Ze v semene samcov nutrii bol najvy3§i obsah zinka (od
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9,2258 do 29,8105 g/kg susiny), Zeleza (2,1152-6,4436
g/kg) a fosforu (1,8026-2,6751 g/kg).

V tab. III uvadzame korelaéné koeficienty mineral-
nych prvkov v semene samcov nutrii réznych genoty-
pov a v tab. IV priemerné hodnoty korelaénych koefi-
cientov.

Vzhladom na mensi pocet pozorovani (4 aZ 10) ne-
komentujeme bliZSie korelaéné koeficienty podla geno-
typov, ale sistredime sa iba na priemerné korelatné
koeficienty, ktoré boli ziskané Fisherovym odhadom
pri testovani homogenity vyberovych korelacnych ko-
eficientov. Heterogenitu koreldcii medzi genotypmi
sme zistili iba v dvoch pripadoch, a to medzi korela-
ciami P a Na, Mg a Fe. Vo vsetkych ostatnych porov-
naniach korelaénych koeficientov medzi genotypmi
mozno povazovat ziskané hodnoty za homogénne.

Nizke hodnoty korelaénych koeficientov sme zistili
medzi Ca a Na, P a Fe, Mg a Cu, K a Zn. Stredne silné
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1I1. Korelagné koeficienty minerilnych prvkov v semene samcov nutrii rdznych genotypov — Correlation coefficients of mineral elements in male coypu semen of different genotypes

1

d coypu, °G

g%

coypu, 3silver coypu, Ywhite coypu, 5golden coypu

Nutria §tandardn4' Nutria gronlandska?

2 3 4 5 6 7 8 2 3 4 5 6 7 8
L. 0,7795 -0,5731 0,5568 -0,5559 -0,1720 -0,2237 -0,4266 -0,1266 -0,0892 0,5282 -0,1088 0,3486 0,8780 -0,0398
2 -0,6051 0,8784™ | -0,5832 0,3993 0,3139 0,1688 -0,1682 0,1421 0,0818 0,2497 -0,1625 0,0834
3. -0,5071 0,5910 | -0,0846 0,2778 0,0640 -0,4338 0,1384 -0,2174 -0,0519 0,4268
4, -0,3878 0,5337 0,5004 0,2761 -0,1806 0,3960 0,7636" 0,0608
5. ro0s (7) = 0,666 0,0486 0,3004 -0,1050 To0s (8) = 0,632 0,3004 ~0,0486 -0,1050
6. roo (7) = 0,798 0,8288" 0,7947* ro.01 (8) = 0,765 0,2489 0,0475
T 0,6597 0,1601

Nutria strieborna® Nutria biela*

2 3 4 5 6 7 8 2 3 4 5 6 7 8
13 0,2392 -0,5751 0,2529 0,5615 0,7821** [ -0,3216 0,5314 0,2326 -0,5961 0,5482 0,3370 -0,0945 -0,5335 0,0605
2. -0,5432 0,7151* -0,3745 0,3303 0,0640 0,2225 -0,1362 0,5719 -0,3387 -0,1964 -0,1902 - 0,2865
3. -0,2001 -0,3374 | -0,2153 0,5290 -0,0211 -0,0422 -0,8108 0,3652 0,6512* 0,5645
4, -0,5565 0,4745 -0,1174 0,2615 -0,3268 -0,2433 -0,0614 0,2092
5; ro0s (8) = 0,632 0,1040 -0,3131 0,0064 To0s (8) = 0,632 -0,2510 -0,5288 -0,5605
6. ro01 (8) = 0,765 0,1242 0,8431™ ro01 (8) = 0,765 0,4405 0,6097
7. 0,2187 0,2736

Nutria zlata®

2 3 4 5 6 7 8

1. 0,6968 -0,5080 | -0,5974 -0,7306 0,9228 0,2581 -0,2213
2 0,2207 -0,4535 -0,0272 0,6179 0,7775 -0,7642
3 0,5148 09480 | -0,3756 0,6910 -0,4182
4. 0,4990 | -0,2424 0,1940 0,5582
-7 rops (2) = 0,950 -0,6510 0,4307 -0,3517

6. roo (2) = 0,990 0,3967 0,0087
7 ] -0,5323




a $tatisticky vysoko vyznamné koreléacie, hoci r6zneho
smeru, sme zistili medzi Ca a Mg, Ca a K, Ca a Fe, Fe
a Cu.

Na zéklade tychto vysledkov méZeme kon3tatovat,
Ze Statisticky preukazné rozdiely v sledovanych prv-
koch v semene nutrii medzi genotypmi boli len v kon-
centrécii Zn a Cu. Z tohto moZno usudzovat, Ze obsah
jednotlivych mineralnych prvkov, ako aj ich vzajomné
vztahy (koreldcie) v semene samcov nutrif si homo-
genné.
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EFFECT OF TECHNOLOGY OF ENSILING
AND APPLICATION OF ADDITIVES ON PALATABILITY
OF ALFALFA SILAGES IN HEIFERS"

VLIV TECHNOLOGIE SILAZOVANI A APLIKACE ADITIV
NA CHUTNOST VOITESKOVYCH SILAZI U JALOVIC

R. Lou¢ka, E. Machacova, V. Zalmanovi

Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic

ABSTRACT: The task of this research was the determination of an effect of several technological factors and of enzyme
complex of probiotic-énzymatic additive Bactozym (Medipharm CZ s.r.o., Hustopece u Brna) on palatability of lucerne silages
in heifers. The experiment included five trials with 11 heifers. The heifers were of 180 kg of live weight in average in the
beginning of the experiment. The highest palatability (intake of 1.85 kg DM per one 100 kg heifer) was achieved with lucerne
silage from the third cut ensiled into container (volume 7 m®) with a probiotic part of Bactozym. The lowest palatability
(0.46 kg), significantly (P < 0.05) lower than with the same silage ensiled into the container, was found out with lucerne
silage from the third cut ensiled without any additives as a farm control in a large clamp. The silages from the second cut
with the lower content of dry matter (32-35%) were more palatable than the silages from the same cut with the higher dry
matter content (54-59%). The effect of the enzymatic complex in the probiotic-enzymatic additive on the palatability of
lucerne silages was not statistically significant (P > 0.05).

silage; lucerne; additive; palatability; heifer

ABSTRAKT: Cilem prace bylo uréit vliv vybranych technologickych faktorli a enzymového komplexu vybraného probio-
ticko-enzymatického aditiva Bactozym (Medipharm CZ s.r. o., Hustopede u Brna) na chutnost silaZi vojté€sky u jalovic.
Vojtéska byla silaZovana jednak pfi rizném obsahu suSiny (zhruba o 10 % niZ§im a naopak o 10 % vy3§im neZ 42 %, coZ
je doporuc¢ované optimum, resp. se zavadanim krat$im a del$im), jednak z ruzné sece (druhé a tfeti) a jednak v riiznych typech
sila (ve specidlnim kontejneru a v siliZnim Zlabu). Rezanka vojtésky z druhé a teti sece, o teoretické délce 15 mm, byla
ihned po sklizni pé&chovana do specialnich kontejneri o objemu 7 m’ (bylo zaloZeno 9 variant bez opakovani). Rezanka
vojtésky ze tieti sefe byla kontrolné sildZovana b&Znym zpiisobem do velkokapacitniho sildZniho Zlabu bez pouZiti aditiv.
SilaZe vyrobené z pice pii dvou riznych dobich zavadéni, ve dvou riiznych seich a riiznym zplisobem uskladnéné se liily
v obsahu suSiny i v nékterych ukazatelich kvality. SildZe s aditivy byly v né€kterych ukazatelich hodnoceny jako vyznamné
(P < 0,05) lepsi nez sildZe bez aditiv. Napf. stupeii proteolyzy byl niZsi u silaZi s aditivy neZ bez nich u vojtésky ze druhé
seCe, konzervované s krat§im zavadanim (pfi obsahu suSiny 36-40 %) a ze tfeti seCe s del$im zavadanim (pfi obsahu suSiny
31-35 %). Vyznamné vy3si obsah kyseliny mlé¢né a niZsi hodnoty pH neZ u silazi s aditivy ve srovnéni se silaiZzemi bez nich
byly zjidté€ny u vojtédky ze druhé sece a s del§im zavadanim (pfi obsahu suSiny 58-59 %). U vybraného probioticko-enzy-
matického aditiva nebyl pfiznivy vliv jeho enzymového komplexu na ukazatele krmné hodnoty, kvality fermentace a aerobni
stability prokazatelny (P > 0,05). Testace vojt&€Skovych sildZi na chutnost byla provedena u skupiny 11 vysokopodilovych
jalovic-kfiZenek Cernostrakatého plemene, na po&itku pokusu o primérném véku 156 dni a primérné Zivé hmotnosti 180 kg.
V experimentélni stdji VUZV Praha-Uhfinéves bylo uskute¢néno pét sérii pokusd s porovndvanim chutnosti deseti vojt&sko-
vych silaZi. Do kazdé krmné davky byly vedle pokusnych a kontrolnich vojtéskovych silaZi podavanych v mnoZstvi ad libitum
zafazeny také kukufi¢nd silaZ, jeCny Srot a jetelotravni seno poddvané v pevné stanoveném mnoZstvi. Nejvy3Si chutnost
(pfijem 1,85 kg suiny na jalovici o Zivé hmotnosti 100 kg) byla dosaZena u sildZe vojtésky ze tieti sefe, sildZované do
kontejneru s mikrobidlni sloZkou Bactozymu. NejniZ8i chutnost (0,46 kg), prikazné (P < 0,05) niZ&i neZ u stejné siliZe
z kontejneru, byla zji§t€na u sildZe vojtésky ze tfeti sede, siliZované bez aditiva jako provozni kontrola ve velkokapacitnim
silaZnim Zlabu. SilaZe ze druhé seCe s niZ§im obsahem susiny (32-35 %) byly chutnéj$i neZ silaZe ze stejné sefe s obsahem
sudiny vy$8im (54-59 %). Potvrdilo se doporuceni mnoha autori, ktefi pro silaZovani vojtésky bez pfiddvani aditiv povaZuji
za idedlni obsah susiny 40-50 %, ale pro sildZovani s biologickymi aditivy doporuduji tato aditiva aplikovat spise pfi obsahu
sudiny niZz§im (30-40 %) neZ vy$8im (50-60 %). Vliv enzymového komplexu v probioticko-enzymatickém aditivu na chutnost
vojté€skovych sildZi nebyl prokdzan (P > 0,05).

silaZe; vojtéska; aditiva; chutnost; jalovice

* The research was financed by the Grant Agency of the Czech Republic (Project No. 507/94/1257) and by the Ministry of Agriculture of CR
(Project of the National Agency for Agricultural Research No. 6339).
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INTRODUCTION

The alfalfa is one of the worst ensiled crops. It is
ensiled from a wilted mass (such a silage is also called
haylage). In its problematical ensilage ability is partici-
pated a small amount of easily soluble sugars on one
side, on the other side a high content of crude proteins
(Jones etal., 1992; Miron, Gheldalia, 1994).
A major danger of alfalfa silage production of bad
quality is unsuitable course of fermentation. If pH is
not reduced to a needed level (critical pH values for
keeping of bacterial stability in silage matter in rela-
tionship to the content of dry matter were published by
Jakobe etal., 1987) and only a small amount of lac-
tic acid is produced, even under the inaccession of air
a change may occur, more acetic, butyric acid or other
volatile acids are produced. It results in a less palatable
and a less utilizable silage for animal production (milk,
meat) than the quality silage (Garcia et al., 1989).
According to Muck (1990) the rate of fermentation
processes is falling adequately with increasing dry mat-
ter content, less acetic acid is produced and pH does
not fall below the needed level.

An increase of the voluntary intake of silages is in
direct relationship with increase of their quality, in al-
falfa silages it can be applied much more than in silages
from easier ensiled forages (Forbes, 1995). The re-
sulting quality of alfalfa silages can be positively influ-
enced by technology of the harvest and preservation
(Louika, Machacova, 1996). According to
Muck (1990) the alfalfa is ensiled experimentally and
in practice as in fresh state, as wilted to the dry matter
content of 70%. Then the results are very different.
Jaster and Moore (1990) ensiled alfalfa from the
second cut. After wilting to 55% of dry matter it was
moistened and ensiled at the theoretical dry matter con-
tent of 30, 40 and 50%, resp. Stokes and Dhar
(1991) ensiled the alfalfa at dry matter content of 24,
resp. 34, 42 and 52%. Jones et al. (1992) ensiled the
alfalfa in two following years in four cuts, at average
dry matter content of 33, resp. 43 and 54%, with addi-
tives and without them. Keller et al. (1994) left the
alfalfa with the original 18% of dry matter to wilt on
the field for 28, 52 and 76 hours, resp. The mass ob-
tained of the dry matter content from 36 to 71% was
ensiled with different biological additives of different
concentrations. While the above-mentioned authors
proved the effect of technologies under laboratory con-

—

The scheme of silage charged in containers

Sequence Time of Additive

of cut wilting N E M
Second cut roughly 24 h yes yes yes
Second cut roughly 48 h yes yes yes
Third cut roughly 48 h yes yes yes

N = without additive, E = probiotic-enzymatic additive, M = probi-
otic component of E additive
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ditions, Luchini etal. (1997) and Ishler (1992 -
cit. Luchini et al., 1997) compared the quality of
the alfalfa silages ensiled in various silage buildings.

A significant effect on the quality of alfalfa silages
depends on the facts whether the silages come from the
first, second or other cuts, whether additives are used
in these silages, it depends also on the type of additive
and its dose M arshall etal., 1993).

MATERIAL AND METHODS

The aim of the research was to determine the effect
of enzymatic complex of selected enzymatic additive
on the palatability of alfalfa silages preserved under
different technological conditions. The alfalfa was en-
siled as at various content of dry matter (approximately
lower by 10%, and to the contrary by 10% higher con-
tent of dry matter than 42%, what is a recommended
optimum); or with longer and shorter wilting time,
resp., from a different cut (the second and the third
ones), and into different types of silo (in special con-
tainer and in silage clamp). The paper follows up with
the research of quality of silages (Loucka et al.,
1998, in print) performed under laboratory conditions
with the same forage, additives and their doses.

