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VPLYV INDIVIDUALNEHO TESTU VLASTNE]J
UZITKOVOSTI KANCOV NA ZLEPSENIE
UKAZOVATELOV VYKRMNOSTI ICH POTOMSTVA

INFLUENCE OF BOARS’ PERFORMANCE TEST ON THEIR OFFSPRING
FATTENING PARAMETERS IMPROVEMENT

P. Gradik, J. Poltarsky, B. Buchova

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: In the present paper various methods of individual performance test were evaluated in boars of the White Meaty
breed (from 30 to 80 kg; from 30 to 100 kg). The highest number of boars (n = 115) was evaluated in 60-day performance
test which was conducted from the live weight of 30 kg. Daily weight gain of 1 300 g and feed conversion (feed intake per
1 kg weight gain) amounting to 2.10 kg were best results in this test. The daily weight gain and feed conversion were better
in the 60-day test (947 g and 2.70 kg) than in the test performed for the live weight interval 30 to 80 kg (893 g and 2.78 kg)
despite the fact that the test from 30 to 80 kg of live weight took almost the same time interval (57.7 days). The reason was
that the 60-day test followed a strict selection of boars included in the test on the basis of the results of their parents obtained
at a progeny testing station. The results of investigation confirmed that the offspring of the boars included in the individual
performance test after the parents with very good parameters at a progeny testing station had the statistically significantly
(P £ 0.01) better results (daily weight gain 941 g and feed conversion 2.61 kg) than the offspring, the parents of which were
not tested at a progeny testing station or they had worse results (839 g and 2.96 kg). The trials performed until now to evaluate
the effect of boars selected on the basis of individual performance test indicated that the offspring after these boars had on
average by 5% better parameters of performance in fattening under normal husbandry conditions and in test fattening than
the offspring after unselected boars. Besides it was found out that the breeding gilts after a sire with excellent parameters in
performance test (daily weight gain 933 g and feed conversion 2.42 kg) had the statistically significantly (P < 0.01) higher
daily weight gain from birth to the live weight 100 kg (538 g) and the lower backfat thickness (1.67 cm) in comparison with
the gilts after unselected boar lines (518 g and 1.82 cm). The capability of the performance of selected boars was reflected
in their offspring in feed conversion at 78% and in daily weight gain at 77%. A total of 32 breeding boars with feed conversion
parameter 2.7 kg and less were included in elite herds of the White Meaty breed as a result of selection on the basis of
individual performance tests performed until now.

individual performance test of boars; selection; daily weight gain; feed conversion of offspring after tested boars

ABSTRAKT: Hodnotili sme rézne spdsoby individuédlneho testu vlastnej iZitkovosti kancov (od 30 do 80 kg Zivej hmotnosti;
60diiovy test; od 30 do 100 kg) a vplyv podla vysledkov tychto testov vyselektovanych kancov na ich potomstvo. Najviac
kancov (n = 115) bolo otestovanych v 60diiovom teste s priemernym dennym prirastkom 947 g a konverziou krmiva (spotreba
krmiva na 1 kg prirastku) 2,70 kg. Najlepsi vysledok v teste bol v dennom prirastku (1 300 g) a v konverzii krmiva (2,10 kg).
Testované kance, ktorych rodifia v stanici vykrmnosti a jato¢nej hodnoty mali velmi dobrd konverziu krmiva, dosiahli
Statisticky preukazne lepSie vysledky denného prirastku a konverzie krmiva (941 g a 2,61 kg) ako testované kance (839 g
a 2,96 kg), ktorych rodi¢ia v stanici vykrmnosti testovani neboli, alebo boli v uvedenych ukazovatefoch hodnoteni ako
zhorSovatelia. Vyhodnotenia niekofkych experimentov ukézali, Ze potomstvo po kancoch s vefmi dobrymi vysledkami vy-
krmnosti v teste vlastnej iZitkovosti dosiahlo v prevddzkovych a testovacich podmienkach v priemere 0 5 % vy3§iu intenzitu
rastu a lepSiu konverziu krmiva ako potomstvo po neselektovanych kancoch. Z vysledkov vyplyva, Ze potencidlna schopnost
vlastnej 1Zitkovosti vyselektovanych kancov sa u ich potomstva v prevddzkovom vykrme prejavila na 78 % v konverzii
krmiva a na 77 % v dennom prirastku.

individuélny test vlastnej iZitkovosti kancov; selekcia; denny prirastok; konverzia krmiva potomstva testovanych kancov
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V procese $Fachtenia sa kladie v poslednom obdobi
doraz va&si doraz na tie iZitkové vlastnosti, ktoré roz-
hodujicou mierou ovplyviiuji ekonomiku vyroby.
Vzhladom na neustély ndrast cien kimnych zmesi bolo
u nds potrebné zamerat ¥lachtiteIsku pricu na zlepSenie
parametrov konverzie krmiva a intenzity rastu oSfpa-
nych.

Pri selekcii na zlep$enie ukazovatefov vykrmnosti sa
doneddvna vyuZivali hlavne zndme farmové testy vlast-
nej uZitkovosti (Hou¥ka, 1986). Dalgim spdsobom
bola selekcia na zdklade vysledkov testu vykrmnosti
a jato¢nej hodnoty potomstva plemennych o$fpanych.
Utinnost selekcie pri $fachteni na lepsiu konverziu kr-
miva sa pri tomto spdsobe testovania neprejavila hlav-
ne z toho dovodu, Ze ukazovatele cennych misovych
casti, denného prirastku a hribky slaniny mali pri vy-
podte selek&ného indexu vacsi koeficient ddleZitosti
ako konverzia krmiva (Grdcik et al., 1993).

Roziirenymi testovacimi metédami vyuZivanymi
k zdokonaleniu ukazovatelov vykrmnosti o$ipanych si
v sii¢asnom obdobi individudlne testy vlastnej dZitko-
vosti (Kemm et al,, 1988; Kanis, Koops, 1990;
Liu et al.,, 1991), alebo testy v skupinovom ustajneni
s individudlnym elektronicky evidovanym dennym
a celkovym prijmom kfmnej zmesi (Webb, 1989).

Individudlne testy vlastnej dZitkovosti sa najcastej-
§ie vyuZivajui pri odchove kancov v hmotnostnom tse-
ku od 30 do 100 kg (Cechovi et al., 1984; Sale-
har etal,, 1990; Schmidt et al, 1991; Gerjan
van Alst, Robinson, 1992).

Sellier a Rothshild (1990) uvéadzajd, Ze
roénd odozva pri selekcii na ukazovatele vykrmnosti
a jatocnej hodnoty je v priemere 0,5 %. Ellis et al.
(1979) dosiahli za jednu generdciu kancov zlep$enie
konverzie krmiva o 0,030 kg. ZlepSenie konverzie kr-
miva sa mdZe docielit aj pri intenzivnej selekcii na
zvy$enie podielu médsovych Casti a zniZenie hribky sla-
niny. Pri $lachteni syntetickej linie 98 to potvrdili
Buchta et al. (1984).

Gerjan van Alst a Robinson (1992)
uvadzaji, Ze uspech pri §fachteni vysokoiZitkovych
kancov a prasnic sa vZdy v plnom rozsahu neprejavi na
Zitkovosti ich potomstva a je znacne ovplyvneny in-
terakciou genotypu a prostredia. Aj v naSich podmien-
kach musfme pogitat s tym, Ze pri §fachteni o¥ipanych
s dobrou konverziou krmiva a intenzivnym rastom
mdZe odakdvany selekény efekt ovplyvnit vyznamne
predovsetkym kvalita kimnych zmesi.

MATERIAL A METODA

Hodnotili sme kancov plemena biele misové (BM)
roznymi spésobmi individudlnych testov vlastnej dZit-
kovosti (ITVU), ktoré boli zékladom pre selekciu na
zlepSenie ukazovatelov intenzity rastu a konverzie kr-
miva. Najskor sme vyuZivali individudlny test dZitko-
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vosti v hmotnosti od 30 do 80 kg, v ktorom bolo hod-
notenych 56 kancov, neskér sme od 30 kg Zivej hmot-
nosti realizovali tzv. 60diiovy test (n = 115) a v po-
slednom obdobi test vlastnej GZitkovosti kancov od 30
do 100 kg hmotnosti (n = 34).

Podstatou tychto testov bolo individudlne kfmenie
a zisfovanie denného prirastku a spotreby krmiva na
1 kg prirastku (konverzie krmiva). V testoch sme po-
uzivali inovovani kfmnu zmes pre odchov plemennych
o$ipanych OPO, ktord na zdklade viacerych uskuto¢ne-
nych rozborov obsahovala 17,32 % N-latok, 0,8 aZ
1,0 % lyzinu a 4,83 % vldkniny.

Z doévodu urychlenia selekéného pokroku sme do
testov vlastnej dZitkovosti (od realizdcie 60dniového
testu) zacali zaradovat predovietkym kancov, ktori ma-
li v stanici vykrmnosti a jato¢nej hodnoty preverenych
obidvoch rodi¢ov (najlep§ie v priamej kombindcii pri-
parenia) s dosiahnutymi parametrami spotreby v3et-
kych stravitelnych Zivin pod 2,1 kg.