Chaffed alfalfa of a theoretical length of particle of
15 mm was filled immediately after the harvest into
special containers of the volume 7 m’ (9 variants with-
out replications were established). After the filling the
containers were covered by a plastic cover and loaded
with 20 cm layer of sand, each container was covered
by another plastic cover. The chaff of the alfalfa from
the third cut was ensiled as a control by a routine way
into the large-capacity clamp without the use of addi-
tives (this silage was used in feeding trials as a control,
see trial 1).

In the group of eleven high-yielding crossbreds
Black Pied heifers five series of trials with comparison
of palatability of ten alfalfa silages (Tabs. I and II)
were carried out in the experimental stable of the Re-

1. The scheme of feeding trials with heifers during testing of alfalfa
silages

Trial No.
Parameter
1 2 3 4 o)

C | third | third | second | second | second
Sequence of cut

T | third | third | second | second | second

C | clamp | cont. | cont. |cont. | cont.
Storage

T | cont. |cont. [cont. |cont. | cont.

C | lower | lower | lower | higher | lower
Dry matter

T | lower |lower | lower | higher | higher

. C | no M M M no

Additive

T | no E E E no

C = control, T = trial,, E = probiotic-enzymatic additive, M = mi-
crobial component of E additive, cont. = container, lower dry matter =
30-35%, higher dry matter = 54-59%
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III. Nutritional values of alfalfa silages (n = 3)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5
Parameter
C T C T (o) T c T C T
Dry matter (g/kg) | 326 300 338 317 321 352 558 539 353 593
Fibre (g/kg of dry matter) | 250 227 224 255 336 314 302 325 322 296
PDI (g/kg of dry matter) 79.6 834 85.8 82.8 74.8 79.5 77.1 76.1 76.4 77.9
NEL (MJ/kg of dry matter) 4.99 5.01 5.00 5.25 5.08 5.11 4.89 4.90 5.04 4.89
IV. Nutritional values of other used feeds V. Average daily intake of dry matter in heifers (kg/day/100 of live
weight)
Pirainsier Ground Maize Clover-
barle silage |[-grass ha Trial No.
! g e Kind of feed =
Dry matter (g/kg) 886 299 872 1 2 3 4 5
Fibre (g/kg of dry matter) 57 196 331 Alfalfa silage (control) | 0.46"| 1.85 | 0.96 | 0.68 | 1.09"
PDI  (g/kg of dry matter) 88.7 61.2 727 Alfalfa silage (trial) 1.54"| 1.74 | 094 | 079 | 0.72"
NEL (MJ/kg of dry matter) 8.27 6.56 5.53 Maize silage - - 1.96 | 2.69 | 2.36
Ground barley 1.30 | 1.15 | 1.03 | 093 | 0.83
Clover-grass hay 0.51 [ 040 | 032 | 0.17 | 0.18
search Institute of Animal Production Praha-Uhfinéves. Total dry matter intake | 3.81 | 5.04 | 521 | 5.26 | 5.18

Heifers were chosen in experiments with respect to the
origin according to sire (half sisters), their age and
starting live weight. At the beginning of the trial an
average age of heifers was 156 days, their starting av-
erage live weight was 180 kg (Tab. VI). Feeding trials
were conducted according to the methodology used in
the trials with heifers in previous years (Machado-
va, Dédeckova, 1991, 1992). Each feeding ration
besides experimental and control alfalfa silages admi-
nistered in the amount ad libitum included also maize
silage, ground barley and clover-grass hay adminis-
tered from firmly determined amount. Nutritional val-
ues of feeds are presented in Tabs. III to IV. Samplings,
chemical analyses and evaluation of silages were car-
ried out according to the standard CSN 46 7092, PDI
and NEL values were calculated according to the equa-
tions given in the publication by Sommer et al.
(1994).

RESULTS AND DISCUSSION

The ensiling into the containers brought results com-
parable with those from fermentation of alfalfa ensiled
in the laboratory silos (Loucka et al., 1998, in print).
Five feeding trials were performed with heifers. Sum-
marized results of consumption of different feeds
(kg/heifer of 100 kg live weight/day) are presented in
Tab. V.

In the first trial the difference between the silage
produced in the large clamp silo of capacity 1,200 tons
(a control variety) and in the container of capacity
3.5 tons was tested. Both silages were from the alfalfa
from the third cut. The palatability of the control silage
from the clamp was significantly (P < 0.05) lower than
that of experimental silage from the container (the low-
est intake of all variants — 0.46 kg per 100 kg of live
weight was obtained in the control silage). The results
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Differences among values denoted by different letters in columns are
statistically significant (P < 0.05)

of experiment show that by keeping of main techno-
logical requirements (fast storage, sufficient consolida-
tion, air-tight covering) quality silage can be produced
also even from alfalfa, this silage can have significantly
better parameters than the control one. Unfortunately,
in practice for objective reasons the forage cannot be
ensiled by an ideal way. Luchini et al. (1997) direct
attention towards great differences in the quality of
silages prepared under different conditions.

The second trial was aimed at proving of the effect
of enzymatic complex of selected probiotic-enzymatic
additive on the palatability of the alfalfa silages pre-
served under different technological conditions. The al-
falfa silage from the third cut preserved with additive
of probiotic-enzymatic additive Bactozym was chosen
as an experimental one, as the control one was chosen
the silage with microbial component Bactozym. The
effect of enzymatic complex in probiotic-enzymatic ad-
ditive on the palatability of the alfalfa silage from the
third cut wilted to average 35% of dry matter content
during 48 hours was not confirmed (P > 0.05). The
totally highest voluntary intake (1.85 kg of dry matter
per heifer of the live weight 100 kg), that is in the
preserved silage with additive of microbial component
Bactozym was obtained in this trial. The palatability of
alfalfa silages from the third cut was higher (P < 0.05)
than that of silages from the second cut. Marshall
et al. (1993) also found that in alfalfa silages from the
third cut better parameters of quality were achieved
than in alfalfa silages from the second cut.

In the third experiment the effect of the enzymatic
complex of the selected probiotic-enzymatic additive
on the palatability of the alfalfa silages from the second
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VL. Initial live weight and daily live weight gains of heifers

Trial No.
Parameter
1 2 3 4 5
Initial live weight (kg) 141 159 176 199 224
Standart error (kg) 10.8 132 139 14.7 162
Live weight gain (kg/animal/day) 0.83 0.88 1.13 1.16 1.10
Standart error (kg/animal/day) 0.21 0.25 0.27 0.15 0.06

cut wilted to 35% of dry matter in average (wilting
lasted about 24 hours) was tested. The effect of the
enzymatic complex in the probiotic-enzymatic additive
on the palatability of the silage from the second cut of
the alfalfa harvested at lower content of dry matter than
the optimum is (for silage from wilted alfalfa is the
optimum of the content of dry matter about 42%) was
not significant (P > 0.05). The silages from the second
cut with the dry matter content of 32-35% were more
palatable than those from the same cut with higher dry
matter content (54-59%).

In the fourth experiment the effect of the enzymatic
complex of the selected probiotic-enzymatic additive
on the palatability of the alfalfa silages from the second
cut wilted to 55% of dry matter in average (wilting
lasted 48 hours) was studied. The effect of the enzy-
matic complex in the probiotic-enzymatic additive on
the palatability of the silage from the second cut of
alfalfa harvested at higher dry matter content than the
optimum is, was not confirmed (P > 0.05). Tested for-
age silages from the second cut with the content of dry
matter approximately by 10% higher than the optimum
had lower palatability than those from the same cut but
with the content of dry matter lower approximately by
10% than the optimum one. The recommendation of
many authors was confirmed by Jaster, Moore
(1990), Muck (1990), Stokes, Dhar (1991),
Jones et al. (1992), Keller et al. (1994) and
Pitt, Muck (1995) who for ensiling without appli-
cation of additives consider 35% of dry matter content
as ideal but for ensiling with additive they recommend
to apply additives rather at the lower dry matter content
(30-40%) than higher one (50-60 %).

The fifth feeding trial was directed to comparison
of the result of the fermentation and the palatability of
silages with higher and with lower dry matter content.
The second cut of the alfalfa was ensiled. The silages
produced from the forage of different wilting time dif-
fered in the content of dry matter and with some pa-
rameters of the fermentation quality also in the level of
voluntary intake of the silages by heifers. The silage
with lower content of the dry matter (35.3%) had sig-
nificantly higher palatability than that with the higher
content of dry matter (59.3%). Similarly Jaster,
Moore (1990), Muck (1990), Stokes, Dhar
(1991), Jones et al. (1992), Keller et al. (1994)
and Pitt, Muck (1995) obtained better results in
the control silages without additives with the higher
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than lower dry matter content (in comparison with rec-
ommended optimum).
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VPLYV NADMERNEHO MNOZSTVA HORCIKA
A PRIDAVKOV TUKU A OLEJA NA BILANCIU HORCIKA,
VAPNIKA A FOSFORU U PREZUVAVCOV

EFFECTS OF EXCESSIVE MAGNESIUM AMOUNTS AND FAT AND OIL
ADDITION ON MAGNESIUM, CALCIUM AND PHOSPHORUS
BALANCE IN RUMINANTS

M. Chrenkova, A. Sommer, M. Pajtas, M. Polacikova, J. Chovanec, V. Pavlik

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Metabolic experiments were conducted on young bulls at the live weight of 225 kg. The effect of emissions
added to model feed rations consisting of corn silage, alfalfa hay, barley groats, wheal groats and feeding salt was investigated
as exerted on Ca, P and Mg balance in young bulls, and possibilities of eliminating negative Mg effects by use of waste fat
and rapeseed oil were also studied. Mg uptake by animals was five times higher in comparison with recommended rations.
Mg : Ca ratio was 34 : 1. Excessive applications of Mg in feed resulted in its higher output (P < 0.01) in urine and excrements.
Mg digestibility expressed as per cent of Mg uptake was not related to the amount of ingested Mg. The addition of waste fat
and rapeseed oil to feed rations did not reduce Mg resorption from the digestive tract of animals. The excessive amounts of
Mg did not influence Ca balance but they induced higher P output in urine and excrements. The addition of waste fat and
rapeseed oil to feeds had positive effects on Ca and P balance while mainly rapeseed oil had a significant effect on the level
of P retention from P digested in the animal organism.

cattle; magnesite emissions; nutrient digestibility; nitrogen balance

ABSTRAKT: Nadmerné poddvanie Mg v krmivich by¢kom o Zivej hmotnosti 225 kg spdsobilo jeho zvySené (P < 0,01)
vylu€ovanie v moéi a vo vykaloch zvierat. StraviteInost Mg vyjadrend v percentach z prijatého Mg nebola zavisla od mnoz-
stva prijatého Mg. Pridavok kafilerického tuku a repkového oleja do kfmnych dévok nezniZil resorpciu Mg z traviaceho traktu
zvierat. Nadmerné davky Mg nemali vplyv na bilanciu Ca, ale sposobili zvySené vyluCovanie P mo¢om a vykalmi zvierat.
Pridavok kafilerického tuku a repkového oleja do krmiv pozitivne ovplyvnil bilanciu Ca a P, pri€om najmé repkovy olej

vyznamne ovplyvnil mnoZstvo zadrZaného P zo straveného P v organizme zvierat.

hovidzi dobytok; magnezitovy ilet; straviteInost Zivin; bilancia dusika

UvoD

Magnéziové iény si potrebné pre vietky stupne pro-
teosyntézy, mnohé enzymatické reakcie a z toho vyply-
vajice zakladné fyziologické funkcie v Zivoci§nom or-
ganizme (Ryan, 1991). O vplyve nedostatku hor¢ika
v organizme, jeho potrebe, vyuZitelnosti, prevencii
a terapii bolo publikovanych vela pric (Meschy,
Guéguen, 1996; Lebeda, Stourad, 1986;
Khorasani, Armstrong, 1992; Loudka et
al.,, 1996; Davenport et al., 1990).

S nadbytkom Mg sa stretdvame u zvierat chovanych
v spadovych oblastiach magnezitovych zavodov. Naj-
vnimavej§i na nadbytok Mg je hovidzi dobytok, u kto-
rého sa toxicita manifestuje perzistujicimi hnackami
a poklesom iuZitkovosti Jencik etal, 1993; Bires§
et al., 1995). Mechanizmus digestivnych portich bol
u jalovic v priebehu experimentalnej zataZe magnezito-
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vym iletom spojeny s metabolickou alkal6zou, hyper-
motilitou traviaceho traktu a zniZenou resorpciou Zivin
(Bires etal., 1994). Laboratérne zvierata s toxickym
prijmom Mg maji narudenid fertilitu, klesd pocet
a pbérodna hmotnost mladat a stipa koncentracia Mg,
najmi vo svalovine a plicnom tkanive (Reichrto-
véa, 1982; Reichrtova et al., 1984). Nastdvaji
zmeny tieZ v osmotickej rezistencii erytrocytov, ako
i zlyhanie obrannych funkcii zvierat (Reichrtova,
1982; Bire§ et al., 1994).

Podla autorov Sommer et al. (1996) je obsah Mg
v kimnych ddvkach v uvedenych oblastiach vy3$3i
0 50% oproti norme u krav a v pripade jalovic viac ako
dvojnéasobne. Tento negativny vplyv moZno podla nie-
ktorych autorov eliminovat fortifikaciou kfmnych da-
vok vy§§im obsahom Ca a P, vitamixami a tukovymi
prisadami (Jenc¢ik et al., 1992; Pavlik et al.,
1996).
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Cielom na3ej price bolo stanovif vplyv pridavku
magnezitového uletu k modelovym kimnym davkam
na bilanciu Mg, Ca a P u byckov a sledovat moZnosti
eliminacie negativneho vplyvu Mg pouZitim kafileric-
kého tuku a repkového oleja.

MATERIAL A METODA

Bilan&né pokusy sme robili na troch byckoch o prie-
mernej Zivej hmotnosti 225 kg.
Kfmne davky mali toto zloZenie:

Krmivo (kg/deii) K U T (]
Kukuri¢na silaz 3.0 3.0 3,0 3,0
Lucernové seno 23 23 23 23
Jaémenny Srot 0,60 0,60 0,60 0,60
P3eniény Srot 0,60 0,60 0,60 0,60
Kfmna sof 0,10 0,10 0,10 0.10
Magnezitovy tlet - 0,126 0,126 0,126
Kafilericky tuk - - 0,210 -
Repkovy olej - - - 0,210

K - kontrolnd KD

U - pokusnd KD s magnezitovym tletom

T - pokusnd KD s magnezitovym tletom a kafilerickym tukom
O - pokusnd KD s magnezitovym iiletom a repkovym olejom

VyZivna hodnota krmiv a prijem Zivin zvieratami si
uvedené v tab. I a II. Kfmne davky boli skrmované
postupne tymi istymi zvieratami dvakrat denne.

Magnezitovym iletom (560 mg/kg Z.h.) sme pred
kfmenim posypali predloZeni kimnu davku. MnoZstvo
magnezitového tletu sme vypocitali na zéklade analyzy
imisného spadu na 1 m plochy v oblasti JelSava-Lube-
nik. V skupine T a O sme kfmnu davku premieSali
s kafilerickym tukom, resp. repkovym olejom v mnoz-
stve 5 % zo suSiny kfmnej davky.

Kazdy pokus mal desatdiiové pripravné a sedem-
diiové pokusné obdobie. Navyk na pokusné kimne dav-
ky prebiehal od zaciatku pripravného obdobia postup-
ne, pricom na siedmy deii zvieratd prijimali uZ celé
planované mnoZstvo tletu. V pokusnom obdobi sme
denne zachytavali vykaly a mo¢ a evidovali prijem kr-
miva a vody. V priebehu pokusného obdobia sme dva-
krat analyzovali priemerné vzorky a dvakrat denné
vzorky vykalov a modu. Do priemernej vzorky sme
odoberali 3 % hmotnosti denného mnoZstva vykalov
a mocu. Sledovali sme bilanciu Mg, Ca a P.

Vysledky bilancie Mg, Ca a P sme spracovali matema-
ticko-§tatisticky pomocou programu OPEN ACCESS-II
met6édou jednofaktorovej analyzy rozptylu (ANOVA).

ZloZenie magnezitového iletu je uvedené v praci
autorov Chrenkovi et al. (1998).

VYSLEDKY A DISKUSIA

Hordik patri medzi prvky, ktoré sa kumuluji v or-
ganizme zvierat v malom mnoZzstve. Udaje o mieste -
sekrécie a absorpcie Mg a jeho vyuZitelnosti prezZivav-
cami su nezhodné. Strachan, Rook (1975),
Horn, Smith (1978) a Khorasani, Arm-
strong (1990) poskytuji ddaje, Ze hlavnym miestom
absorpcie Mg je tisek pred tenkym érevom. Fitt et al.
(1979) uvédzaji, Ze miestom absorpcie je Cepiec ba-
chora a mozno kniha, zatial o Grace et al. (1974)
a Ben-Ghedalia etal. (1975) referuji o netto ab-
sorpcii Mg v slepom a hrubom ¢reve. Tieto rozdiely sa
viac vztahované k rozdielom v hladine prijatych mine-
ralnych liatok nez k druhu kfmnej davky, ktorda vsak
neskér moZe ovplyvnit ich vyuZitelnost.

Vysledky sledovania Mg v krvnom sére, v moci
a vykaloch poukazuji na zloZitost pdsobenia jeho nad-
byto¢ného prijmu z magnezitového uletu na mineralny
metabolizmus hovidzieho dobytka. Podla autorov B i-

1. Priemerny obsah Zivin, Ca, P, Mg (g/kg) v krmivich skrmovanych podas experimentu — Average contents of nutrients, Ca, P, Mg (g/kg)

in feeds administered during experiments

Lucernové Kukuri¢nd Jatmenny PSeni¢ny Kafi lencky Repkovy Magnezitovy
Ziviny' seno silay’ grot'? §rot'! tuk'? olej'? ulet'
v suine!6

Pbvodn4 susina'’ 884 277 874 878 994 999 990
N-ldtky? 191 96 128 114 - - -
Vlaknina® 354 269 59 39 - - -
Tuk? 17 36 22 17 990 - -
BNLVS 352 541 762 810 6 1 7
Popol® 86 58 29 20 - - -
Organickd hmota’ 914 942 971 980 1 000 1 000 1 000
Ca 11,68 4,14 1,00 0,99 0,66 0,03 10,41
P 3,06 2,13 3,27 3,13 0,83 0,42 0,15
Mg 2,53 2,47 1,31 1,27 0,05 0,04 346,6

12

q

oil, !

waste fat,
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'nutrients, 2crude protein, *fiber, fut nmogcn free extract, “ash, orgamc matter, *alfalfa hay, *corn silage, "barley groats,
4 15 original dry matter,

"'wheat groats,
1in dry matter
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II. Denny prijem Zivin, Ca, P a Mg v g — Daily uptake of nutrients, Ca, P and Mg in g

Lucernové Kukuri¢na Ja&menny P3eniény Kafilericky Repkovy Magnezitovy
Ziviny' seno® silaz” srot'? grot!! tuk'? olej'? ilet'
v susine!f

Sugina'® 2035 831 524 526 210 210 120
N-litky? 389 79 67 60 - - -
Vldknina® 720 223 31 21 - - -
Tuk* 34 30 12 9 210 - -
BNLV? 718 451 399 426 - - =
Popol® 174 48 15 10 - - -
Organicka hmota’ 1 861 783 509 516 - - -
Ca 23,77 3,44 0,52 0,52 0,14 0,01 1,30
P 6,23 1,78 1,72 1.65 0.17 0,09 0,02
Mg 5,15 2,06 0,69 0,67 0,01 0,01 43,25

For 1-14 see Tab. I; ISdry matter, '%in dry matter

re§ et al. (1994) prijem magnezitového iletu zvysil
vylucovanie Mg v moci a vo vykaloch, ¢o poukazuje
na regulaéné mechanizmy organizmu preZivavcov
v priebehu jeho neadekvatneho prisunu. Tieto poznatky
st v silade s na8imi vysledkami bilancie Mg (obr. 1).
Pridavok magnezitového uletu vyznamne zvysil (P <
0,001) vylucovanie Mg moc¢om a vykalmi v porovnani
s kontrolnou kfmnou davkou. Podobne zdanliva stravi-
telnost Mg (g/den) bola v testovanych skupinach vys-
§ia (P < 0,01, resp. P < 0,001). StréviteInost vyjadrend
ako percento z prijatého Mg bola takmer na rovnakej
drovni, to znamen4, Ze nebola zéavisla od mnoZstva pri-
jatého Mg. Retencia Mg nebola vyznamne ovplyvnena
pridavkom magnezitového tletu, napriek numericky
vy$Siemu mnoZstvu Mg zadrZanému bykmi v tejto sku-
pine v porovnani s kontrolou (0,1, resp. 6,0 g/dei).
Rozdiely v skupine T a O v porovnani so skupinou
K boli vysoko vyznamné (P < 0,001). Z magnezitové-
ho tletu oproti kontrolnej skupine by&ky denne naviac
prijali 41 g Mg. Z uvedeného mnoZstva vylucili vykal-

Bilancia Mg

8,43 g/dent 49,41 g/den 50,78 g/den

Kontrola

Popolok +
Kafiforicky tuk

|E|vam'l%zpﬂ’nu) W vylotene motom (% 2 prijmu) M Zadrzané @ Zadr2. 20 striveného J
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mi 32,07 g Mg za deii. Po pridavku kafilerického tuku
sa denne vylicilo z organizmu byckov 29,63 g Mg a po
pridavku repkového oleja 28,67 g Mg. KedZe bachor je
zékladnym miestom absorpcie Mg, vzrastajica pristup-
nost a absorpcia Mg mdZe rozSirovat endogénne straty
Mg vykalmi, spésobené netto sekréciou Mg do tenkého
¢reva (Greene et al. 1988).

Allsop a Rook (1979) uvadzaji, Ze endogénne
straty Mg vykalmi u oviec boli v pozitivnej korelacii
so vzrastajicim prijmom Mg a koncentriciou plazma-
tického Mg. Preto zvySené vyluCovanie Mg vykalmi
pozorované pri MgO mdZe byt pripisané Ciastocne na-
rastu endogénneho Mg vykalov. Vysoka koreldcia me-
dzi Mg absorbovanym a Mg v mo¢i mbZe byt pouZita
ako indikdtor stavu Mg v organizme, pretoZe oblicky
s zdkladnym regulatorom homeostiazy Mg.

Littledike a Cox (1979) uvadzaju, Zze Mg sa
zadrZi v oblickach, ak pridavok v kfmnej davke alebo
jeho dostupnost je limitovana, zatial ¢o Mg absorbova-
ny v prebytku metabolickej potreby je oblic¢kami rych-

49,90 g/den

1. Bilancia Mg — Mg balance

For Figs 1 to 3: Kontrola = con-
trol, Magnezitovy popoléek =
magnesite emissions, Popoléek +
kafilericky tuk = emissions +
waste fat, Popolcek + repkovy
olej = emissions + rapeseed oil,
vylicené vykalmi (% z prijmu) =
output in excrements (% of up-
take), vylicené mocom (% z prij-
mu) = output in urine (% of up-
take), zadrZané = retention, zadrZ.
zo straveného = retention from di-
gested Mg
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Bilancia Ca
32,94 g/ders

27,81 g/den 30,36 g/den

§ 8

§ § % 8§ 3§

§

8

Popoliéek +
kafilericky tuk

2. Bilancia Ca — Ca balance
28,52 g/deft

Popoléek +
repkovy olej

—
mvytdéent vykaimi (% z prijmu) 1 vyiocens mocom (% 2 prijmu)

W Zadrané

Bilancia P
11,38 g/dedi

11,63 g/dert 10,54 g/deit

§ §

&

§ % & § §

2

& Zadr2. 20 straveného

_,A.‘ﬂ_l

3. Bilancia P - P balance
12,27 g/ded

Popoléek +
repkovy olej

‘i:moeommamnunnm; W vylicené moom (% z prijmu) W Zadrtané ® Zadrt. zo strdvendho

lo uvolneny. Je to prvok prahovo regulovany v tele,
pri¢om zmena v jeho prijme alebo dostupnosti sa odra-
zi vo vylucovani mo¢om po dosiahnuti tohto prahu.
Vysledky z bilancie Mg nepotvrdili predpoklad po-
uZitia tuku a repkového oleja, ktoré by mohli vytvarat
ochranny filter v tele zvierat, zabranujici zvySenej re-
sorpcii Mg z traviaceho traktu. Retencia Mg, vyjadrena
ako percento z prijmu aj ako percento zo stridveného
Mg, bola v porovnani so skupinou K aj U vyssia.
Napriek existujicim interakénym vztahom na drovni
resorpcie, intermedidrneho metabolizmu a sekrécie
Mg : Ca a P, zvySeny prijem Mg nemal negativny vplyv
na dynamiku Ca. V naSich pokusoch sme nezistili zvy-
Sené vyluCovanie Ca mocom pri kimnych davkach
s vy§§im obsahom Mg, ako to uvadzaji Waterman
et al. (1991). Nadbytok Mg vSak zvysil vyluCovanie
fosforu mocom aj vykalmi, ¢o zapricinilo jeho negativ-
nu bilanciu (obr. 3). Stdvisi to s antagonizmom P a Mg.
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Preto je doleZité u prezivavcov reSpektoval aj pomer
(Mg + Ca) : P. Najmenej Ca a P mo¢om vylucili zvie-
rati kfmené kimnou davkou s pridavkom kafilerického
tuku a repkového oleja. Ich pozitivny ucinok sme zistili
pri sledovani mineralneho metabolizmu Ca a najmi P.
Vyplyva to aj z bilancie Ca a P (obr. 2 a 3).
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STUDY OF THE EFFECT OF A COMBINED PREPARATION
CONTAINING ENTEROCOCCUS FAECIUM M-74

AND MANNAN-OLIGOSACCHARIDES IN DIETS

FOR WEANLING PIGLETS"

STUDIUM UCINKU KOMBINOVANEHO PREPARATU NA BAZI
ENTEROCOCCUS FAECIUM M-74 A OLIGOSACHARIDU MANNANU
VE VYZIVE SELAT PO ODSTAVU

I. Kumprecht, P. Zoba¢

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The effect of mannan-oligosaccharides (BIO-MOS) and Enterococcus faecium M-74 (Lactiferm L 50), sepa-
rately applied to COS feed mixtures, was studied in feeding comparative and metabolic trials on piglets-crosses of Large
White x Landrace breeds at the age of 28 days; the effect of a combined probiotic preparation containing Enterococcus
faecium M-74 and mannan-oligosaccharides was also examined as exerted on performance and nutrient digestibility parame-
ters in weanling piglets. Four experimental groups were used in feeding comparative and metabolic trials: (ap) control — diets
without any additives, (a;) COS feed mixture containing 1.5 x 10% Enterococcus faecium M-74 bacteria (3 g of Lactiferm L
50) per 1 g feed, (a;) COS feed mixture with 200 g of BIO-MOS preparation containing mannan-oligosaccharides extracted
from the cellular membrane of a selected strain of the yeast Saccharomyces cerevisae, (a3) COS feed mixture with an addition
of 3 g of Lactiferm L 50 and 200 g of BIO-MOS preparation. Piglets of group (as), which received COS feed mixture with
a combined addition of mannan-oligosaccharides (BIO-MOS) + Enterococcus faecium M-74, had the highest live weight in
comparison with control (ap), + 8.21%. The live weight of piglets of group (a,), receiving feeds with Enterococcus faecium
M-74, was higher by 5.75%, while that of piglets receiving feeds with BIO-MOS addition (a,), was higher by 4.51% than in
control (ag). An especially high effect of biological preparations was recorded for average daily weight gain of piglets. The
groups of piglets (a;), (a,) and (a)) had higher daily weight gains by 14.97%, 8.50% and 8.84%, respectively, than control
(ag). The difference between the groups was statistically significant at P < 0.1 (ag < a;, a, < a3). The difference between (a,)
and (a,) was not significant. Feed consumption in kg per 1 kg of weight gain was lowest (~20.92%) in groups receiving COS
feed mixtures which contained both Enterococcus faecium M-74 bacteria and BIO-MOS (a;). The feed consumption per 1 kg
weight gain in the group of piglets (a;), COS feed mixtures + Enterococcus faecium M-74, and in the group of piglets (a,),
COS feed mixtures + BIO-MOS, was lower by 16.72% and 14.85%, resp., than in control (ag). No statistically significant
effects on N, fat and fiber digestibility were determined. The experimental groups had higher average values of fiber
digestibility in both cases when BIO-MOS (a,) and Enterococcus faecium M-74 (a;) were used. The group of piglets (a;),
which received diets with applications of mannan-oligosaccharides and Enterococcus faecium M-74, had the highest average
fiber digestibility (+7.85% against the control). This group also had higher average fat digestibility.