Selek¢né kritérid pre vyber kancov na zdklade indi-
vidudlnych testov od 30 do 80 kg a 60diiového testu
boli pre konverziu krmiva 2,7 kg a menej a denny pri-
rastok 910 g a viac a v teste od 30 do 100 kg sme
stanovili vyberovy limit pre konverziu krmiva 2,8 kg
a menej a denny prirastok 870 g a viac.

Posudzovali sme, ako sa kance vyselektované na z4-
klade parametrov z ITVU prejavia u ich potomstva
v prevadzkovych aj testovacich podmienkach. Experi-
menty sa realizovali v beZznom prevddzkovom vykrme
od 30 do 115 kg takto:

— v Polnohospodédrskom druZstve (PD) Rybany 42 ks
(pokusna skupina) po kancovi linie Vertil s paramet-
rami (v ITVU) denny prirastok 911 g a konverzia
krmiva 2,67 kg a kontrolna skupina (42 ks) po ne-
selektovanom kancovi linie Ddtum

— v PD Ostrov 15 ks (pokusnd skupina) po kancovi
linie Epson (ITVU — 933 g, 2,59 kg) a 15 ks po
neselektovanych kancoch linii Textur a Moos.

V podmienkach individuélneho testu od 30 do 100 kg
hmotnosti sme hodnotili potomstvo (18 ks) po kancovi
linie Supreme s vysokymi parametrami denného prirastku
a konverzie krmiva v ITVU (1 250 g a 2,52 kg) a potom-
stvo (18 ks) po neselektovanom kancovi linie Areto.

V experimentoch v beZnom prevddzkovom vykrme
sa skrmovala zmes A a v podmienkach testovacej sta-
nice VUZV Nitra inovovand zmes OPO. Ogipané kon-
trolnych a pokusnych skupin boli hodnotené za rovna-
kych podmienok vyZivy a prostredia, v tom istom
¢asovom obdobi a pri zachovani rovnakého poctu brav-
cov a prasni¢iek. Podobnym sp8sobom sme hodnotili
na zdklade ITVU vyselektovangch, resp. neselektova-
nych kancov z hPadiska posudzovania parametrov
vlastnej Zitkovosti ich dcér (denny prirastok a hribka
slaniny merand ultrazvukom od narodenia do 100 kg).
Po kancovi linie Epson 1005, ktory v ITVU dosiahol
denny prirastok 933 g a konverziu krmiva 2,44 kg, sme
hodnotili 28 prasnidiek a v kontrolnej skupine 27 pras-
ni¢iek po troch neselektovanych linidch kancov.
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VYSLEDKY A DISKUSIA

Z vyhodnotenia individudlnych testov vlastnej GZit-
kovosti (tab. I) vidiet, Ze parametre denného prirastku,
resp. konverzia krmiva plemena biele masové (BM)
dosiahnuté v 60diiovom teste (947 g, resp. 2,70 kg) si
lepSie ako parametre zistené v individudlnom teste
vlastnej tZitkovosti (ITVU) od 30 do 80 kg hmotnosti
(893 g, resp. 2,78 kg), a to napriek tomu, Ze ¢asove ide
o takmer rovnaké obdobie testu (priemerny pocet dnf
v teste od 30 do 80 kg bol 57,7 dni). Je to pravdepo-
dobne spdsobené tym, Ze 60diiovy test sa zacal realizo-
vat neskor ako test od 30 do 80 kg hmotnosti a do
60diiového testu sa uZ umiestiiovali kance po rodi¢och
vyselektovanych na zdklade ITVU od 30 do 80 kg
hmotnosti a tieZ kance po rodi¢och, ktori dosiahli vel-
mi dobré vysledky vykrmnosti v staniciach vykrmnosti
a jato¢nej hodnoty (SVIH). Aj vysledky uvedené v tab. I

krmiva 2,61 kg) v porovnani s kancami P 2 (839 g
a 2,96 kg), ktorych rodi¢ia v SVJH testovani neboli,
alebo dosiahli nevyhovujice vysledky vykrmnosti.

V rdmci ITVU kancov od 30 do 80 kg hmotnosti,
resp. 60diiového testu (tab. I) boli maximélne denné
prirastky 1 087, g resp. 1 300 g a minimdlne 735, resp.
700 g. NajlepSie hodnoty konverzie krmiva boli
2,29 kg, resp. 2,10 kg a najhorSie 3,47 kg, resp.
3,74 kg. Kemm et al. (1988) v podobnom individu-
4lnom teste vykrmnosti od 35 do 85 kg hmotnosti zistili
u plemena landrase priemerny denny prirastok 850 g
a konverziu krmiva 2,85 kg, pricom maximdlny denny
prirastok bol 1 144 g a minimédlny 785 g. Najlepsia
konverzia krmiva bola 1,98 kg a najhorSia 3,46 kg.

Vysledky denného prirastku (920 g) a konverzie kr-
miva (2,88 kg) dosiahnuté v testovacom obdobi od 30
do 100 kg hmotnosti si porovnatelné s vysledkami au-
torov Salehar et al. (1990), ktorf v rovnakom teste

1. Vyhodnotenie niekolkgch spésobov individudlneho testu vlastnej dZitkovosti kancov plemena biele miisové — Evaluation of several methods

of individual performance test of boars of the White Meaty breed

Test od 30 do 80 kg? 60diiovy test (od 30 kg)® Test od 30 do 100 kg*
Statistické n=56 n=115 n=34

ukazovatele! . % p W s 3 T
denny prirastok® | konverzia krmiva® | denny prirastok® |konverzia krmiva®| denny prirastok® |konverzia krmiva

(8) (kg) (8 (kg) & (kg)

x 892,7 2,78 947,1 2,70 920,0 2,88

s 95,43 0,27 131,8 0,31 100,9 0,38

- 12,75 0,04 18,54 0,04 17,30 0,06

Min. 735 2,29 700 2,10 737 2,24

Max. 1 087 3,47 1300 3,74 1129 3,65

Istatistical parameters, %test from 30 to 80 kg, 360—day test (from 30 kg), %test from 30 to 100 kg, 5dnily weight gain, Sfeed conversion

II. Vykrmové ukazovatele kancov plemena biele misové v individudlnom teste vlastnej GZitkovosti (60dfiovy test) po selektova-
nych a neselektovanych rodi¢och — Fattening parameters of boars of the White Meaty breed in individual performance test (60-day

test) coming after selected and lected p
Ukazovatel ! — L — e a5 d I-test
x K X s
Denny prirastok? ® 940,9 88,50 839,0 54,82 101,9 4,736
Konverzia krmiva® (kg) 2,61 0,20 2,96 0,23 -0,35 5,393**
**P<0,01
P | - potomstvo po rodi¢och z priame;j k indcie prip ia otestovanych v stanici vykrmnosti a jato¢nej hodnoty s priemernym vysledkom

spotreby VSZ na 1 kg prirastku 1,93 kg

P 2 - potomstvo po rodioch, ktori neboli testovani, resp. jeden alebo obidvaja rodi¢ia (nie z priamej kombindcie pripdrenia) dosiahli na
SVIJH spotrebu VSZ na 1 kg prirastku 2,3 kg a viac

P 1 - offspring after parents from direct combination of mating which were tested at a progeny testing station as having the average result
of the consumption of total digestible nutrients per | kg weight gain amounting to 1.93 kg

P 2 — offspring after parents which were not tested and/or one or both parents (not coming from direst combination of mating) had the
consumption of total digestible nutrients per 1 kg weight gain at 2.3 kg and more as determined at a progeny testing station

'pammeter. 2dnily weight gain, 3feed conversion

dokumentuji, Ze kance P 1, ktorych rodi¢ia v priamej
kombin4cii pripdrenia dosiahli u potomstva v SVJH
velmi dobri konverziu krmiva (priemernd spotreba
vietkych stravitenych Zivin na 1 kg prirastku 1,93 kg),
mali v 60diiovom teste Statisticky preukazne (P < 0,01)
lepSie vysledky (denny prirastok 941 g a konverziu

ZIVOCISNA VYROBA, 40, 1995 (7): 289-294

u plemena landrase zistili denny prirastok 901 g a kon-
verziu krmiva 2,84 kg. Huang a Kan (1992) vy-
hodnotili individudlne testy kancov v centrdlnej od-
chovni plemennych kancov na Tchajwane za rok 1991,
kde sa test vlastnej dZitkovosti vykondva v hmotnosti
zvierat od 30 do 110 kg. Zistili tieto vysledky:
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Plemeno Pocet kancov v teste Denny prirastok Konverzia krmiva Priemgmd hribka Vek (dni) v ll'O kg
(30-110 kg) (g) (kg) slaniny (cm) (od narodenia)

Landrase 112 960 2,37 1,48 160

Yorkshire 96 940 2,47 1,73 167

Duroc 323 872 2,40 1,53 178

Z prehfadu vidiet, Ze priemernd konverzia krmiva
u plemena landrase (2,37 kg) aj pri vy38ej hmotnosti
ukon&enia testu takmer dosahuje minimédlnu hodnotu
konverzie krmiva (2,24 kg) uvedend v tab. I, ¢o je
ddkazom vefmi u¢innej selekcie na ukazovatel konver-
zie'krmiva vykondvanej na Tchajwane.