weanling piglets; probiotics; BIO-MOS; Lactiferm L 50; live weight; feed consumption; nutrient digestibility

ABSTRAKT: V krmném srovndvacim a bilan&nim pokusu se selaty-kfiZenci plemen bilé uSlechtilé x landrase odstavenymi
ve v&ku 28 dni byl sledovan G&inek oligosacharidi mannani (BIO-MOS) a Enterococcus faecium M-74 (Lactiferm L 50)
samostatng aplikovanych do sm&si COS. Dile byl studovén vliv kombinovaného probiotického preparétu na bazi Enterococcus
Jaecium M-74 a oligosacharidi mannant na ukazatele uZitkovosti a stravitelnost Zivin u selat po odstavu. V krmném srovna-
vacim i bilanénim pokusu byly vytvofeny 4 pokusné skupiny s opakovédnim: (ay) kontrola — smési bez pfidavku sledovanych
aditiv, (a;) smés COS obsahujici 1,5 x 10° bakterii Enterococcus faecium M-74 (3 g preparatu Lactiferm L 50) v 1 g krmiva,
(a;) sm&s COS s 200 g preparéitu BIO-MOS obsahujicimi oligosacharidy mannani extrahované z bun&&né blany vybraného
kmene kvasinky Saccharomyces cerevisae, (az) smés COS s pridavkem 3 g prepardtu Lactiferm L 50 a 200 g preparitu
BIO-MOS. Vysledky sledovani hmotnosti a primé&rného denniho pfiriistku v krmném srovndvacim pokusu jsou uvedeny
v tab. II. Nejvy38i hmotnosti (+8,21 % oproti kontrole a,) dosahla selata skupiny (a;), kterd byla krmena smési COS s kom-
binaci oligosacharidii mannant (BIO-MOS) + Enterococcus faecium M-74. Hmotnost selat skupiny (a;), krmenych smési

*  Supported by the Ministry of Agriculture of CR (Project of the National Agency for Agricultural Research No. RE 09609965553).
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obsahujici Enterococcus faecium M-74, byla 0 5,75 % vy3§i a skupiny selat krmenych smési obsahujici BIO-MOS (a,;) pak
0 4,51 % vyssi oproti kontrole (ag). Zvlast vyrazny 1icinek pouZitych biologickych preparati byl zaznamenan u primérného
denniho pfirtstku selat. Skupiny selat (a3) mély o 14,97 %, skupiny (a,) o 8,50 %a (a;) o 8,84 % vy38i denni pfiristek oproti
kontrole (a). Statisticky vyznamny rozdil pfi P < 0,1 byl zji§tén mezi skupinami (a, < aj, a, < a;). Mezi (a;) a (a,) nebyl
zjistén vyznamny rozdil. Spotfeba smési v kg na 1 kg pitiristku (tab. III) byla nejniZ8i (20,92 %) u skupin selat krmenych
sm&smi COS, které obsahovaly jak bakterie Enterococcus faecium M-74, tak i BIO-MOS (a;). U skupiny selat a; (smési COS
+ Enterococcus faecium M-74) byla zjisténa o 16,72 % a u skupin selat a; (smési COS + BIO-MOS) o 14,85 % niZsi spotfeba
smési na 1 kg pfirastku oproti kontrole (aj). Stravitelnost dusiku, tuku, vlikniny a BNLV nebyly statisticky vyznamné
ovlivnény (tab. IV). Prim&mé vyssi hodnoty stravitelnosti vldkniny vSak byly zaznamenény u pokusnych skupin, a to jak
v pfipadé pouiiﬁ' BIO-MOS (a,), tak i Enterococcus faecium M-74 (a,). Nejvy38i primérnd stravitelnost vldkniny (+7,85 %
oproti kontrole) byla zjiténa u skupin selat (a3), jimz byly do smési aplikovany jak oligosacharidy mannani, tak i Entero-

coccus faecium M-74. U této skupiny byla zjiSténa i praimérn& vy33i stravitelnost tuku.

selata po odstavu; probiotika; BIO-MOS; Lactiferm L 50; hmotnost; spotfeba krmiva; stravitelnost Zivin

INTRODUCTION

Biological preparations with their preventive func-
tion protecting from various types of intestinal dis-
eases, and positive effects on digestive processes and
stimulative effects on the growth of organisms are sub-
jects of intensive scientific researches. Many prepara-
tions containing living stabilized microorganisms (pro-
biotics) are successfully used in agricultural operations.
There have recently appeared new preparations con-
taining as an active ingredient mannan-oligosaccha-
rides, which were extracted from cellular membranes
of some strains of Saccharomyces cerevisae. The aim
of applications of these preparations is to stimulate de-
velopment of lactacidogenic microflora in the guts. Re-
strictions of using antibiotics and chemical stimulators in
animal nutrition in EC countries underlie the importance
of the above-mentioned biological preparations. The re-
search goal is to discover ways of increasing the efficacy
of existing probiotics in order to achieve maximum stimu-
lative effects on growth and nutrient conversion.

Stabilized strains of Enterococcus (Streptococcus)
faecium M-74 are used as active ingredients in many
probiotic preparations. Lactiferm (MEDIPHARM CZ
s.r.0.) is the most important classical preparation. Posi-
tive effects of this bacterium on the growth and health
of monogastric animals were demonstrated in many
studies conducted in the seventies and eighties. Results
of researches on this bacterium were published by
Fuller (1992), Gedek (1990), Kumprecht et
al. (1990), Koudela et al. (1990), etc.

Mannan-oligosaccharides extracted from the cellular
membrane of a selected strain of Saccharomyces cere-
visae are an active ingredient of the preparation BIO-
-MOS (ALLTECH, inc.). The preparation is to be used
as a feed supplement for monogastric animals, ensuring
selective inhibition of pathogenic microorganisms and
stimulating the immunity system in animals (New-
man, 1994; Lyons, Bourne, 1995; Savage,
Zakrzewska, 1996).

In the chick broiler nutrition sector, Kumprecht
and Zobac¢ (1997) determined an optimum BIO-
-MOS level for broiler starting and feeding.
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Results describing mannan-oligosaccharide applica-
tions to diets for weanling piglets are missing in scien-
tific literary sources currently available.

The objective of our research was to study the effect
of separate applications of mannan-oligosaccharides
and a preparation containing Enterococcus faecium M-74
(Lactiferm L 50), and to study the effect of a combined
probiotic preparation containing Enterococcus faecium
M-74 and mannan-oligosaccharides, on performance pa-
rameters and nutrient digestibility in weanling piglets.

MATERIAL AND METHODS

A feeding comparative trial and a metabolic trial on
piglets, crossbreds of Large White x Landrace breeds,
weaned at the age of 28 days, was conducted for the
purposes of our research. Weanling piglets received
a single COS feed mixture. A comparative feeding trial
involved piglets of average live weight 7.5 kg (50% of
barrows and 50% of gilts). Piglets were kept in 12 cages
of an experimental house of the Research Institute of
Animal Nutrition at Pohofelice, four animals per cage.
Individual housing of 12 barrows in metabolic cages
was used in a metabolic trial; the cage design allows
separate collection of excrements and urine. Piglets in-
cluded in the metabolic trial were given limited rations
of feeds three times a day while there was a free choice
of feeds in the comparative trial. Constant air tempera-
ture (metabolic-trial house 25 °C + 1 °C, comparative
feeding trial house 21 °C £ 1 °C) and constant atmos-
pheric humidity were maintained in experimental facili-
ties. Feed mixtures for early weaning of piglets (COS)
were used in both trials; their formulation is given in
Table I. Four experimental groups with replications were
used in feeding comparative and metabolic trials:

a; — control — feed mixtures withoyt any additives

a, — COS feed mixture containing 1.5 x 108 of Ente-
rococcus faecium M-74 bacteria per 1 g of feed
(3 g of Lactiferm L 50/100 kg of feeds)

ay — COS feed mixture with 200 g of BIO-MOS pre-
paration containing mannan-oligosaccharides ex-
tracted from the cellular membrane of a selected
strain of the yeast Saccharomyces cerevisae
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I. Formulation and nutrient contents of COS feed mixtures used in feeding and metabolic trials

Symbols for COS mixtures

Ingredient ay a; | a, a3
percentage content

Fish meal 5 5 5 5
Skimmed milk powder 10 10 10 10
Soybean meal 16 16 16 16
Sugar 3 3 3 3
Potato flakes 10 10 10 10
Barley 15 15 15 15
Wheat 18.3125 18.3125 18.3125 18.3125
Corn 13 13 13 13
Wheat flour 5 5 5 5
Wheat germs 3 3 3 3
") Biovitan COS Plus 0.5 0.5 0.5 0.5
Feeding salt 0.1875 0.1875 0.1875 0.1875
) mineral feed additive MKPS 0.5 0.5 0.5 0.5
Dicalcium phosphate 0.5 0.5 0.5 0.5
Total 100 100 100 100
BIO-MOS - - 200 g/100 kg 200 g/100 kg
Lactiferm L50 - 3 g/100 kg - 3 g/100 kg
Dry matter 89.51 89.51 89.51 89.51
Crude protein (N x 6.25) 21.70 21.70 21.70 21.70
Fat 1.91 1.91 1.91 1.91
Fiber 3.77 3.77 3.77 3.77
Ash 6.22 6.22 6.22 6.22

D Biofactor supplement Biovitan COS Plus contains: vitamin A 2,000,000 i.u., vitamin D; 400,000 i.u., vitamin E 6,000 mg, vitamin K,
300 mg, vitamin B, 200 mg, vitamin B, 900 mg, vitamin B4 400 mg, vitamin B,, 4 mg, niacin 4,000 mg, calcium pantothenate 2,000 mg,
biotin 20 mg, choline 80,000 mg, vitamin C 8,000 mg, L-lysine HCI 250,000 mg

2 MKP-S contains: dicalcium phosphate 37.5%, MD-1 7.5%, feeding calcite 18%, feeding flour 37.0%

a3 — COS feed mixture with an addition of 3 g of Lac-
tiferm L 50 and 200 g of BIO-MOS preparation.

Lactiferm L 50 for experimental purposes was
manufactured by MEDIPHARM CZ company, Hus-
tope¢e near Brno, and BIO-MOS preparation by
ALLTECH inc. Kentucky, USA.

Feeding within the feeding comparative trial lasted
39 days. The metabolic trial divided into three periods
lasted 32 days, an experimental metabolic period being
5 days.

Live weight of piglets was determined at the begin-
ning and at the end of trial, feed consumption was
followed continually by weighing. Digestibility of pro-
teins, fat, fiber and nitrogen-free extract were parame-
ters examined in the metabolic trial. Analyses of nutri-
ents in feed, excrements and nitrogen content in urine
were made according to the method laid down by the
Czech national standard CSN 46 7092 (1986). Data
were processed by a simple analysis of variance with
replication (Snedecor, Cochran, 1969).

RESULTS

Table II shows data on live weights and average
daily weight gains in the feeding comparative trial. In
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comparison with control (ap), the highest live weight
+ 8.21% was determined in piglets of group (a;) that
received COS feed mixture containing the combination
of mannan-oligosaccharides (BIO-MOS) + Enterococ-
cus faecium M-74. The live weight of piglets of group

-(a;) receiving feed containing Enterococcus faecium

M-74 was higher by 5.75% and that of piglets receiving
BIO-MOS (a;) was higher by 4.51% than in control
(ap). The effect of biological preparations on average
daily weight gains of piglets was high. Daily weight
gains were higher by 14.97%, 8.50% and 8.84% in
groups of piglets (a3), (a,) and (a;), respectively, than
in control (ag). A difference between the groups (ag < a,
a, < a3) was statistically significant at P < 0.1. No sig-
nificant difference was determined between (a;) and (a,).

Feed consumption in kg per 1 kg of weight gain
(Tab. III) was lowest (-20.92%) in groups of piglets
receiving COS feed mixtures containing both Entero-
coccus faecium M-74 bacteria and BIO-MOS (a3). Feed
consumption per | kg of weight gain was lower by
16.72% in piglet group (a,), COS feed + Enterococcus
faecium M-74, and by 14.85% in piglet group (a,),
COS feed + BIO-MOS, in comparison with control (ag).

Table IV shows data on the effect of biological
preparations on digestibility of basic nutrients. The ef-
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11. The effect of biological preparations containing Enter: faecium M-74 and lig harides on piglet growth (feeding trial)

Parameter Unit Faperimsols) yarianis

2 a ) )
Number of piglets 12 11 12 11
Average initial weight kg 7.608 7.691 7.491 7.500
Average final weight kg 19.067 20.163 19.927 20.633
S.D. kg + 522 +2.64 +3.78 +3.56
Index %o 100.00 105.75 104.51 108.21
Average daily gain g 294! 320° 319? 338°
S.D. g +113.8 +60.7 +94.1 +77.2
Index Jo 100.00 108.84 108.50 114.97

Legend to Tabs. II to IV: a, - control, a; — Lactiferm L 50, a, - BIO-MOS, a, - Lactiferm L 50 + BIO-MOS
Arabic digits designate values significantly different at P < 0.1

111 The effect of biological preparati ining Enterococcus fuecium M-74 and mannan-oligosaccharides on 1 kg weight gain in piglets
(feeding trial)
. Experimental variants
Parameter Unit
ki | b} )
Number of piglets 12 11 12 11
Feed consumption per | kg weight gain kg 2.141 1.783 1.823 1.693
S.D. kg +0.288 +0.094 +0.326 +0.155
Index % 100.00 83.28 85.15 79.08

IV. The effect of applications of biological preparations containing Enterococcus fuecium M-74 and mannan-oligosaccharides on nutrient
digestibility in ling piglets ( bolic trial)

I Unit Experimental variants

] L] () a3
Sample size 9 9 9 9
Average initial weight kg 8.955 8.900 9.100 8.933
Average final weight kg 15.145 15.133 15.300 15.466
Weight gain kg 6.190 6.233 6.200 6.533
Weight gain per piglet/day g 0.193 0.195 0.194 0.204
N digestibility coefficient % 83.78 83.21 84.87 83.23
S.D. P +3.04 + 1.03 +2.05 +234
Index % 100.00 99.32 101.230 99.34
N conversion of N uptake %o 62.01 62.68 61.92 63.01
S.D. % + 4.89 +4.70 +:5:35 +3.88
Index % 100.00 101.08 99.85 101.61
N conversion of digested N % 73.94 75.32 72.90 75.69
S.D. %o +3.63 + 541 +5.15 +3.74
Index %o 100.00 101.87 98.59 102.37
Fat digestibility coefficient Jo 60.71 60.62 64.39 63.22
S.D. % + 3.65 +278 +3.01 +293
Index % 100.00 99.85 106.06 104.13
Fiber digestibility coefficient % 33.39 34,75 35.75 36.01
S.D. % +248 + 296 +2.58 +3.01
Index % 100.00 104.07 107.06 107.85
Nitrogen-free extract digestibility coefficient % 91.16 90.96 91.55 91.54
S.D. %o +0.87 +0.38 +0.75 +0.88
Index Jo 100.00 99.78 100.43 100.42
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fect on digestibility of proteins, fat, fiber and nitrogen-
-free extract (NFE) was not statistically significant. But
experimental groups had higher average values of fiber
digestibility, after applications of BIO-MOS (a,) and
Enterococcus faecium M-74 (a;). The highest average
digestibility of fiber (+ 7.85% against control) was de-
termined in piglet group (a3), which received diets with
applications of both mannan-oligosaccharides and En-
terococcus faecium M-74. This group had higher aver-
age digestibility of fat.

DISCUSSION

As indicated by the results of these trials, biological
preparations containing stabilized living microorgan-
isms (lactic fermentation bacteria) as well as extracts
of the cellular wall of Saccharomyces cerevisae (man-
nan-oligosaccharides) can have positive effects on pig
growth and feed conversion in addition to a positive
effect on the health state.

Higher values of fiber digestibility obtained in
a metabolic trial on piglets are consistent with our pre-
vious studies of application of a probiotic containing
Bacillus C.I.P. 5832 to weanling piglets (Kum-
precht et al., 1994), and with the values of car-
boxymethyl cellulase activity in the cecum chyme of
broilers that received Enterococcus faecium bacteria
(Kumprecht, Zoba¢, 1998).

The results of this trial as well as of our previous
trials indicate a realistic way of using biological prepa-
rations in the nutrition sector of monogastric animals.
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NUTRICNA A FYZIKALNO-TECHNOLOGICKA KVALITA
MASA A TUKU JATOCNYCH BYKOV HOLSTEINSKEHO
PLEMENA A KRIZENCOV S BELGICKYM
BIELOMODRYM PLEMENOM

NUTRITIVE AND PHYSICAL AND TECHNOLOGICAL QUALITY
OF MEAT AND FAT IN SLAUGHTER BULLS OF HOLSTEIN BREED
AND IN CROSSES WITH BELGIAN WHITE-BLUE BREED

J. Mojto, J. Chrenek, O. Palansk4, J. Kmet, K. Zaujec, M. Pavli¢

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: The goal of using sires of Belgian White-Blue breed for commercial crossing with Holstein breed is to improve
carcass value and carcass structure in slaughter animals. Many good results have been achieved in this aspect that unambi-
gously confirm higher dressing percentage and carcass quality in crossbred animals. The Belgian White-Blue breed, as the
most prominent representative of double muscled breeds, can be characterized by some different quality traits of meat. These
are lower content of intramuscular fat, a trend of meat lighter in color, larger area of striae, larger area and higher number
of muscular fibers. The objective of this trial was to test the effect of this breed on improvement of consumer quality of beef
and fat expressed by a scale of quality parameters. The trial involved 12 beef bulls of Holstein breed and 12 bulls-crosses of
F, generation Holstein x Belgian White-Blue breed. Animals were slaughtered at the age of 500 days, live weight of bulls
before slaughter was 501 kg in Holstein breed and 531 kg in crosses. Samples for determination of muscular glycogen content
were taken from m. semitendinosus shortly before slaughter using spring biopsy (Biotech, Nitra). pH value of meat was
measured in m. longissimus thoracis et lumborum with a stab glass electrode in 60 min and 48 h post mortem. The values of
quality traits of meat were determined in the latter muscle in 48 hours and in 7 days, respectively, post mortem. Spectra of
fatty acids were determined in intramuscular fat by gas chromatography using a PACKARD-419 apparatus, and proportions
of saturated fatty acids and indexes of fat nutritive value were calculated. The crossbreds had statistically significantly lower
contents of intramuscular fat (1.10 and 2.94 g/100 g, resp.), higher contents of total water (75.89 and 74.58 g/100 g, resp.),
higher contents of so called freely bound water (37.84 and 35.40 g/100 g, resp.) and higher average values of shearing force
(Warner-Bratzler) of cooked meat. The crossbreds showed a trend of meat lighter in color and higher proportion of ligament
proteins. No differences in muscular glycogen content ante mortem and in pH values of meat post mortem were determined.
The crossbreds had statistically significantly higher proportions of oleic acid (41.49 and 37.93%, resp.) and of some less
important fatty acids in intramuscular fat. There were no significant differences in proportions of saturated fatty acids
(49.02 and 48.60%, resp.), in the indexes of fat nutritive value and in cholesterol contents (65.69 and 62.53 mg/100 g, resp.).

slaughter bulls; Holstein breed; Holstein x Belgian White-Blue crosses; meat quality; fat quality

ABSTRAKT: Na 12 jato¢nych bykoch holsteinského plemena a 12 bykoch-kriZencoch F, generécie holsteinské x belgické
bielomodré plemeno sa v porovndvacom pokuse analyzovalo spektrum ukazovatelov nutri¢nej a fyzikalno-technologickej
kvality mésa a intramuskuldrneho tuku (m. longissimus thoracis et lumborum). Byky boli zabité vo veku 500 dni. U kriZencov
sa zistil Statisticky vyznamne niZ§i obsah intramuskuldrneho tuku (1,10, resp. 2,94 g.100 g"), vy$8i obsah celkovej vody
(75,58, resp. 74,58 g.100 g‘l) a volne viazanej vody (37,84, resp. 35,40 g.100 g'l) a vy§8ia hodnota striZznej sily (Warner-
-Bratzler) vareného misa (4,44, resp. 3,34 kg). KriZzence mali trend k bledSiemu misu a vy3Siemu podielu vizivovych
bielkovin. Medzi skupinami sa nezistili rozdiely v obsahu svalového glykogénu ante mortem (biopsia m. semitendinosus)
a v pH-hodnotich misa post mortem. KriZence mali vyznamne vilSie zastipenie kyseliny olejovej (41,49, resp. 37,73 %)
i niektorych menej vyznamnych mastnych kyselin v intramuskuldrnom tuku. V zastﬁpcni nasytenych mastnych kyselin,
v hodnotich indexov nutri¢nej hodnoty tuku a v obsahu cholesterolu neboli zistené vyznamné rozdiely.

jatoné byky; holsteinské plemeno; holsteinské x belgické bielomodré; kvalita misa; kvalita tuku
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Ekonomicky vyhodnejSia produkcia mlieka v naSich
podmienkach ma za nasledok roz§irovanie chovu Cisto-
krvného holsteinského plemena. Vznika nebezpedie po-
klesu vyroby hovidzieho midsa a zhorSenia jatocnej
hodnoty a Struktiry jato¢ného tela zvierat doddvanych
misopriemyslu na zabitie a dalSie spracovanie. Tieto
nedostatky by z &asti mali kompenzovat §pecializované
misové plemend a vyuZitie bykov tychto plemien pri
uzitkovom kriZeni s negativne vyselektovanymi krava-
mi. Doteraz boli na Slovensku i v Ceskej republike
overované najmi francizske misové plemen4, ako si
limousine, blonde d’aquitaine a charolais (Zema-
nek, Kahoun, 1981; G4lik, 1982; PoniZil et
al., 1987; Nos4l etal., 1993; Subrt, Schmidt,
1996).

Vysledky vacsinou potvrdili priaznivy vplyv miso-
vych plemien na zlepSenie jatoénych vlastnosti doma-
cich'plemien kombinovaného wZitkového typu. Podob-
ny efekt bol zaznamenany aj pri pouZiti belgického
bielomodrého plemena (Blanc-Bleu Belge — BBB)
v pracach autorov Kmet et al. (1997), Bartoi,
Herrmann (1997) a Vofiskova et al. (1997),
o ktorého vyuZiti v naSich podmienkach mame zatial
menej poznatkov. Tyka sa to najma kvality Cistej sva-
loviny a tuku v mise.

Toto extrémne misité plemeno (double muscled),
Casto oznacované za , kulturistu* medzi masovymi ple-
menami, sa vyznacuje vysokou vytaZnostou jatoéného
tela (okolo 70 %) a Cistej svaloviny a dobrou konver-
ziou krmiva, ma tendenciu k bledSiemu misu a ma niz-
ky obsah celkového a vnitrosvalového tuku (Mi-
choux et al, 1983). Ender (1997) poukazuje na
extrémne velkid plochu m. longissimus dorsi, nizky ob-
sah intramuskularneho tuku, vicSiu plochu svalovych
snopcov a svalovych vldken a tieZ ich vy$§i podet.
Kvalitu misa belgického bielomodrého plemena v Cis-
tej forme, resp. jeho kriZencov $tudovali aj dalsi autori
(Uytterhaegen etal., 1993; Ender et al., 1996;
Gigli et al,, 1997; Destefanis et al., 1996;
Bolcskey etal., 1997).

Cielom prace bolo porovnat zikladné chemické zlo-
Zenie maisa, fyzikdlno-technologické vlastnosti misa
a kvalitu intramuskularneho tuku byckov holsteinského
plemena a ich kriZencov (F, generécie) s belgickym bie-
lomodrym plemenom.

MATERIAL A METODY

Do pokusu bolo zaradenych 12 vykrmovych bykov
holsteinského plemena (H) a 12 bykov kriZencov F,
generacie s belgickym bielomodrym plemenom (H x
BBB). Zvierata sa nakipili vo veku 14-21 dni a odcho-
vali i vykfmili v rovnakych podmienkach ustajnenia,
pri rovnakej spotrebe kimnej mlie¢nej zmesi a jadrovej
zmesi TKS pre odchov teliat a pri rovnakej $truktire
kfmnej davky a jej mnoZstva. Jato¢né byky sa zabijali
po dosiahnuti veku 500 dni na experimentdlnom bitin-
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ku VUZV Nitra za $tandardnych predjato&nych pod-
mienok. Zivd hmotnost bykov pred zabitim bola
501 kg u holsteinského plemena a 531 kg u kriZencov.

Kritko pred zabitim sme pruZinovou biopsiou (BIO-
TECH Nitra) odobrali zvieratim vzorky svaloviny
z musculus semitendinosus na stanovenie obsahu gly-
kogénu jodidovou metédou podla autorov Dreiling
et al. (1987). Hodnoty pH, (60 miniit po zabiti) a pHg
(48 hodin po zabiti) sme merali v musculus longissimus
thoracis et lumborum vpichovou kombinovanou skle-
nenou elektrédou pri pouZiti pH-metra OP-109 (fa
RADELKIS, Madarsko). V case 48 hodin po zabiti
sme v tom istom svale urobili tieto stanovenia: obsah
vody v mikrovinovom analyzitore ULTRA-X, obsah
tuku, popola a bielkovin podla STN 57 0185. Farbu
svalu sme zistili meranim percenta remisie pri 540 nm
na Spekole 11, opatrenom remisnym néastavcom R 45/0.
Obsah ,,volne* viazanej vody v mise sme stanovili na
principe lisovacej metédy Grau-Hamm modifikovanej
autormi HaSek a Palanskda (1976). Obsah hyd-
roxyprolinu ako kvantitativneho kritéria viazivoevych bi-
elkovin sme po kyslej hydrolyze vzoriek stanovili foto-
metricky (W yler, 1972). Nutri¢ni hodnotu bielkovin
sme vyjadrili indexom V/C, ktory vyjadruje hmotnost-
ny podiel obsahu vizivovych bielkovin (V) z celko-
vych bielkovin (C). Obsah cholesterolu bol stanoveny
fotometricky metddou, zaloZenou na farebnej reakcii
cholesterolu s acetanhydridom v prostredi kyseliny si-
rovej (Horndkova et al., 1974). Mastné kyseliny
z vnitrosvalového tuku vyextrahované petroléterom
boli prevedené na methylestery transmetylaciou podla
upravenej metodiky (Bannon et al,, 1992). Percen-
tudlny obsah individudlnych mastnych kyselin bol stano-
veny plynovou chromatografickou analyzou methyleste-
rov na pristroji PACKARD, model 419. Zastipenie
mastnych kyselin je uvedené v percentich z ich celko-
vej sumy. Zo zistenej skladby sme vypoditali dva in-
dexy: index nenasytenosti tuku (/;), ktory predstavuje
pomer obsahu nenasytenych a nasytenych mastnych
kyselin (£ MK, ; 3/Z MKj) a index nutri¢nej hodnoty
tuku (/,), ktory tvori pomer obsahu esenciédlnych a na-
sytenych mastnych kyselin (£ MK, 3/Z MK;) (Bou't
et al., 1990). Do suboru esencidlnych mastnych kyselin
sme zaradili kyseliny linolovi C g, a linolénovii Cg 1.
Na siedmy defi po zabiti sme stanovili hmotnostné stra-
ty varenim (Palanska, 1986) a strizni silu uvare-
nych vzoriek na konzistometri Warner—Bratzler.

Zo ziskanych udajov sme vypocitali zdkladné va-
ria¢no-3tatistické charakteristiky. Rozdiely medzi sku-
pinami sme testovali r-testom pri pouZiti programu
STATGRAPHICS.