Pleménny kanec linie NIKO, ktory dosiahol v ITva
(30 :a% 100 kg) najlepSiu konverziu krmiva (2,24 kg),
mal-denny prirastok 1 093 g a pdsobi v §Tachtitelskom
chove VUZV Nitra.'V rdmei hodnotengych po&etnejiich
Ifnifi plemena BM v '60diiovom teste dosiahla najlepsie
vysledky'‘linia: Epson; ktorej 11 testovanych kancov
malo priemerny denny prirastok 946,7 g a konverziu
krmiva 2,55 kg. Velmi dobré parametre vykrmnosti do-
siahla aj linia Niko (§est‘ testovanych kancov malo prie-
merny denny prfrastok 924,8 g a konverziu krmiva
2,62 kg).

V tab. III si uvedené vysledky niekofkych experi-
mentov z porovnania potomstva po selektovanych a ne-
selektovanych kancoch v prevddzkovych aj testovacich
podmienkach. S vynimkou pokusu v PD Rybany, kde
medzi pokusnou a kontrolnou skupinou nebol takmer
Ziadny rozdiel, malo potomstvo po selektovanych kan-
coch lepSie parametre vykrmnosti. Vyrazny rozdiel bol

medzi potomstvom po kancovi linie Epson (ITVU —
933 g, 2,59 kg), ktoré dosiahlo vo vykrme od 30 do
115 kg hmotnosti denny prirastok 696 g a konverziu
krmiva 3,39 kg, a potomstvom po neselektovanych
kancoch linif Moos a Textur, ktoré malo prirastok
626 g a konverziu krmiva 3,80 kg. Rozdiel v dennom
prirastku medzi pokusnou a kontrolnou skupinou nebol
Statisticky preukazny a vyrazny rozdiel v konverzii kr-
miva nebol Statisticky hodnoteny vzhfadom na to, Ze
i8lo o skupinové zistovanie spotreby kfmnej zmesi.
Priemern4 tZitkovost kancov pokusnych skupin vo vy-
krme od 30 do 115 kg hmotnosti predstavovala v po-
rovnani s kontrolnymi kancami o 4,9 % vyS§i denny
prirastok a 0 6,1 % lepsiu konverziu krmiva. Z ekono-
mického hFadiska je dbleZité, Ze potomstvo selektova-
ného kanca linie Supreme (ITVfJ -1 250 g, 2,52 kg),
posobiaceho v plemendrskej stanici kancov (PSK)
Rybnicky, dosiahlo pri individudlnom testovani od 30
do 100 kg hmotnosti (tab. III) 0 4,5 % a 1,4 % lepSie
vysledky denného prirastku a konverzie krmiva (901 g,
2,89 kg) ako skupina po neselektovanom kancovi linie
Areto (861 g, 2,93 kg), tieZ pOsobiacom na PSK. Aj
minimélne zlepSenie konverzie krmiva prin48a vzhla-
dom na drahé kimne zmesi velké ekonomické efekty,

II1. Vysledky vykrmovych pokusov potomstva po kancoch plemena biele misové selektovanych na zdklade individudlneho testu vlastnej
iZitkovosti a po neselektovanych kancoch — The results of fattening trials on offspring after boars of the White Meaty breed selected on the

basis. of individual performance test and after unselected boars

Ukazovatel! Pokusné skupiny? Kontrolné skupiny?
1.-PD Rybany 3
Potomstvo vo vykrme od 30 do 115 kg Vertil 165 (ITVU - 911 g, 2,67 kg) Datum 30 — neselektovany’
(zmes A))*
n 42 42
Denny prirastokf (g) 724 725
Konverzia krmiva’ (kg) 3,32 3,34
2. PD Ostrov
Potomstvo vo vykrme od 30 do 115 kg Epson 1011 (ITVU - 933 g, 2,59 kg) Textur, Moos 1103 — neselektovani®
(zmes A,)‘
n 15 15
Denny. prirastokS (g) 696 626
Konverzia krmiva’ (kg) 3,39 3,80
3. VUZV, Nitra (PSK Rybnicky) !
Potomstvo v individudlnom teste Supreme 1012 (ITVU - 1 250 g, 2,52 kg) Areto 1012 - neselektovany®
vykrmnosti od 30 do 100 kg (zmes OPO)® 1 al
n 18 18
. Denny prfmslok‘ & 901 861
., Konyerzig krmwa7 (kg) . 2,89 293,

ITW mdmduﬂlny test vlastncj ﬁitkovosn (60diiovy test) mdnvxdual perform:mcc test (60 -day test)

’zax-.:.

L groups, >

1 groups, ot‘fspnng funened from 30 to 115 kg (mnsh A.). umeiected “dmly weiglit gain, 7feed

conversmn, oﬁspnng in mdlvldual fattcmng test from 30 to. 100 kg (OPO mash)
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1V. Vysledky vlastnej iZitkovosti prasni&iek plemena biele miisové v Polnohospoddrskom druZstve Krakovany po kancovi linie Epson 1005
vysTachteného na zéklade individudlneho testu vlastnej Zitkovosti (ITVU) a po neselektovangch kancoch v obdobf od janudra do augusta
1994 — The results of gilt performance in the White Pork breed on the Krakovany Cooperative Farm, the gilts coming after a sire of the
Epson 1005 line selected on the basis of individual performance test (ITVU) and after unselected boars in the period from January to August

1994

Ukazovatel (x)

Prasnigky linic EPSONA!

Otec: EPSON 1005

Vysledky 60diiového ITVU?; denn
prirastok® 933 g, konverzia krmiva

Prasnicky
po3 neselektovnnbych

Ifnidch kancov I-test

v hmotnosti 100 kg®

2,42 kg

n=28 n=27
Denny prirastok (g) (od narodenia do 100 kg)’ 537,7 518,2 2,693*
Priemernd hribka chrbtovej slaniny (cm) 1.67 1.82 4756"

*pP<o0,01

'gilts of EPSONA line, Zsire, *results of 60-day individual gcrformancc test, ‘daily weight gain, 3feed conversion, “gilts after 3 unselected
lines of boars, 7dnily weight gain (g) from birth to 100 kg, “average backfat thickness (cm) at 100kg live weight

hlavne ked sa to tyka velkého poctu potomstva po kan-
coch pdsobiacich v inseminaénych staniciach.

Demo et al. (1992) zistili, Ze hybridné potomstvo
po plemennikovi s vybornymi vysledkami v ITVU do-
siahlo preukazne niZ$iu spotrebu krmiva na 1 kg pri-
rastku v porovnan{ s potomstvom po kancovi, ktory
mal v ITVU horSie vysledky v parametroch v§krmnos-
ti. Cameron (1992) uvéddza, Ze pri jednostrannej se-
lekcii zameranej na zlepSenie konverzie krmiva sa
u potomstva dosahuji dost variabilné vysledky. Pod-
statne lepSie ako vlastny selektovany ukazovatel kon-
verzie krmiva sa u hodnoteného potomstva v podmien-
kach praxe zlepsili ukazovatele denného prirastku a hribky
chrbtovej slaniny. Dokumentuji to aj vysledky vlast-
nej Zitkovosti prasni¢iek plemena BM (tab. IV). Pras-
ni¢ky po kancovi §fachtenom na dobri konverziu krmiva,
ktory v 60diiovom ITVU dosiahol vefmi dobry denny
prirastok (933 g) a konverziu krmiva (2,42 kg), mali
Statisticky vysoko preukazne vyssi denny prirastok od
narodenia do- 100 kg (538 g), resp. niZSiu hribku sla-
niny (1,67 cm) ako prasni¢ky po neselektovanych li-
nidch kancov (518 g, resp. 1,82 cm).

Gerjan van Alst a Robinson (1992)
uvéidzaju, Ze ani u potomstva po kancoch a prasniciach,
ktoré v podmienkach testu vlastnej uZitkovosti dosiahli
vyborné parametre vykrmnosti, sa v podmienkach pra-
xe nemus{ prejavit ofakdvany selekny efekt. Pripisuji
to réznym vplyvom interakcii genotypu a prostredia.
Podra autorov Hetényi et al. (1991) rozdiely vply-
vom interakcie genotypu a prostredia medzi Zitkovos-
fou v teste a v prevddzkovych podmienkach boli v den-
nom prirastku 21 aZ 37 % a v konverzii krmiva od 6 do
18 % podra jednotlivych plemien a experimentov. Ak
zoberieme ako priklad kanca linie Epson (tab. III), tes-
tovaného v ITVU s parametrami denného prirastku
933 g a konverzie krmiva 2,59 kg, tak jeho potomstvo
v beznom vykrme od 30 do 115 kg hmotnosti dosiahlo
denny prirastok 696 g, o je o 25,4 % menej a konver-
ziu krmiva 3,39 kg, ¢o je rozdiel 23,6 %. Medzi iZit-
kovostou v ITVU kanca linie Vertil a GZitkovostou je-
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ho potomstva bol rozdiel 20,5 % v dennom prirastku
a 20 % v konverzii krmiva.

Z uvedenych ddajov vyplyva, Ze potencidlna schop-
nost vlastnej dZitkovosti kancov sa u ich potomstva
v prevddzkovom vykrme prejavila v konverzii krmiva
na 78 % a v dennom prirastku na 77 %.