VYSLEDKY A DISKUSIA

V zikladnom chemickom zloZeni misa (tab. I) mali
kriZenci preukazne nizsi obsah intramuskularneho tuku
(1,10 g.100 g_l) v porovnani s holsteinskym plemenom
a tieZz preukazne vysSi obsah celkovej vody v mise
(75,89 g.100 g"l). Dosledkom tychto rozdielov je aj
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1. Zakladné chemické zloZenie misa a obsah chol lu — Basic ch 1 position of meat and cholesterol content
Ukazovatele! = s H_x oo I-test
xt s xtsp
Obsah vody? £.100 g! 74,58 + 0,31 75,89 + 0,20 +
Obsah celkovych bielkovin? (C) 2100 g! 21,41 £0,10 21,79 £ 0,20
Obsah tuku* 2.100 g™! 2,94 + 0,31 1,10£0,13 ++
Obsah popola’ £.100 g™ 1,05 +.0,03 1,02 + 0,04
Energetickd hodnota® KJ.100 g™! 469,61 + 11,87 409,00 + 4,68 +++
Obsah viizivovych bielkovin’ (V) 2100 g! 0,37 £ 0,01 0,46 + 0,02
Podiel V/C? % 1,72 £ 0,08 2,11 £0,12
Obsah cholesterolu® mg.100 g*! 62,53 + 3,12 65,69 * 3,46
+ P < 0,05; +++ P < 0,001
H = holsteinské plemeno — Holstein breed, BBB = belgické bielomodré plemeno — Belgian White-Blue breed
lpm'am(:!crs, Zwater content, “total protein content, “fat content, *ash content, henergy value, "content of ligament proteins, VIC ratio,
“cholesterol content
1. Fyzikilno-technologické ukazovatele kvality miisa — Physical and technological parameters of meat quality
Ukazovatele! > L. H_x L t-iest
x5 xt s
Obsah svalového glykogénu pred zabitim? pmol.g™! 51,11 £4,75 59,88 +3,73
pH, 6,58 £ 0,08 6,55 £ 0,02
pHyx 5,69 £ 0,04 573 £0,04
Farba miisa® (% remisie) 9,96 + 0,49 11,45 0,78
Obsah ,volnej* vody* 2100 g™! 35,40 £ 0,97 37,84 £ 0,65 +
Straty varenim® 2.100 ¢! 45,70 £ 0,43 44,30 £ 0,61
StriZzné sila W-B® kg 3,34 £ 0,25 4,44 £ 0,19 ++

+ P <0,05; ++ P < 0,01

‘pammexcrs‘ muscular glycogen content before slaughter, 3meat color, *free water content, 5cooking loss, "shenring force W-B

preukazne niZsia energetickd hodnota misa u kriZzencov
(409,00 KJ.100 g~! oproti 469,61 KJ.100 g!). Obsah
tuku v mise je zo vSetkych nutriénych ukazovatelov
masa najvariabilnej$i v porovnani s pomerne stabilnym
obsahom bielkovin u jednotlivych genotypov (Su-
brt, Schmidt, 1994). Nizky obsah intramuskular-
neho tuku je pre belgické bielomodré plemeno charak-
teristicky (Uytterhaegen etal, 1993; Ender et
al., 1996) a prejavuje sa to aj u kriZzencov. V zhode
s naSimi vysledkami to zistili aj Bolcskey et al.
(1997) u rovnakych kriZzencov, ako boli v nafom po-
kuse.

V obsahu vizivovych bielkovin, ako aj v hodnote
indexu nutritivnej hodnoty (podiel V/C) neboli zistené
preukazné rozdiely medzi bykmi holsteinského pleme-
na a krizencami, i ked u kriZzencov je zrejmy trend
k vy$Siemu obsahu vizivovych bielkovin v mise (0,46
oproti 0,37 g.100 g—l). MoéZeme to dat Ciastoéne do
sdvisu aj s tym, Ze u kriZzencov sme v dosledku toho
namerali vo vzorkach misa po tepelnej iprave vyssie
hodnoty striznej sily (4,44 kg). Ender (1997) zistil
u bykov belgického bielomodrého plemena, v porov-
nani s plemenami Ciernostrakaté, nemecky angus a gal-
loway, va&Siu plochu svalovych snopcov a vyrazne
vy$8i pocet svalovych vldkien. Podla tohto autora to
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spdsobuje hrubSiu $truktdru, tzn. hrubsiu zrnitost masa,
¢o mohlo mat za nasledok, Ze belgické bielomodré ple-
meno malo aj vy§§ie hodnoty striznej sily mésa po te-
pelnej tprave. Rozhodujiicou mierou sa vSak na tom
pravdepodobne podielal niZ§i obsah intramuskulérneho
tuku u kriZzencov. Takyto trend potvrdili vo svojich ex-
perimentoch aj Grosse et al. (1991).

Obsah cholesterolu bol v oboch skupinach vyrovna-
ny (62,53 resp. 65,69 mg.100 g_l) a pohyboval sa
v rozpiti hodno6t, ktoré sa udavaji u hovédzieho dobyt-
ka. V naSich predchadzajicich pokusoch (Mojto et
al., 1995) sme tieZ medzi r6znymi genotypmi vykrmo-
vych bykov nezistili vyznamné rozdiely.

Priemerné hodnoty obsahu svalového glykogénu
pred zabitim a dal3ich fyzikédlno-technologickych uka-
zovatelov kvality misa sd uvedené v tab. II.

Obsah glykogénu v svale md vyznamny vplyv na
rychlost a rozsah glykolyzy a glykogenolyzy a v ko-
ne¢nej faze na technologickd kvalitu mdsa (Monin et
al., 1981). Silné vycerpanie glykogénu pred zabitim,
zapri¢inené réznymi stresorickymi faktormi, ma za na-
sledok tvorbu tmavého masa (DFD). V pripade normél-
nych predpordZkovych podmienok neklesa obsah gly-
kogénu pod kritickd hladinu 35,0-37,0 umol.g'l
a midso ma dobrd technologickd a konzumnu kvalitu.
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111. Zastipenie mastnych kyselin v intramuskulirnom tuku (%) — Proportions of fatty acids in intramuscular fat (%)

Mastné kyseliny' (%) — = — b -test
X brd X 55

C,. kaprinova - - 0,12 0,020

Cy. laurova 0,04 0,01 0,06 0,006 +

C,5.; dodekanovi 0,04 0,01 - -

Cia0 myristovﬁ 2,67 0,07 2,70 0,074

C, 4. myristoolejova 1,18 0,08 1,36 0,062 +

C,s. pentadekdnovd - - 0,33 0,040

C,4.0 palmitova 27,24 0,46 25,37 0,272

C4.; palmitoolejova 3,78 0,10 4,22 0,129 +

C|6:1=izo Palmitoolejova (izo) - - 1,41 0,025

C)7.0 heptadekanové 0,74 0,08 0,99 0,061 +

C, . Stearovi 17,91 1,14 18,04 0,472

C\g., olejova 41,49 L15 37,73 0,305 +++

C,g., linolovd 2,75 0,15 3,71 0,149 ++4

C\:3 linolénovi 0,79 0,03 0,29 0,027 4+

Cy), arachova - - 1,04 0,071

Cy, eikosadienova - - 0,22 0,299

Cyy. behenova 0,02 0,01 0,17 0,028 ++

C,;.) dokosaénovd 0,03 0,01 - -

I MK, 48,60 2,820 49,02 0,309

I, 1,060 0,06 1,050 0,01

I, 0,071 0,01 0,080 0,01

+ P < 0,05; ++ P < 0,01; +++ P < 0,001
Z MK, = obsah nasytenych ych kyselin - of d fatty acids, /, = index nenasytenosti tuku — fat nonsaturation index, /, = index

nutriénej hodnoty tuku — index of fat nutritive value

'fnt(y acids

Doteraz neboli zistené rozdiely medzi réznymi geno-
typmi (Sanz et al., 1996) a podobne ani v tomto po-
kuse sme nezistili rozdiely medzi holsteinskym pleme-
nom a kriZencami. Zistené priemerné hodnoty obsahu
svalového glykogénu pred zabitim (51,11, resp. 59,88
umol,g"') st v norme. Désledkom toho st aj normalne
pH-hodnoty misa (pH;, pHyg) u oboch sledovanych
skupin, pri¢om sme medzi nimi nezistili $tatisticky vy-
znamné rozdiely.

Vzhladom na extrémnu masitost belgického bielo-
modrého plemena je moZné, podobne ako u extrémne
misitych genotypov o$ipanych, ofakévat rychlu glyko-
genolyzu a glykolyzu v priebehu prvej hodiny po zabi-
ti. Vplyv svalovej hypertrofie nemal za nasledok prud-
ké zniZenie pH-hodnoty kritko po zabiti a tvorbu
vodnatého misa (PSE). V naSom pokuse sme syndrém
PSE masa nezistili ani u jedného jato¢ného byka. U kri-
Zencov s belgickym bielomodrym plemenom sme vSak
zistili vy$si obsah volne viazanej vody v mise (37,84
g.100 g'l). ¢o by mohlo poukazovat na trend exudativ-
nejSieho misa. Tento fakt bude potrebné dalej sledovat
a overovat. Co sa tyka farby misa, rozdiel medzi sku-
pinami nie je sice Statisticky preukazny, kriZence vSak
mali zretelny trend k bledSiemu misu. Ender et al.
(1996) zistili bledsie miso u Eistého belgického bielo-
modrého plemena v porovnani s bykmi Ciernostrakaté-
ho dobytka.
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Vysledky o zastipeni jednotlivych mastnych kyse-
lin v intramuskuldrnom tuku a hodnoty vypocitanych
indexov nenasytenosti a nutritivnej hodnoty tuku si
prezentované v tab. III. Medzi holsteinskym plemenom
a krizencami s belgickym bielomodrym plemenom
sme nezistili vyznamné rozdiely v zastipeni nasyte-
nych mastnych kyselin (48,60, resp. 49,02 %) a ani
u jednotlivych indexov kvality tuku. Preukazné roz-
diely sme zistili medzi niektorymi menej zastipenymi
mastnymi kyselinami (laurova, myristoolejova, palmi-
toolejova, heptadekdnova, behenova, linolové a linolé-
nova) a z rozhodujicich kyselin u kyseliny olejove;j
(41,49, resp. 37,73 %). Je zaujimavé, Ze niektoré mast-
né kyseliny (kaprinova, pentadekanova, arachova a ei-
kosadienova) sme nezistili v tuku bykov holsteinského
plemena. Vysledky o zastipeni mastnych kyselin
u jednotlivych genotypov su Casto protichodné a roz-
porné. Nosal et al. (1992) zistil u bykov roéznych
genotypov v tuku m. longissimus thoracis preukazné
rozdiely v obsahu nasytenych mastnych kyselin
(49,68-53,29 %) a tieZ v hodnote indexu nenasytenosti
tuku (0,98-1,03). Naopak, Mojto etal. (1995) nezis-
tili v obsahu nasytenych mastnych kyselin rozdiely me-
dzi slovenskym strakatym, slovenskym pinzgauskym
a Ciernostrakatym dobytkom.

Z vysledkov tohto experimentu vyplyva, Ze byky kri-
Zence holsteinského plemena s belgickym bielomodrym
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plemenom mali oproti bykom holsteinského plemena
vyznamne niZSi obsah intramuskuldrneho tuku, vy38i
obsah celkovej a volne viazanej vody a vySSiu striznd
silu vareného misa. Okrem toho mali trend k bledSej
farbe misa a vysSiemu obsahu vizivovych bielkovin.
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ICHTYOFAUNA HORNEHO TOKU TORYSY
ICHTHYOFAUNA OF THE UPPER PART OF THE TORYSA RIVER

V. Muzik

Slovak Angler Union, Central Committee, Banskd Bystrica, Slovak Republic

ABSTRACT: In eastern Slovakia there are big contrasts between the requirement for drinking water and use of its natural
resources. Our research into this area synchronised the valuation of the impacts of constructing the dam on the environment
according to the EIA act. The main topic of this work is a study of the quality and quantity of ichthyofauna of the Torysa
river in its upper part. Age and growth studies of the brown trout population were made. The Torysa river represents a class
IV stream, which is a tributary to the Hornad river. Its total length is 129 kilometers. The river has its characteristics of a
natural, meandering mountain stream (epiritral and meta-hyporitral). We selected seven typical localities where ichthyological
monitoring was performed in October, 1996. The fish samples were obtained by electrocatch using one electric aggregate and
subsequently processed using the standard ichthyological methodology. The size of the correction in the case of brown trout
was 12,61 mm. The absolute values of growth in length and weight of brown trout are listed in Tab. IV. In total we have
examined 26 trouts in four age categories. The parameters of the catches classified in the Oth age category were 92 mm and
12.17 g, in the Ist age category 126 mm and 39.93 g, in the IInd age category 189 mm and 113 g and in the IlIrd age category
238 mm and 204.67 g. The growth values for the past years of life are as follows: year 1: 67 mm and 4 g, year 2: 113 mm
and 25 g and year.3: 161 mm and 81 g. According to the relative growth parameters in Tab. V the growth was most intensive
in the case of trout within the first age category, where the ponderal index was highest — 1.8909. Specific growth rate
culminates in the Ist growth period of the third age category. Tab. VI lists von Bertalanffy growth constants, calculated for
brown trout. As you can see, the last two parameters are relatively low. The size and structure of the fish population in the
Torysa river are defined in Tab. I. The maximal amounts were found in localities No. 2 and 1: 2747 - 237 pieces.ha’l and
111.08 - 13.08 kg.ha". In other localities the ichthyofauna was represented exclusively by brown trout and bullhead. The
biggest part of the salmonoids was detected in locality No. 4: 88.44 pieces.ha‘l and 7.65 kg.ha’l. The average values for the
fish species living in the area are shown in Chart 1 for each of the seven localities. The abundance varies from 3 to
200 pieces.ha", the ichthyomass fluctuates from 0.2 to 11 kg.ha']. The important ecological parameters of the caught fish
are listed in Tab. II. Altogether nine fish species were found and classified into four families: Salmonidae 1, Cyprinidae 6,
Cobitidae 1 and Cottidae 1. The classification performed on the basis of the milieu in which the fish are living, and the
spawning substrate shows that the rheophil lithophils (7) are the dominant species. If we base the assessment on the degree
of threat to fish (IUCN) three species may be classified as rare or requiring special attention (Alburnoides bipunctatus, Barbus
meridionalis pethenyi, Phoxinus phoxinus). As far as zoogeographical distribution is concerned, the Palearctic endemits (6)
are dominant, 3 three the species are European endemits. The fish that was most frequent within the local ichthyofauna was
chub (60.4-79.1%). In upstream direction brown trout has a dominant position (28.6-89.6 pieces% and 59.9-89.6 kg%) —
Tab. III. From the aspect of the constancy of occurrence minnow comes under rare species. Nase, chub, gudgeon, spirlin,
bearded stone loach and white fish belong to scarcely occurring species. Brown trout and bullhead may be classified as mostly
or always occurring species (Tab. II).