Doterajsie experimenty hodnotiace vplyv kancov
vyselektovanych na zdklade individudlneho testu vlast-
nej uZitkovosti ukdzali, Ze ich potomstvo dosiahlo
v prevddzkovom a testovacom vykrme v priemere tak-
mer 0 5 % lepSie parametre vykrmnosti ako potomstvo
po neselektovanych kancoch. Vyuzfvanie ITVU kan-
cov sa prejavilo na zvySenom pocte plemennikov zara-
denych do 3fachtitefskych chovov s velmi dobrou in-
tenzitou rastu a konverziou krmiva. Za pitro&né
obdobie rieSenia bolo do $lachtitefskych chovov zara-
denych 32 plemennych kancov plemena BM, ktori
v ITVU dosiahli konverziu krmiva 2,7 kg a mene;j.
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VLIV INTRAUTERINNI INFUZE INSEMINACNI DAVKY
S MRTVYMI SPERMIEMI NA POCET SELAT VE VRHU
PO FERTILNI INSEMINACI U PRASNICEK

THE EFFECT OF INTRAUTERINE INFUSION OF INSEMINATION
DOSE WITH DEAD SPERMATOZOA ON LITTER SIZE
AFTER FERTILE INSEMINATION OF GILTS

J. Cefovsky

Research Institute of Animal Production, Praha-Uhrinéves, Kostelec nad Orlici workplace,
Czech Republic

ABSTRACT: A single infusion of the mixture of boar semen antigens and diluent was used in gilts of the Large White
breed for uterus sensibilization, described in literature, to increase the number of piglets born in the first litter; an infertile
insemination dose was applied in estrus preceding the estrus with fertile insemination. Infertile and fertile insemination doses
for experimental and control groups of sows were prepared at the same time, by dilution of semen from the same boars of
the Landrace breed, each of the volume 100 ml of diluted semen using a KIEV diluent contained 3-4 x 10° spermatozoa.
Spermatozoa in infertile rates were killed by deep freezing to a temperature of —20 °C. Fertile and infertile insemination doses
were used within 48 hours after semen collection and dilution. A trial was conducted within one year in a reproduction herd
under the same conditions of feeding and treatment. There was not any significant difference in litter size (number of all
piglets born: 9.38 vs 9.75; live-born piglets: 8.84 vs 8.82 — P > 0.05) nor in conception rate after Ist insemination (76.8% vs
81.8% — P > 0.05) between the group of experimental (n = 164) and control (n = 231) gilts, which were significantly older
at Ist insemination and at farrowing (250.7 vs 258.9 days of age — P < 0.01, and 371.6 vs 378.2 days — P < 0.05). After
elimination of the significant difference between the groups in age at Ist insemination and farrowing (experimental group
n = 148, control group n = 157), no difference was found in fertility either (9.54 vs 9.83 all piglets, 8.82 vs 8.88 live-born
piglets per litter — P > 0.05). There was a significant difference in conception rate after Ist insemination, with worse values
for the experimental group (79.3% vs 87.4% — P < 0.05). Gilt culling due to reproductive disorders was an explicitly dominant
reason in both groups of gilts, but the difference between the experimental and control group was insignificant (P > 0.05).
This indicates that gilt culling from the breeding program was not influenced by experimental treatment. The infusion of
infertile insemination dose to gilts in estrus before the estrus with fertile insemination did not influence the number of piglets
born in the first litter.

gilts; uterus sensibilization; insemination; litter size

ABSTRAKT: K senzibilizaci délohy, popsané v literatufe, s cilem zvy3eni poétu narozenych selat v prvnfm vrhu, bylo
pouZito u prasni¢ek plemene bilé uslechtilé jednordzové infuze kombinace antigeni kanciho spermatu a fedidla ve formé
infertiln{ inseminaéni ddvky aplikované v fiji pfed fiji s fertilni inseminaci. Infertilni a fertilni inseminaéni dévky byly
pripravovény soucasné fedénim semene od stejnych kanci plemene landrase. KaZzdd ddvka o objemu 100 ml spermatu
fedéného fedidlem KIEV obsahovala 3-4 x 10° spermii. Umrtveni spermii v infertilnich ddavkach probéhlo zmrazenim na
teplotu —20 °C. Mezi souborem pokusnych (n = 164) a kontrolnich prasni¢ek (n = 231), které byly pritkazn& star3{ pfi
I. inseminaci a pfi oprasenf (250,7 vers. 258,9 dnli — P < 0,01 a 371,6 vers. 378,2 dnli — P < 0,05), nebyl zjiitén prikazny
rozdil v poCtu narozenych selat na vrh (vech 9,38 vers. 9,75; Zivé 8,84 vers. 8,82 — P > 0,05), ani v zabfezdvén{ po
I. inseminaci (76,8 % vers. 81,8 % — P > 0,05). Po eliminaci priikazného rozdilu mezi skupinami ve v&ku pfi I. inseminaci
a pfi opraseni (pokusnd skupina n = 148, kontrolnf skupina n = 157) nebyl rovnéZ zji§tén prikazny- rozdil v plodnosti
(9,54 vers. 9,83 viech a 8,82 vers. 8,88 Zivé narozenych selat na vrh — P > 0,05). Byl zaznamenén pritkazny rozdil v zabfe-
zévénf po I. inseminaci v neprospéch pokusné skupiny (79,3 % vers. 87,4 % — P < 0,05). Infuze infertilni inseminacni ddvky
prasnickdm v ffji pred Ifjf s fertilnf inseminac{ neméla vliv na polet selat narozenych v prvnim vrhu.

prasnicky; senzibilizace d€lohy; inseminace; velikost vrhu
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V literatufe nachdzime snahu o prokdzani pozitivni-
ho vlivu imunitni senzibilizace uteru na plodnost pras-
nic zdmérnou infuzi samé&ich antigent, a to bud inse-
mina&ni ddvkou obohacenou saméimi leukocyty, nebo
infertiln{ ddvkou spermatu v f{ji pfed fertilni insemina-
ci v dal3f fiji. Existuji ditkazy o tom, Ze experimentdlni
depozice antigenu do sami¢iho pohlavniho traktu miiZze
vyvolat lokéln{ i systémovou imunitni odezvu. Pfitom-
nost semene v reprodukénim traktu samic je Casové
omezend, ale zpravidla nékolikrdt opakovand. Neni
proto piekvapenim nalézt protildtky proti riiznym anti-
genlim semene v sami¢fm pohlavnim traktu bez expe-
rimentéln{ indukce (Ho garth, 1978). Hypotéza pfiz-
nivého vlivu antigenli spermatu, resp. uZite¢né imunitn{
odpovédi sami¢fho pohlavniho traktu na tyto antigeny,
je viak z hlediska prokdzanych imunosupresivnich 14-
tek v ejakuldtech a tekutindch sami¢fho pohlavniho
traktu ponékud problematicka.

Navzdory sloZitosti problematiky imunologie repro-
dukce byly zvefejnény vysledky, které naznacily, Ze
zvySend senzibilita (reaktivita) uteru matky na otcovské
antigeny je pro pfeZiti a vyvoj zdrodki a vyvoj plodi
prosp&$nd. Almlid (1981) zjistil zvySeny pocet vy-
vijejicich se embryi u inseminovanych prasni¢ek v péti
tydnech bfezosti po antigenni stimulaci uteru nespeci-
fickymi celuldrnimi antigeny kancti a bykd formou apli-
kace inseminaénf dévky obohacené leukocyty (2 x 10%).
Lende et al. (1986) opakovali pokusy s insemina¢ni-
mi ddvkami obohacenymi bovinnimi leukocyty u pras-
nic po prvnim vrhu bez jakéhokoliv efektu. TotéZ kon-
statuji Vinter a Cefovsky (1986) p¥i doplnéni
inseminaéni ddvky prase¢imi leukocyty a stejni autofi
(Vinter, Cefovsky, 1985) v pokusu s dopliiko-
vou aplikacf semenné kanc¢i plazmy pfi inseminaci
prasnic, pfi které nedosdhli zvySeného zabiezdvani
prasnic, ani vy$§tho poctu selat ve vrhu.

Na vysledky, které publikoval Almlid (1981),
navazali ameri¢ti autofi Murray et al. (1983). Pro-
stfednictvim infuze mrtvého spermatu kanci v fiji a in-
seminacf fertilnf insemina¢nf ddvkou v dal3f fiji dosdhli
u prasniek pozitivni odezvy ve zvySené plodnosti
v prvnim vrhu po tomto zdsahu. Marsh (1982) ko-
mentuje vysledky téchto autorti a pfisuzuje jim praktic-
ky vyznam. Signifikantniho zvySeni poctu Zivé naroze-
nych selat v prvnfim vrhu u takto oSetfenych prasni¢ek
proti kontrole dosdhli Murray a Grifo (1986) ve
zdokonalenych pokusech, ve kterych pouZili ke zvy¥eni
imunitnf reaktivity uteru infuze 100 ml mrtvého sper-
matu kancil a k fertilni inseminaci u jedné pokusné sku-
piny stejného donora a u druhé pokusné skupiny jiného
donora fertilni insemina¢ni ddvky v nésledné ffji.