Torysa river; ichthyofauna; abundance; ichthyomass; dominance; constancy of occurrence; age and growth studies; brown
trout

ABSTRAKT: V poslednom obdobi sii na vychodnom Slovensku zistované rozdiely medzi potrebou pitnej vody a vyuZivanim
jej prirodzenych zdrojov. NaSe vyskumy v oblasti hornej Torysy boli sti¢astou hodnotenia vplyvov stavby na Zivotné pro-
stredie v ramci procesnosti E. I. A. Torysa je tok IV. radu, vlievajiici sa do Hornadu, o diZke 129 km. Pre prieskumy vykonané
16.-21. oktobra 1996 sme vybrali sedem lokalit. Postup terénnych pric a spracovanie vzoriek sme robili podla beZnej
ichtyologickej metodiky. Celkove bolo zistenych devit druhov patriacich do 3tyroch &eladi: Salmonidae 1, Cyprinidae 6,
Cobitidae 1 a Cottidae 1. Podla vzfahu k prostrediu a neresovému substratu vyrazne prevladaji reofilné litofily (7). Najvy-
raznejie zastipenie v ichtyofaune dolnych tsekov m4 jalec hlavaty (60, 4-79,1 %). V smere proti pridu ziskava dominantné
postavenie pstruh potoény (28,6-89,6 ks% a 59,9-89,6 kg%), ktory s hlavatom pasoplutvym tvori v pramennej oblasti
monokultiru. Najvy$Sie hodnoty abundancie a ichtyomasy boli zistené v lokalite &. 2 (2 747 ks a 111,08 kg/ha) a €. 1 (237 ks
a 13,08 kg/ha). Najvi&si podiel salmonidov sme zistili v lokalite &. 4 — 88, 44 ks a 7,65 kg pstruha poto¢ného na 1 ha plochy.
Priemernd abundancia koliSe od 3 ks (mrenica, podustva) do 200 ks (jalec hlavaty) a biomasa od 0,2 kg (mrenica) do 11 kg
(jalec hlavaty) na 1 ha. Vek a rast boli vyhodnotené u 26 jedincov pstruha poto&ného v 3tyroch vekovych kategéridch.
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Ulovené ryby 0. vekovej kategorie mali v priemere 92 mm a 12,17 g, v I. vekovej kategorii 126 mm a 39,93 g, v II. vekovej
kateg6rii 189 mm a 113 g, v III. vekovej kategérii 238 mm a 204,67 g. Hodnoty rastu za uplynulé roky Zivota boli: 1. rok
67 mm a 4 g, 2. rok 113 mm a 25 g, 3. rok 161 mm a 81 g. Pre pstruha poto¢ného boli vypocitané relativne rastové
ukazovatele, ako aj rastové kon3tanty von Bertalanffyho, spolu s uréenim hranice rentability linedrneho rastu a lovnej dlky.

rieka Torysa; ichtyofauna; abundancia; ichtyomasa; dominancia; konstantnost vyskytu; vekové a rastové $tidid; pstruh poto&ny

UvVoD

V obdobi poslednych desiatich rokov sii v oblasti
vychodného Slovenska zistované disproporcie medzi
potrebou pitnej vody a vyuZivanim jej prirodzenych
zdrojov. Povodie hornej Torysy sa ukazuje ako jeden
z najoptimélnej$ich variantov zdsobovania obyvatel-
stva pitnou vodou. NaSe vyskumy v tejto oblasti boli
sti¢astou hodnotenia vplyvov stavby na Zivotné prostre-
die v ramci procesnosti E. I. A. S podobnymi hodnote-
niami sa stretivame i pred vystavbou inych, uZ existu-
jucich vodnych nadrZi. Povodia Bystrice a horného
Ipla v zdujmovej oblasti vodarenskych nadrZi Bystrica
a Malinec §tudovali Bastl et al. (1988, 1989), Bielu
a Ciernu Oravu Kirka (1967) a ichtyofaunu VN Sta-
rina Bastl a Sporka (1986).

Charakteristika izemia

Torysa je tok IV. radu, vlievajici sa do Hornadu.
Celkova dlZka &ini 129 km. Preva¥na Cast spodnej &asti
skimaného toku (Lipany—Krivany) preteka $ir§im ddo-
lim podhorskej zény s dobre vyvinutym ld€nym poras-
tom, kde si tok zachovava raz prirodzene meandrujiice-
ho podhorského potoka, ktory moZno charakterizovat
ako prechod medzi meta-hyporitralom (Hol¢ik,
Hensel, 1972). Horny tok Torysy (od Tichého poto-
ka) preteka horskou oblastou, s bohato rozvinutou ve-
jérovitou sustavou pritokov. Jedné sa o typické horské
bystriny — epiritral.

V tejto oblasti sme vybrali sedem typickych lokalit,
v ktorych bol 16.-21. oktébra 1996 uskuto¢neny ich-
tyologicky prieskum.

MATERIAL A METODA

Odbery vzoriek sme uskuto¢nili pomocou elektrolo-
vu jednym elektrickym agregdtom beZného typu s ben-
zinovym motorom (RR 800, 2A, 100-300 V). Agregat
obsluhovala lovna ¢ata zloZena z piatich osdb. Lovili
sme so zdberom priblizne 3,5metrového elektrického
pola. Na vyhodnotenie pocetnosti a biomasy pstruha
poto¢ného bola pouZitd metéda Leslie-Davis (cit.
Holc¢ik, Hensel, 1972), v jednotlivych detailoch
popisand v naSej predchadzajicej praci MuZik,
1995). Pocetnost ostatnych zistenych druhov sme od-
hadovali rovnakou metédou, ale z celkovych ilovkov
v troch za sebou nasledujicich odlovoch. V kazdom
seku bola zmerana diZka, $irka a plocha. Terénne
spracovanie vyloveného materidlu sa skladalo z uréenia
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druhu, individualneho zmerania dlzky tela (SL), celko-
vej dfzky (TL) a zistenia hmotnosti s presnostou na
1 mm, resp. 1 g. U niektorych druhov (pstruh poto¢ny,
Salmo trutta m. fario) sa odoberali aj Supiny pre ziste-
nie veku a rastu. Kon$tantnost a dominanciu sme hod-
notili podla klasifikacie autorov Losos et al. (1984).

Vek sme zistovali skalimetricky — $upinovou met6-
dou pomocou stereomikroskopu opatreného okularo-
vym mikrometrom. U pstruha poto¢ného bol merany
oralny polomer $upiny. Korekéné hodnoty sme vypoci-
tali z regresnych rovnic, vyjadrujuicich zavislost polo-
meru Supiny a dlZky tela v Zase ulovenia. Velkost od-
seku u pstruha je 12,61 mm. Na $tidi linedrneho rastu
sme pouZili metédu spdtného vypocétu podla autora
Lee (1920 —cit. Hol¢ik, Hensel, 1972). Hmot-
nostny rast pstruha sme spitne urovali z GM regres-
nych rovnic vypocitanych pomocou prislusnych prog-
ramov na PC :

log w=-5,473319 + 3,345537 . log Sl

Koeficient kondicie a relativne ukazovatele intenzi-
ty rastu sme stanovili podla beZnych vzorcov autorov
Hol&¢ik a Hensel (1972). Pri $pecifickej rychlosti
linedrneho rastu bola pouZita upravena formula podla
autorky Cugunova (1959).

Na vyhodnotenie linedrneho rastu pstruha potoéného
sme pouZili rastovy model von Bertalanffyho, so stano-
venim charakteristik Ly, K, t;, podla Ford-Walfordo-
vej transformacie (Pivniéka, 1981). Celkovi pro-
dukciu PT a dostupni produkciu PA, ako aj index
produkcie sme stanovili podla autora Pivnicka
(1981).

VYSLEDKY
Abundancia a ichtyomasa

Prehladné udaje o abundancii a ichtyomase ryb
v sledovanych sekoch st uvedené v tab. I a na obr. 1.
NajvysSie hodnoty boli zistené v lokalite €. 2 (2 747 ks
a 111,08 kg na 1 ha) a v lokalite &. 1 (237 ks a 13,08 kg
na 1 ha). V ostatnych lokalitich bola ichtyofauna tvo-
rend prevazne pstruhom potoényin (Salmo trutta m. fa-
rio) a hlava¢om pésoplutvym (Cottus poecilopus). Naj-
vacsi podiel salmonidov sme zistili v lokalite &. 4:
88,44 ks a 7,65 kg pstruha potocného na 1 ha plochy.
Priemerné abundancia a biomasa zo sledovaného ¢iast-
kového povodia Torysy je znidzornena na obr. 2. Abun-
dancia druhov kolie od 3 ks (mrenica Barbus meri-
dionalis petenyi, podustva Chondrostoma nasus) do

CZECH J. ANIM. SCI., 43, 1998: 489-496



1. Zistené hodnoty abundancie a biomasyy ryb v rieke Toryse — The values of fish abundance aand biomass in the Torysa river

“"E‘ =
C. 1 Torysa nad Lipanmi :”E g «-g % hg wg 2 :{,: ——-g 8
§2| .2 | &' |" & i gl AR 2
& a [ = = T o [ 7 T & 0 @
ABUND' - ks . 5,60 37,80 2.80 142,80( 11,20 5,60 30,80 - - 236,60
BIOMASAZ? - kg 0,78 0,56 0,27 9,96| 031 0,90 0,30 - - 13,08
ABUND - ks/ha 35,56 | 240,00 17,78 906,67 71,11 35,56 195 56 = -
BIOMASA - kg/ha 4,94 3,56 1,74 63,21 1,96 5,69 1,92 - - 83,02
C. 2 Torysa — Krivany
ABUND - ks 2,80 46,20 1,40 119,00 7,00 1,40 22,40 - 44,80 245,00
BIOMASA - kg 0,38 0,76 0,10 7.84| 0,19 0,14 0,22 - 0,28 9,91
ABUND - ks/ha 31,40 | 518,05 15,70 |1 334,38 78,49 15,70 | 251,18 0,10 | 502,35 (2 747,25
BIOMASA - kg/ha 4,27 8,48 1,11 8791 217 1,57 2,46 0 10 3,11
C. 4 Torysa - Tichy potok pod
ABUND - ks 13,00 - - - - - - 10,40 - 23,40
BIOMASA - kg 0,36 - - - - - - 0,11 - 0,47
ABUND - ks/ha 165,82 - - - - - - 132,65 - 298,47
BIOMASA - kg/ha 4,56 - - - - - - 1,39 - 595
C. 4 Torysa - Tichy potok nad
ABUND - ks 5,20 - - - - - - 13,00 - 18,20
BIOMASA - kg 0,45 - - - = - - 0,30 - 0,75
ABUND - ks/ha 88,44 - - - - - - 221,09 - 309,52
BIOMASA - kg/ha 7,65 = - = = - - 5,13 - 12,78
C. 5 Skapovi ~ tstie
ABUND - ks - - - - - - - 10.40 - 10,40
BIOMASA - kg - - - - - - - 021 - 0,21
ABUND - ks/ha - - - - - - - 464,29 - 464,29
BIOMASA - kg/ha - - - - - - - 9,52 - 9.52
C. 6 Torysa — N. Repase
ABUND - ks 7,20 - - - - - = 3,60 - 10,80
BIOMASA - kg 0,59 - - - - - - 0,07 - 0,66
ABUND - ks/ha 194,07 - - - - - - 97,04 = 291,11
BIOMASA - kg/ha 15,82 - - - - - - 1,84 - 17,66
C. 7 Torysa — Torysky
ABUND - ks 4.80 - - - - - - 1,20 - 6,00
BIOMASA - kg 0,14 - - - - - - 0,04 - 0,19
ABUND - ks/ha 248,45 - = - - - - 62,11 - 310,56
BIOMASA - kg/ha 7.39 - - - - - - © 2,24 - 9,63

'abundance, *biomass, *brown trout, “spirlin, sspolled barbel, “chub,

200 ks (jalec hlavaty Leuciscus cephalus) a biomasa od
0,2 kg (mrenica) do 11 kg (jalec hlavaty) na 1 ha.

Ekologické charakteristiky
V tab. II st uvedené niektoré ekologické parametre
ulovenych ryb. Celkove bolo zistenych 9 druhov patria-

cich do 4 ¢eladi: Salmonidae — 1, Cyprinidae — 6, Co-
bitidae — 1 a Cottidae — 1.
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X : 5
"gudgeon, *nase, “stone loach, "alpine bullhead, ''minnow, "*total

Podla vztahu k prostrediu a neresovému substratu
vyrazne prevladaji reofilné litofily (7). Ostatné skupi-
ny sa vyskytuji sporadicky a vicSinou tvoria prechod-
né typy k psammofilnym druhom. Podla stupiia ohro-
zenia (IUCN) patri jeden druh medzi vzacne — ploska
pasava (Alburnoides bipunctatus), dva druhy moZno
zadelit medzi vzicne, resp. vyZadujice pozornost —
mrenica a ¢erebla (Phoxinus phoxinus). Zoogeografic-
ky prevladaji endemity Palearktu (6), tri druhy sd en-
demitmi Eurépy.

491



lokalita

1. Celkovy tulovok v sle-
dovanych lokalitich (Torysa

v tseku Lipany-Torysky) — To-
tal catch at localities under ob-
servation (Torysa in the Li-
pany-Torysky section)

lokalita = locality; abundancia
= abundance; ichtyomasa = ich-
thyomass

{ S JE I T U 8 B R PR ==y

3 S B U B A

2. Priemer zo siedmich lokalit
(Torysa v dseku Lipany-To-

rysky) — Average values for
seven localities (Torysa in the
Lipany-Torysky section)

Ragd — hund

ichtyomasa = ichthyomass

IE]nbundnmh-lehlyanm ]

Dominancia a konstantnosf

NajvyraznejSie zastipenie v ichtyofaune dolnych
usekov ma jalec hlavaty (60,4-79,1 %). V smere proti
pridu ziskava dominantné postavenie pstruh poto&ny
(28,6-89,6 ks% a 59,9-89,6 kg%), ktory s hlavacom
pasoplutvym (Cottus poecilopus) tvori v pramennej ob-
lasti monokultiru. V tab. III je uvedend dominancia
zistenych druhov ryb v sledovanych lokalitach, so za-
delenim do prislu$nych stupfiov.