Cheng et al. (1985), ktefi byli inspirovéni praci
autori Murray et al. (1983), provedli pokus se dvé-
ma pokusnymi skupinami prasni¢ek po deviti kusech
a se stejné podetnou kontrolni skupinou. U prvé skupi-
ny pouZili mrtvé kan¢i semeno, u druhé skupiny fyzio-
logicky roztok NaCl ve stejném objemu infuznf davky.
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Pozoruhodnym vysledkem pokusu byl vysoky polet
narozenych selat ve vrzich skupiny prasnic oSetfenych
jen fyziologickym roztokem. ZvySenou plodnost oSet-
fenych prasnicek pied fertilni inseminaci v nésledné fi-
ji pfipisuji autofi lokdlnimu vagino-uterinnimu stimulu
infundované tekutiny, ktery vytvaf{ vyhodnéjsi pod-
minky pro implantaci zdrodkd, neZ je tomu u neoSetfe-
nych prasnicek. BliZ§i vysvétleni k tomuto zavéru au-
tofi neuvadéji. Podle imunogenetické studie autora
Matousek (1993) a na zdkladé citovanych udaji lze
konstatovat, Ze biologické mechanismy, které umoZiiuji
rist a preZivan{ antigenné ciziho embrya v téle matky,
nejsou dosud plné objasnény.

Cilem této price bylo ovéfit vliv infuze infertilnf
inseminacéni ddvky fedéného kanc¢iho semene do délohy
prasnicek na jejich plodnost v prvnim vrhu po ndsledné
fertilnf inseminaci.

MATERIAL A METODA

Pokus se senzibilizaci uteru u chovnych prasnicek
plemene bflé uslechtilé formou infuze infertiln{ insemi-
naéni ddvky fedéného kanciho spermatu byl uskutec-
nén v prib&hu jednoho roku v rozmnoZovacim chovu
s kontrolou uZitkovosti II. stupné. Prasnicky pokusné
a kontrolni skupiny byly chovény ve stejnych podmin-
kdch ustdjeni, se stejnou vyZivou a zplsobem oSetfovan{
a vyhleddvani v fiji a se stejnym zplisobem proveden{
inseminace.

Jednordzovd infuze infertilni inseminaéni ddvky
u pokusnych prasni¢ek byla ¢asové situovéna tak, aby
probéhla v fiji tfi tydny pfed predpoklddanou fertilni
inseminaci. Infertilni ddvky k pokusnym d&elim byly
pfipravoviny fedénim spermatu odpovidajiciho kvali-
tou ON 46 7115, stejné jako fertilni inseminacni ddvky,
tj. soucasné s nimi, od stejnych kanct plemene landra-
se, na podnikové inseminadni stanici. Dévky urené
k pokusu byly zmrazeny na teplotu —20 °C za ucelem
umrtveni spermii. Ve vSech ddvkédch byl dodrZovén
stejny pocet spermii v rozmezi 3 aZ 4 x 10° ve 100 ml
spermatu fedéného fedidlem KIEV podle autora P1i§-
ko (1968). Pokusné a fertilni insemina¢ni ddvky byly
pouZity do 48 hodin po nafedéni. Pfi volbé& obsahu dav-
ky pro imunitni senzibilizaci a pro zvySeni reaktivity
délohy u pokusnych prasni¢ek jsme vychdzeli z literdr-
nich ddaji a zvolili jsme kombinaci antigenii semene
a lokédlniho stimulu tekutinou, ¢emuZ odpovidaly kom-
ponenty infuzni ddvky (sperma + fedidlo).

U pokusnych (oSetfenych) 164 prasni¢ek a u 231
inseminovanych prasni¢ek kontrolni skupiny jsme sle-
dovali primérny denni pfirlstek Zivé hmotnosti pro hod-
noceni vlastni uZitkovosti v gramech, vék prasnicek pfi
I. inseminaci a pfi opraseni ve dnech, zabfezdvani (di-
kazem porodu) a plodnost po prvni inseminaci, divody
vyfazeni z chovu a u pokusnych prasni¢ek délku inter-
valu mezi infuzi infertilni insemina¢ni davky fedéného
spermatu a inseminaci fertilni insemina&ni ddvkou.

Pro hodnoceni plodnosti byla navic provedena ho-
mogenizace vstupniho materidlu (prasni¢ek) za icelem
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piipadné korekce vysledki pivodniho souboru omeze-
nim variaéniho rozpéti véku pfi prvni inseminaci v roz-
sahu 231 aZ 270 dnl proti ptivodnimu rozp&ti 204 aZ
345 dni. Timto zdsahem se témé&F vyrovnal poet hod-
nocenych zvifat v pokusné a kontrolni skupiné (n)
a byla eliminovéna pritkaznost rozdili ve véku pfi prv-
ni inseminaci a opraseni, kterd se vyskytla pfi zpraco-
vén{ vysledkd celého souboru.

Vysledky pokusu byly vyhodnoceny t-testem a xz-
-testem.

VYSLEDKY

Rozdil v poctu narozenych selat mezi pokusnou
a kontrolni skupinou u celého souboru sledovanych
prasniéek (primipara) nedosdhl drovné priikaznosti
(P > 0,05; tab. I). U pokusné skupiny byl proti predpo-
klddanému zvy3eni podet viech narozenych selat na vrh
0 0,37 selete nizsi (9,38 vers. 9,75) a u poctu Zivé na-
rozenych selat bylo dosaZeno prakticky stejné drovné
jako u kontrolni skupiny (8,84 vers. 8,82). I kdyZ byly
ve sledovéni pouZity prasnicky prakticky se stejnym
dennim piiristkem Zivé hmotnosti (549,6 g vers. 542,6 g;
P > 0,05), byla homogenita materidlu narusena variabi-
litou veéku pfi I. inseminaci (250,7 dni vers. 258,9 dnf;
P <0,01), zejména viak vé€kem pii opraseni (371,6 dni
vers. 378,2 dnf; P < 0,05) ve prosp&ch kontrolni skupi-
ny (tab. I). Tab. II prezentuje vysledky zabfezavéni po
L. inseminaci u souboru viech sledovanych prasnicek
(164 pokusnych a 231 kontrolnich). Rozdily v zabfeza-
véni ani v zastoupeni ,,normdlniho* intervalu pohlavniho
cyklu nejsou priikazné (76,8 % vers. 81,8 %; 76,3 %
vers. 59,5 %; P > 0,05). MiZeme konstatovat, Ze

u téchto sledovanych znaki nedo$lo na¥fm zdsahem
u pokusné skupiny k pozitivnimu vyvoji proti kontrole.
Zajimavd je vyrazn€j3i tendence vySSiho zastoupeni
pravidelného intervalu pohlavniho cyklu u pieb&hlych
prasnicek v pokusné skupiné (76,3 % vers. 59,5 %; P >
0,05).

I kdyZ signifikantni rozdily mezi pokusnym a kon-
trolnim souborem v primérném v&ku pfi prvni insemi-
naci a pfi opraseni nedosédhly ani 10 dnd, bylo pfesto
z diivodu eliminace moZného metodického zvyhodnén{
kontrolni skupiny pfistoupeno k tpravé souboru, a tim
i k redukci obou skupin podle vymezeného véku pfi
I. inseminaci. Timto zdsahem do$lo k odstranéni cito-
vanych signifikantnich rozdili a k metodicky vyznam-
né homogenizaci sledovaného materidlu, véetné vyrov-
ndni pocétu piipadl, a to i u smérodatné odchylky
u viech vstupnich ukazatell ve prosp&ch relativni ob-
jektivity vysledk pokusu (tab. III). Ani po této tpravé
nebyl prokdzan pozitivni vliv infuze mrtvého fedéného
spermatu v fiji pfed fertilni inseminaci na plodnost
(9,54 vers. 9,83 vsech selat; 8,82 vers. 8,88 Zivé naro-
zenych selat na vrh; P > 0,05 — tab. III). Piekvapuje
zde signifikantné niZsi zabfezavani po I. inseminaci
u pokusné skupiny (79,3 % vers. 87,4 %; P < 0,05).

Variabilitu v zastoupeni délky intervalu u pokusné
skupiny od infuze ddvky fedéného mrtvého spermatu
do fertilni inseminace prezentuje tab. IV. JestliZe uzné-
me rozptyl intervalu opakované fije (pohlavniho cyklu)
v délce 17 aZ 24 dnf za normdlnf fyziologicky stav, pak
inseminace pokusnych prasniek byla prakticky ve
viech pfipadech (92,7 %) provedena v fiji s pravidel-
nym pohlavnim cyklem.

Z diivodu pritkazného rozdilu v poctu prasnicek vyraze-
nych z plemenitby v neprospéch pokusné skupiny byla

I. Uzitkovost prasnicek celého sledovaného souboru — Gilt performance in the whole set investigated

Denni pfiristek

VeEk prasnicek (dny)’ Pocet narozenych selat na vrh® v testu vlastni

Skupina' uzitkovosti'! (g)
pfi I. inseminaci® pii opraseni’ viech’ zive'? 5 .
n x s n x s x 5 x s '

Pokusn4? 164 2507 | 15,7 130 371,6% | 204 9,38 293 8,84 2,21 549,6 40,3

Kontrolni? 231 2589 229 202 378,2 26,6 9,75 2,59 8,82 2,13 542,6 39,9
Prilkaznost rozdili® - P < 0,01 - - P < 0,05 - P > 0,05 - P> 0,05 - P> 0,05 -

'group, 2experimen!n]. 3control, 4signiﬁcnnce of differences, 5gill age (days), Sat Ist insemination, "at farrowing, *number of piglets born
per litter, %all piglets, ive-born piglets, lIdaily weight gain in performance test

11. Zabfezdvani po I. inseminaci a interval mezi prvni a ndsledujici inseminaci u pfeb&hlych prasniek — Conception rate after Ist insemination
and interval between the first and next insemination in gilts returned to estrus

Saaglind . inseminace® Preb&hlé prasnicky® Z toho v intervalu 17 a% 24 dnd’ ?:i:‘::nggl;!
n n % n % %
Pokusn4? 164 38 23,2 29 76,3 76,8
Kontrolni* 231 42 18,2 25 59,5 81,8
Pritkaznost rozdili* & - x3=25  P>005 x2=148 P>0,05
For 1-4 see Tab. I; Stst inseminnﬁon, 6gills returned to estrus, 7of those: within the interval of 17 to 24 days, x, g after Ist i
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II1. UZitkovost prasnidek pokusné a kontrolni skupiny po I. inseminaci provedené ve v&ku 231 aZ 270 dnii — Performance of gilts in the
experimental and control group after Ist insemination done at the age of 231 to 270 days

Dennf pfiriistek
V&k prasnicek (dny)’ Potet narozenych selat na vrh® v testu vlastni
Skupina! uitkovosti'! (g)
pfi 1. inseminaci® pfi opraseni’ viech’ zive!0 3 -
n X s n X 5 X 5 X s
Pokusn#? 148 2492 89 | 118 369.8 15,6 9,54 2,37 8,82 2,19 | 549,9 | 40,0
Kontrolnt® 157 250,7 10,6 139 370,6 16,8 9,83 2,55 8,88 2,15 546,7 40,6
Pritkaznost rozdfli* =136 P > 0,05 t=0,42 P>005 (r=092 P>0,05{r=023 P>0,05{r=0,71 P> 0,05
For 1-11 see Tab. I
IV. Zastoupeni intervalil od fje s infertilnf i fdoli fertilni i &ni ddvkou - Intervals observed from estrus with

infertile insemination to Ist insemination with a fertile insemination dose

Dny' 16 17 18 19 20 21 22 23 24 <24 | Celkem®
Potet pfipadii? 1 3 11 37 49 33 12 5 2 11 164
% 0,6 1,8 6,7 22,6 29,9 20,1 7.3 3,1 1,2 6,7 100
'days. Zhumber of cases, *total
V. Priciny vyfazeni prasniek z pl itby — The for gilt culling from a breeding program
Diivody vyfazeni® Celkem vyfazeno z :
o L. inseminace® - inseminovanjch = p:' VyEpzent
Skupina poruchy reprodukce’ ostatn{ ptftiny® prasnidek’ (dny)
n ks % ks % ks % x s
Pokusn4? 164 25 15,2 9 55 34 20,7* 307,8* 37,7
Kontrolni? 231 23 9.9 6 2,6 29 12,5 342,5 32,6
Prikaznost rozdfla* = x*=251 P>005 | x*=2,19 P>005 | x?=479 P<005 | +=387 P<0,01

For 1-4 see Tab. I;

gilts, "'ngc at culling (days)

provedena analyza pfi¢in. Vyfazeni z diivodu poruch
reprodukce jednozna¢né pfevlddd u obou skupin pras-
ni¢ek, aviak rozdil mezi nimi je nepritkazny (P > 0,05;
tab. V). Z analyzy vyplyvd, Ze vyfazovani prasniek
z plemenitby nebylo ovlivn&éno experimentdlnim z4sa-
hem.

DISKUSE

V rozséhlém pokusu, ktery poétem prasni¢ek zna¢né
pfeséhl rozsah uvadény v citovanych zahrani¢nich pra-
cich, se nepodafilo zvysit produkci selat v prvnim vrhu
u prasnic oSetfenych v fiji pfed fertilni inseminaci in-
trauterinnf infuzf zmrazené a rozmrazené insemina&nfi
davky. Nepodafilo se zopakovat vysledky, kterych do-
sdhli Murray et al. (1983), Murray, Grifo
(1986) a Cheng et al. (1985). Prakticky stejné vy-
sledky v plodnosti u pokusné a kontroln{ skupiny pras-
ni¢ek spi¥e odrdZeji homogenitu materidlu, tj. prasni¢ek
pokusné a kontrolni skupiny. Je vSak tfeba uvést, Ze
v neispéchu tohoto pokusu se mohla projevit odli¥nd
infuzn{ ddvka. V tom ov8em spociv4 originalita tohoto
experimentu, ve kterém byl spojen pfedpoklddany wci-
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SIst insemination, ‘reasons for culling, 7repmduclive disorders, ®other reasons, *total number of culls from inseminated

nek antigenid kanciho spermatu a lokdlniho efektu in-
fuzni tekutiny, proklamovany citovanymi autory, v jed-
né infuzni ddvce ve formé fedéného spermatu, resp.
inseminaéni ddvky oSetfené zmrazenim. Volba této
kombinace byla také motivovana rozvinutym systémem
inseminace prasat v CR, ktery by umoznil v $irokém
méfitku zpracovat pfebytek vyprodukovanych insemi-
naénich ddvek k vySe uvedenému tcelu a vyuZit pro
infuzi stdvajicich inseminaénich souprav.

Vzhledem k tomu, Ze se pocet publikaci zabyvaji-
cich se touto problematikou nerozitfuje, zd4 se, 7e se
icinek tzv. senzibilizace uteru u prasni¢ek zaméfené na
zvySovani plodnosti v prvnim vrhu nachéz{ spife v ro-
ving€ diskuse a dalsiho vyzkumu, coZ by korespondo-
valo s vysledky tohoto pfisp&vku.
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EFFECTS OF ASSESSMENT METHODS ON THE
PHYSIOLOGICAL NORMAL VALUES OF SELECTED
BIOCHEMICAL INDICES IN FISHES

VLIV POUZITE METODIKY NA HODNOTY FYZIOLOGICKYCH
NORMALU NEKTERYCH BIOCHEMICKYCH UKAZATELU U RYB

V. Luskova

Institute of Landscape Ecology, Academy of Sciences of the Czech Republic, Brno, Czech
Republic

ABSTRACT: Two principially different methods were used to assess the physiological normal values of enzyme activity of
alanine aminotransferase, aspartate aminotransferase and creatine kinase in the blood plasma of Chondrostoma nasus. Besides
the classical method based on the so-called ,,wet chemistry* principle, another method based on the so-called ,,dry chemistry*
principle was used, employing a REFLOTRON reflex photometer. The metabolite concentrations of glucose and cholesterol
were only measured reflotronically. The difference between the values obtained using the two methods increased with the
increasing difference of values of a particular index between man and fishes. The system on which the REFLOTRON
apparatus is based is highly specialized for human examinations. In the case of its application in fishes, specific physiological
normal values must be therefore established for this method. The results obtained lead to conclusion that it is necessary to
precise the methods employed and to consider the comparability of the published values with respect to the method employed.

physiological normal values; enzyme activity; metabolite concentration; blood plasma; Chondrostoma nasus; different
methods

ABSTRAKT: Pfi vyzkumu a stanoveni fyziologickych norméld, tj. prim&mych hodnot a fyziologickych rozmez{ aktivit
vybranych enzyml a koncentraci metabolitd v krvi u ostroretky st€hovavé (Chondrostoma nasus) v pribéhu roku, bylo
pouZito dvou odlisnych metod. Vedle standardniho postupu zaloZeného na principu ,,mokré chemie* bylo pouZito systému
zalozeného na principu ,,suché chemie®, kdy hodnoty jednotlivych ukazateld v krevni plazmé byly zjislovany pomoc{ rea-
genénich prouzkii vyhodnocenych automatickym reflexnim fotometrem REFLOTRON. Statistické zhodnoceni ukdzalo, Ze
hodnoty ziskané obéma metodami se v rlizném stupni li§ily. TéméF shodné vysledky byly ziskdny u ukazatele ALT, jehoZ
uroveri byla blizkd hodnotdm u ¢lovéka. S naristajicim rozdilem hodnot u ryb a u ¢lovéka se zvySoval rozdil dat naméfenych
standardnim postupem a pomoci Reflotronu. Pfi hodnoceni dat naméfenych pomoci referenénich hodnot je proto nutné
respektovat specifitu pouZitého metodického postupu. V pifpad€ pouZiti Reflotronu, pfistroje vyhodného pro terénnf uZitf, je
nutné stanovit referenéni hodnoty specifické pro tuto metodu.

fyziologické normily; aktivita enzymil; koncentrace metabolitl; krevni plazma; ostr'oretka st€éhovavi; rozdilné metody

INTRODUCTION

Values of enzyme activities and metabolite concen-
trations in blood have been used for diagnostic pur-
poses in warm-blooded vertebrates including man.
A similar use, including bioindication, offers itself
even in fishes. In the latter case, however, a lack is
mostly felt of the knowledge of physiological normal
values that would facilitate the evaluation of empirical
data. Therefore, it is inevitable to assess the physiologi-
cal normal values, especially of those indices that can
be utilized diagnostically, such as enzyme activities
and metabolite concentrations in the blood of fishes
Miller etal, 1983; Folmar, 1993). Since fishes
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are poikilotherm animals, moreover considerably dif-
ferent specifically, it is essential, in the assessment of
their physiological normal values, to start from data
obtained in the course of the annual cycle of each par-
ticular species (Lusk, Hlavovi4, 1993; Lusko-
véa, Lusk, 1995; Messe, 1990). Because of eco-
nomic and heuristic reasons, but also in regard of the
high possibility of standardization and comparability,
methodical procedures developed for the needs of hu-
man medicine are employed in biochemical investiga-
tions on fishes, after a modification if need be. The aim
of our study was to estimate the possibility of using
various methods in assessing the physiological normal
values. To assess the activities of selected enzymes and
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metabolite concentrations in the blood plasma of Chon-
drostoma nasus, 1 have employed, on the one hand, the
classical methods based on the principles of ,wet
chemistry* and, on the other, those based on the ,,dry
chemistry* principle (the Reflotron system), which had
already been experimentally tested in fishes (Hlavo-
vad, Tovéarek, 1988). The results obtained in this
investigation are presented in this paper.