Z aspektu kon3tantnosti vyskytu (tab II) patri medzi
druhy vzicne Cerebla (14,29 %), medzi druhy zriedka-
vé podustva (Chondrostoma nasaus), jalec hlavaty
(Leuciscus cephalus), hriz oby&ajny (Gobio gobio),
ploska (Alburnoides bipunctatus), sliz (Noemacheilu
barbatulus) a mrenica (Barbus meridionalis petenyi).
Medzi druhy prevazne sa vyskytujice alebo takmer
‘'vidy pritomné moZno zaradit pstruha poto&ného a hla-
vaca pasoplutvého.
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Vek a rast

Absoliitne hodnoty dlZkového a hmotnostného rastu
pstruha poto¢ného si uvedené v tab. IV. Celkove sme
vyhodnotili 26 jedincov pstruhov v $tyroch vekovych
kategériach. Ulovené ryby 0. vekovej kategérie mali
v priemere 92 mm a 12,17 g, v L. vekovej kategérie
126 mm a 39,93 g, v II. vekovej kategorii 189 mm
a 113 g, v III. vekovej kategoérii 238 mm a 204,67 g.
Hodnoty rastu za uplynulé roky Zivota boli: 1. rok
67 mm a4 g, 2. rok 113 mm a 25 g, 3. rok 161 mm
a 81 g.

Podla relativnych rastovych ukazovatelov (tab. V)
rastli najrychlejSie pstruhy v svojom prvom rastovom
obdobi, kedy bol zaznamenany i najvy$$i koeficient
kondicie — 1,8909. Linearny rast pstruha podla charak-
teristiky rastu bol najvigsi v trefom rastovom obdobi
u II1. vekovej skupiny. Specificka rychlost rastu kulmi-
nuje v prvom rastovom obdobi III. vekovej skupiny.
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II. Kon3tantnost vyskytu, stupefi ohrozenia a dalSie ekologické parametre zistenych druhov ryb v rieke Toryse — Constancy of occurrence,

rate of endangerment and other | parameters of the fish species living in the Torysa river
— KONSTANTNOST? OHS;zngPgrﬁ 43| BIND [ OCHR | SAPR | ZOGEO | EKOLOGICKA
% trieda (Torysa| SR | vdha | druhu valencia® | rozsirenie valencia

Salmo trurta m. fario 85,71429 v - - 4 M, C 0-B P POM | RLT | FRH
Chondrostoma nasus 28,57143 11 - - 5 M, C B P POM | RLT | FRH
Leuciscus cephalus 28,57143 I - - | M B-A P POM | RLT | FLM
Gobio gobio 28,57143 11 - - 3 = B E POM | RPS | FLM
Alburnoides bipunctatus 28,57143 11 R R 3 - B-A E POM | RLT | FRH
Noemacheilus barbatulus 28,57143 i - - 1 - B-A P PNK | RPS | FLM
Barbus meridionalis petenyi 28,57143 I In R-In| 2 = B P POM | RLT | FRH
Cottus poecilopus 71,42857 | IV - - 3 - 0-B E POM | RLT | FRH
Phoxinus phoxinus 14,28571 I In R-In| 3 - 0-B P POM | RLT | FLM

TRIEDA KONSTANTNOSTI - CONSTANCY CLASS:
I = druh vzicny — rare species (0-20 %)
II = druh zriedkavo sa vyskytujiici — infrequent species (20-40 %)
Il = druh Casto sa vyskytujici — frequent species (40-60 %)
IV = druh prevaZne sa vyskytujiici — dominant species (60— 80%)
V = druh takmer vZdy pritomny — almost continually present
species (80-100 %)

SAPR = saprébna valencia - saprobe valency:

O = oligosaprébna — oligosaprobe
B = probna — prob
A = mezosaprébna — mesosaprobe

ZOGEO = zoogeografické roziirenie — zoogeographic distribution:
P = endemit Palearktu — Palearctic endemic
E = endemit Eurépy — Europe endemic

STUPEN OHROZENIA - RATE OF ENDANGERMENT:

E = druhy kriticky ohrozené — critically endangered species

V = druhy ohrozené (zranitelné) — endangered (vulnerable) species
R = druhy vzicne — rare species

In = druhy vyZadujice pozornosf — intensive species

Ifish species, Zc v, endang

‘ment 4ccologicnl valency

V tab. VI si uvedené rastové konstanty von Berta-
lanffyho pre pstruha poto¢ného, spolu s vypo&itanou
hranicou rentability linearneho rastu a lovnou dlzkou pre
sledované populécie. Ako vidno, posledné dva parametre
st pomerne nizke. Lovna dlzka pstruha je 126,4 mm
a hranica rentability linearneho rastu 214 mm poukazuje
nepriamo, Ze sa jednd o mladi populdciu (na vzostupe)
s nizkym podielom starSich jedincov.

DISKUSIA

Zistent pocetnost a biomasu ryb moZno porovnavat
s podobnymi tokmi na Slovensku, ktoré boli sledované
pred vystavbou vodnych diel. Bastl et al. (1989) na-
Siel na Ipli vy38ie hodnoty (4 191 ks a 155,1 kg na
1 ha). Muzik (1995) v Lubochnianke (816-1 768 ks
a 45,5-625 kg na 1 ha) a Stréafiai (1992) na Nitre
(634-5 840 ks a 62—625 kg na 1 ha) zistili taktieZ vy-
razne vy$Sie hodnoty ichtyofauny. Nafe vysledky sa
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EKOLOGICKA valencia - ECOLOGICAL valency:
POM = omnivor (vieZravec) — omnivores

PNK = nékro-sapro-detritofig (mftve ZivoCichy, ich zvysky)
necro-sapro-detritophage (dead organisms, their scraps)

RLT = litofil - lithophils

RFT = fytofil — phytophils

RPS = psamofil -~ psammophils

FRH = rheofil — rheophils

FLM = limnophils — limnofil

BIND = bioindikaény vyznam - bioindicative significance:
5 = vyborny - high

4 = velmi dobry - very good

3 = stredny — intermediate

2 = slaby — weak

I =zly - low

OCHR = ochrana druhu - species protection:

Z = druh chrineny zdkonom — species protected by law

M = druh chrineny min. lovnou dlZkou - species protected by
minimum legal size

C = druh chrineny ¢asom hdjenia — species protected by

closed season

v priemere zhoduji s ddajmi na Ciroche (Bastl,
Sporka, 1986), kde bolo zistené 800 ks a 55,3 kg na
1 ha. Velkost ichtyofauny na Toryse je vysSia ako na
Bystrici (Bastl etal., 1988) a v povodi Oravy a Vihu
(Kirka, 1967).

Najvy3Sia abundancia i biomasa bola zistena v loka-
lite ¢. 2 — Krivany, potom nasleduje lokalita ¢. 1 —
Lipany. V smere proti pridu sa hustota populécii ryb
zniZuje rddove 10krat, ichtyofauna je tu tvorena vyluc-
ne pstruhom poto&nym a sprievodnym druhom — hla-
vatom pasoplutvym.

Rast pstruha potoéného v Toryse podla absolutnych
udajov moZno porovnavat s vysledkami z mnohych
skimanych tokov s podobnymi geomorfologickymi
a hydrologickymi pomermi. Vyrazne rychlejsi rast zis-
tili Bastl et al. (1988) v povodi vodéarenskej nadrze
Nova Bystrica na potokoch Harvelka a Riecnica,
Bastl et al. (1989) na hornom toku Ipla v potokoch
Chocholnd a Smolné a tiez MuzZik (1995) v Luboch-
nianke. PomalSie rastli pstruhy na Vrici a Hincovom
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II. Dominancia jednotlivych druhov ryb v sledovanych lokalitich - Dominance of the particular fish species at localities under observation

Gokalitgl C. 1 Lipany C. 2 Krivany C.3 Tichy Potok pod | C. 4 Tichy Potok nad C. 5 Skapova C. 6 Niz. Repase C. 7 Torysky
abund biomas abund biomas abund biomas abund biomas abund biomas abund bi abund biomas
Druh ryby? % 25 % T %o i § % T|%|T|%|T|%|T|%|T|%|T|%|T|%|T|% % | T|% | T
Salmo trutta m. fario 237 | HI | 595 11 L4 | 1V 384 III [556| I |76,6| I [286] I |599| 1 - - 66,7| I |89,6 80 I |768( I
Chondrostoma nasus 237 (11| 685 1| 057 V| L41| 1V | - - - - - - = = = -
Leuciscus cephalus 60,4 176,1 I | 486 1 {791 I - - = = “ Z = - - =
Gobio gobio 473 O | 237 | 11| 28| 1l | 195| IV | - - - - = = = - o= =
Alburnoides bipunctatus 16 T 428)| I | 189 1 763 1 - - - - - - - - - -
Noemacheilus barbatulus 13 I 231 11 914 | II| 222( m | - - - - - - - - - -
Barbus meridionalis petenyl LIS | IV 2,1 11 0,57 A2 I | v - - - 11 - - - - Ly !
Cottus poecilopus = = = - 44| 1 |234| I |714| 1 (40,1 I |100| I |100| I [333( I |104 20 |- 1-|232]- 1
Phoxinus phoxinus - - 448 0,28 - - - - - - = 2 < -

abund = podetnostné d

b

q

d

biomas = hmotnostna dominancia — mass dominance

T = trieda dominancie — dominance class
1 = eudominant (> 10 %)
1 = dominant (5-10 %)

1
v
V.

recedent (1-2 %)
subrecedent (< 1 %)

wuou

'locality. *fish species

subdominant (2-5 %)




IV. Linedrny a hmotnostny rast pstruha poto&ného (Salmo trurta m. fario) v povodi hornej Torysy — Linear and weight growth of brown
trout (Salmo trutta m. fario) in the watershed of the Torysa upstream section

Priemerna kusovd | Spitne vypogitané dlzky tela — SI (mm)
Dlzka tela S1 . ¢ h
Vekovd | Podet Rok Podet V,ﬁs: unl osv eﬁ:}") hmotnost (g) v ¢ase | a hmotnosti — w (g) pre jednotlivé roky
skupina' anulov? vyliah iad pld ov? ulovenia® Zivota
rozpiitie” | priemer8 | rozpitie | priemer I. 2, 3.
SI
0 0+ 1996 6 77-113 92 4-20 12,17
w
S1 64
1 1+ 1995 15 95-175 126 18-83 39,93
w 4
Sl 67 120
IL. 2+ 1994 2 173-205 189 96-1320[ 113
w 4 30
Si 71 106 161
I 3+ 1993 3 209-253 238 142-250 | 204,67
w ] 20 81
S1 67 113 161
PRIEMER
w 4 25 81
'agc group, Znumber of lar rings, *hatchi g year, 4 p b 5I)ody length SI (mm) at fishing, “nvemge individual weight (g)

at fishing, ‘range, "avcrage. “retrocalculated body lengths — SI (mm) and weights — w (g) for the particular years of life

5

V. Relativne ukazovatele rastu pstruha poto&ného (Salmo trutta m. fario) v povodi hornej Torysy — Relative growth parameters of brown
trout (Salmo trutta m. fario) in the watershed of the Torysa upstream section

. 2 Relativny Jisk st
skupina' prirastok’
K 1 rok C C_w C_lh (o |
L. 1,8909 0.-1 2,37 15,00 23,07 1.21
0.-1 253 15,00 23,94 1,26
1L 1,6815
1-2 0,79 6,50 39,05 0,58
0.-1 2,74 19,00 25,05 1,32
1L 1,501 1-2 0,49 3,00 28,45 0,40
2-3 0,52 3,05 44,30 0,42
Ukazovatel intenzity linedrneho rastu populdcie® 36.76655276
Ukazovatel intenzity hmotnostného rastu populicie” 233.6410256

'agc group, Zcondition coefficient, * growth period, 1 year, *relative linear increment, “relative weight increment, ﬁgrow(h characteristic,
7speciﬁc growth rate, “pnrnmeler of linear growth intensity in the population, 9parameter of weight growth intensity in the population

VI. Charakteristiky linedrneho rastu podla von Bertalanffyho — Von Bertalanffy’s characteristics of linear growth

Hlavné ukazovatele' Sul’l;sl:"r;"'l_:‘ ‘r":(:"_r%”.”
Maximilna hypoteticki dlzka® [L_oo] 360,3
Koeficient rychlosti zmien prirastkov? (K] 0,1969
Priemerny poéiatoény vek* [t_o] 0,01197
Hranica rentability lineirneho rastu® [I(R)] 214

Vek pri hranici rentability® [t(R)] 4,59

Lovna dizka’ [I(HS)] 126,4

Vek pri dosiahnuti lovnej dlzky® [t(HS)] 2,21

"main parameters, maximum hypothetic length, 3coefficient of the rate of increment changes, 4:xvc:r:)ge initial age, Sproﬁmbilily limit for
linear growth, "age at profitability limit, Tharvestable size, “age at the time of harvestable size
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potoku (Kirka, 1962, 1964), ako aj v Divokej Orlici
a Rokyténke (Lohnisky, 1963).

Podla vi&Siny relativnych ukazovatelov rastli pstru-
hy v Turci rychlejSie MuZik, 1997) ako na Toryse.
Av3ak relativny hmotnostny prirastok 3,00-3,05
v III. vekovej skupine, koeficient kondicie 1,501-
1,8909, ako aj ukazovatele intenzity linearneho
(36,7666) a hmotnostného (233,641) rastu populacie
mali pstruhy z Torysy vysSie ako pstruhy z Turca.

Podla von Bertalanffyho parametrov rastu bola nami
zistena hranica rentability linedrneho rastu (214 mm)
a lovna dizka (126, 4 mm) niZSia ako v Turci. Pstruhy
z Torysy vSak rastli rychlejSie ako v Lubochnianke.
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