MATERIAL AND METHODS

The underlying material of fish was adult, visually
healthy individuals of Chondrostoma nasus, including
97 males 255 + 59 g in mean weight (W) and 77 fe-
males 274 + 66 g in mean W. The mean body length
in this series was 253 + 18 mm. The fish were individu-
als electro-fished in the clean stream of the Oslava
River in the course of 1993 and 1994. Blood samples
taken through cardiac puncture, using heparinized
tools, were immediately centrifuged and the decanted
plasma was kept in a cooling box until processed in the
laboratory within 5 hours after capture of the fish.

Enzyme activities were determined by means of stan-
dard methods using sets made by Boehringer Mannheim,
modified for the application to fishes (Hlavova, 1989).
Measurements were taken by means of a VARIAN DMS
200 spectrophotometer. Besides this classical method,
another one based on the ,,dry chemistry* principle was
used in measuring enzyme activities and metabolite
concentrations. A constant volume of blood plasma is
applied to a reagent carrier (strip) and the reaction is
automatically evaluated photometrically by the RE-
FLOTRON apparatus. The system is the product of the
firm Boehringer Mannheim and has been developed for
the purpose of human medicine. The precision and use
of this method have been successfully tested even in
the field of veterinary medicine (Bickhardt,
Meyer, 1987; Hirschberger, 1987). Good re-
sults with the use of Reflotron have also been obtained
in fishes (Hlavovad, Tovdrek, 1988), especially
as regards the unpretentiousness of the method and its
possible use in the field.

In the course of two years, blood samples were taken
at various times. Both the ways mentioned above were
used to measure the enzyme activities of alanine ami-
notransferase (ALT - classical method, ALTy — Reflo-
tron method), aspartate aminotransferase (AST, ASTg)
and creatine kinase (CK, CKy) in the nase (Chondros-
toma nasus Linn.). The values obtained were treated in
the basic statistical ways. Their physiological ranges
were determined and differences between sexes and
across time were assessed. The concentrations of glu-
cose (GLU) and cholesterol (CHOL) were only deter-
mined and compared with data in the literature, ob-
tained by means of standard methods. Besides, we
examined the correlations of the indices under study
with water temperature, sex and size of the fish, and
mutually between the particular indices.
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RESULTS

In all indices under study, the differences between
males and females were statistically non-significant
and thus sex was not considered in the study. The sta-
tistics of the indices under study and their physiological
ranges are given in Tab. I. The condition of normal
distribution of the values measured was fulfilled only
in the case of CK and CHOL. Even if mathematically
»impure", the comparison with data published in the
literature is more plausible if done on the basis of sta-
tistics for non-transformed data, which also corre-
sponds with the procedures used by other authors.

Measurements of enzyme activities of ALT, AST
and CK, made in two different ways, were used to
estimate their conformity or similarity. The resulting
test characteristics are in Tab. II and Fig. 1. The closest
correlation (conformity) was found for ALT (r = 0.93,
F=1.3, P =0.25). This is a very important result as it
was obtained on the basis of a whole series of time
samples taken throughout the year, not only on a single
sampling. Most probably, it was also positively affec-
ted by the fact that the values of ALT activity in the
blood plasma of C. nasus are very close to those found
in human plasma. The lower values of the regression
coefficients for AST (r = 0.81) and CK (r = 0.87),
determined by means of the two methods, as due to
fishes are 10 to 100 times higher than those found in
humans; those of CK are 60 times higher on average,
and many more times so during spawning. Despite the
dilution of fish plasma, it is naturally problematic to
state that the foundations of the measurements are quite
comparable in fishes and humans. If one decides to use
Reflotron for the determination of AST and CK en-
zyme activities, one should orientate oneself according
to this method. I consider this to be inevitable for all
indices that can be determined in fishes by means of
Reflotron.

There was a significant variability in the individual
time samples (Fig. 2) due to individual variations and
degrees of response of the fish to natural stressors, such
as spawning and variation in water temperature and
discharge. Omitting the effects of unnatural stressors,
these facts are even projected into the variation coeffi-
cients of the overall means, whose size is specific to
the various indices. CHOL showed the least and CK
the highest value of VC, determined by both methods.
The values of VC, calculated from transformed data,
are considerably different (Tab. I).

Significant mutual dependencies of the indices un-
der study are given in Tab. III, but this table does not
include any dependencies upon water temperatures,
which were very low in all cases (r = 0.25 to 0.32), nor
the low dependencies of ALT and ALTy on the weight
and size of the fish.

The values of CHOL did not show any marked vari-
ation in the course of the year (Fig. 2). Glu, considered
to be a non-specific indicator of stress, increased dis-
tinctly in the course of spawning (Fig. 2). The values
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1. Normal ranges and statistical data of enzyme activities and metabolite concentrations in pl of nase (Chond nasus)
p— p Measurememt valyes Transformed values
mean SD VC (%) range [range n (%)| disparity transf. mean SD VC (%) range  |range n (%)| disparity

ALT (ukat/1) 173 1.28 0.73 57 0.35-2.8 95 9 In 111 1.71 154 0.4-2.7 95 8
ALTy (ukat/1) 172 1.38 0.85 61 0.35-3.2 96 7 In 1.17 1.78 152 0.4-3 95 12
AST (ukau1) 170 3.42 2.56 75 0.7-9 96 6 1/x 2.49 4.79 192 1.3-10 92 13
ASTy (nkat/1) 174 4.16 2.12 51 1.2-7 97 6 X2 4.66 6.63 142 1.2-6 95 9
CK (ukat/l) 173 49.05 136.72 279 2.9-120 95 8 Pac 15.07 72.92 484 4-400 94 10
CKyg (ukat/1) 85 12.54 29.24 233 1-45 96 3 e 4.78 259 542 1-44 93 6
GLU (mmol/1) 172 2.40 1.63 68 0.5-5 95 9 In 2.01 1.81 90 0.5-5.5 95 8
CHOL  (mmol/l) 161 6.36 1.42 22 3-9 96 6 e 6.29 0.28 4 4-10 97 6
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2. Yearly dynamics of means + SD of ALT, AST, CK, GLU (O—), ALTg, ASTg, CKg, CHOL (M—) and water temperature (—)

II. Test characteristics of dependencies observed in indices in nase, measured by two methods. Type equation of the regression

y=a+bx

B o Test of the nullity of the coefficients Test of the linearity of the regression

) r constant P F-test P R
ALT : ALTy 0.79 0.18 0 1027 0 0.93
ALTg : ALT 1.09 -0.005 0
AST : ASTy 0.98 -0.64 0 332 0 0.81
ASTg : AST 0.68 1.84 0
CK : CKy 5.54 -3.14 0 251 6.E-14 0.87
CKg : CK 0.14 3.55 0
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I11. Test ch istics of depend: observed in indices in nase, measured by two methods. Type equation of the regression y = a + bx

= - Test of the nullity of the coefficients Test of the linearity of the regression

h r constant P F-test P R
ALT : AST 0.21 0.6 0 87.5 GE-14 0.59
ALT : ASTg 0.22 0.45 0 437 4.7E-10 0.45
ALT : CHOL 0.22 -0.17 0 38.6 4.3E-09 0.44
ALTg : AST 0.17 0.8 0 61.2 4E-13 0.52
AST : CK 0.01 278 0 131.5 3E-14 0.69
AST : CKy 0.08 3.02 0 96.1 6E-14 0.73
ASTg : CK 0.01 3.56 0 229.3 6E-14 0.76
ASTg : CKg 0.08 3.61 0 211.8 0 0.85
CHOL : ALT 0.88 5.27 0 386 4.3E-09 0.44
CHOL : ALTy 0.74 5.38 0 359 1.3E-08 0.43

measured by Reflotron for both these indices (Tab. I)
were in agreement with those ascertained by means of
other reference procedures in other species of fishes
(Hunn, Greer, 1991; Pilarczyk, 1986, etc.).

DISCUSSION

Since few authors have been engaged in determining
the physiological ranges of biochemical indices in
fishes so far (Hlavovd, 1989; Meese, 1990; Can-
field etal, 1994; Sandnes et al., 1988), this way
is far from being finished. Poikilothermy and other spe-
cific characteristics of fishes markedly complicate the
determination of the reference values of biochemical
indices, which show distinct variation in connection
with the effects of natural stressors. Therefore it is es-
sential to study enzyme activities and metabolite con-
centrations in healthy individuals of different fish spe-
cies. The spawning season, being an exceptional period
in the biology of fishes, causes an enormous increase
in enzyme activities in blood plasma, and this cannot
be omitted when determining the physiological ranges
of metabolite concentrations (Hlavov4, 1989; Lusk-
ovd, Lusk, 1995). Veterinary medicine has com-
piled tables of so-called normal values for a number
of species of domestic animals (Madaus, 1989;
Smidt, Mix, 1978), measured in both ways (the
standard and the Reflotron one), except for fishes. In
warm-blooded vertebrates, the values measured by the
two methods (Hirschberger, 1987; Bick-
hardt, Meyer, 1987) are fairly close in some
indices but a correction must be made in others for
comparison.

I have found similar results in fishes. In the case of
C. nasus, 1 found a high conformity in the values of
ALT measured by the standard procedure and by Re-
flotron. Similarly, in Thymallus thymallus a close cor-
relation was found between the values of ALT and AST
assessed by the two methods (Hlavovd, Tova-
rek, 1988). In C. nasus, the greatest differences were
found in CK and AST measured parallelly by the two
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methods. A closer examination of the differences be-
tween the values obtained by the standard procedure
and by Reflotron indicates that the difference between
the values obtained by parallel measurements using the
two methods in fishes increases with increasing differ-
ences between the normal values in man and fishes.
This is due to the high specialization of the Reflotron
method for the ranges of the parameters assessed that
occur in man. In fishes, therefore, it is necessary to
establish the physiological values and ranges of the
individual indices according to the method used, in-
cluding the Reflotron one. This approach will permit
a wider use of Reflotron in diagnostics in practical fish-
eries (Heath, 1990; Luskovd, 1994). In publish-
ing the results obtained in the field of biochemistry
(enzyme activities, metabolite concentrations), it is in-
evitable to unequivocally specify the methods em-
ployed.
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NITROGEN BALANCE IN GROWING PIGS AT VARIOUS
PROTEIN AND AMINO ACIDS LEVELS

BILANCE DUSIKU U ROSTOUCICH PRASAT PRI RUZNE UROVNI
DUSIKATYCH LATEK A AMINOKYSELIN

V. Prokop

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The nitrogen balance was assessed in the metabolic experiment with eight pigs of higher genotype (Seghers
Hybrid) of average weight of 43 kg in four balance periods with four levels of crude protein and amino acids using the
isoenergetic mixtures. The average nitrogen and lysine intakes in groups I to IV were 36.0, 37.6, 40.2 and 42.4, and 10.4,
12.6, 14.3 and 15.7 g per animal and day, respectively. Nitrogen digestibility amounted to 81.38, 82.46, 83.07 and 83.84%
in this sequence. From the nitrogen ingested, 46.36, 50.83, 51.29 and 54.23% were deposited. The differences in values
between groups I and IV were significant in both cases (P < 0.05). Pigs in experimental groups I to IV deposited 104.2,
119.4, 128.8 and 143,7 g of crude protein daily, the difference between the values in groups I and IV was significant
(P < 0.05) (Tab. V). All pigs ingested in average 18.3 MJ of metabolizable energy per animal and day. The obtained results
give evidence for the ability of pigs of the genotype employed to deposit a comparatively large amount of crude protein daily
although the crude protein and lysine intake did not reach the maximum level of crude protein retention in the body. An
increased ingestion of lysine affected positively not only the level of crude protein deposition but their digestibility as well.

pig; nitrogen balance crude protein retention; isoenergetic diets

ABSTRAKT: V bilan¢nim pokusu s osmi vepfi vy$§iho genotypu (Seghers Hybrid) o primérné hmotnosti 43 kg byla ve
CtyFech bilanénfch obdobich pfi &tyfech hladindch dusikatych l4tek a aminokyselin s pouZitim izoenergetickych smési stano-
vena bilance dusfku. V pokusnych skupinédch I aZ IV byl primérny pffjem dusfku v gramech na kus a den 36,0, 37,6, 40,2
a 42,4 alyzinu 10,4, 12,6, 14,3 a 15,7. Stravitelnost dusiku ¢inila v tomto porfadi 81,38, 82,46, 83,07 a 83,84 %. Z prijatého
dusfku bylo uloZeno 46,36, 50,83, 51,29 a 54,23 %. V obou piipadech byly rozdily hodnot skupin I a IV priikazné (P < 0,05).
Prasata pokusnych skupin I aZ IV uklddala denné 104,2 g, 119,4 g, 128,8 g a 143,7 g dusikatych litek (NL), rozdil mezi
hodnotami ve skupindch I a IV byl priikkazny (P < 0,05). VSechna prasata pfijala v priméru na kus a den 18,3 MJ ME.
DosaZené vysledky sv&d&i o schopnosti prasat pouZitého genotypu uklddat relativné velké mnoZstvi dusikatych latek denné,
pricemz pifjem NL a lyzinu nedosédhl hladiny, kterd by pfekroéila maximdln{ hranici ukldddnf NL v t€le. ZvySeny pifjem
lyzinu ovlivnil pozitivné nejen troveii uklddani NL, ale také jejich stravitelnost.

prase; bilance dusiku; uklddéni dusikatych latek; izoenergetické smési

INTRODUCTION

The interactions between the intake and deposition
of protein (N x 6.25), lysine and energy are dominant
in studies of pigs growth particularly with respect to
their genotype. The importance of these relationships
is increased above all in meat strains and hybrids of
pigs, the genetic ability of which for the deposition of
proteins in their body is expressively higher than in
traditional strains and hybrids.

The principles, method and results of the metabolic
experiment are presented hereinafter with the aim to
contribute to the precision of protein and lysine re-
quirements for young growing pigs of meat type.

The limit of protein deposition in pig bodies is de-
termined genetically. If 90-110 g of crude protein are
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deposited daily in classic hybrid weighing 40 kg and
these values culminate around 130 g of crude protein
per day in higher weights (Prokop, 1994), then
growing pigs of modern meat types are able to deposit
even more than 200 g of crude protein daily (Rao,
Mc Cracken, 1990; Campbell, Taverner,
1985). However, under these conditions, the mean daily
increment must already reach the level of 1100-1200 g
being conditional on corresponding crude protein,
amino acids and energy intakes and their high utilisa-
tion.

The mere amount of crude protein ingested and its
demand, respectively, are not determinants precise
enough. It must be attended by the intake or demand
for the essential amino acids (lysine above all) and
energy. Some relationships between these parameters
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are evaluated as well. Particularly, the lysine/metabo-
lizable energy ratio (g/MJ ME) is important. It should
amount to 0.64 for growing pigs of average genotype
weighing 40 kg (Simed&ek et al., 1993), and to 0.71
according to other literature sources (Close, 1994 —
cit. Heger, 1994). According to the same author, this
ratio should amount to 0.95 in pigs of extraordinary
genotype.

Another parameter investigated is the percentual
proportion of lysine in crude protein (LYS g/100 g CP).
This determinant fluctuates between 4.8 and 7 in de-
pendence on the age and weight of pigs, the level of
crude protein and lysine and genotype employed. The
initial constant is usually the exactly assessed demand
for lysine from which not only-the optimum demand
for energy and crude protein but also the demand for
other important amino acids (threonine, sulphuric
amino acids and tryptophane above all) can be assessed
on the principle of ideal protein using proper coeffi-
cients. The LYS/THR/MET + CYS/TRP ratios fluctu-
ate nevertheless in the range of 100 : 60-72 : 50-69 :
17-20 (Prokop, 1994).

MATERIAL AND METHODS

Eight young pigs of meat hybrid Seghers Hybrid
with declared proportion of 56.5% of lean meat in the
carcass at final weight of 105 kg were included into the
experiment. The metabolic experiment was run in four
balance periods with four experimental groups using
a method of Latin square. The layout of the experiment
is evident from Tab. I. The mean live weight of pigs in
the experiment amounted to 43 kg, ranging between
35 kg in the first balance period and 51.9 kg in the last
one (Tab. II).

Four isoenergetic feed mixtures with graded levels
of crude protein and amino acids (I-IV) were em-
ployed. The composition of experimental diets and
their nutritional value are presented in Tabs. III and IV.

1. The layout of the experiment

1 11 1II v
A 1;5 2;6 %7 4,8
B 2;6 37 4;8 ;5
() 357 4,8 ;5 2;6
D 4;8 I;5 2;6 3;7

I-IV -~ experimental groups
A-C - balance periods
1-8 - experimental pigs

II. Average live weights of pigs in metabolic experiment (kg)

In groups I 11 11 v
kg 43.6 43.2 43.1 42.6
In balance period A B (o] D
kg 35.0 40.1 45.6 519
308

As evident from Tab. III, the continuous average in-
crease between groups amounts to 10 g of crude protein
and 1.3 g of lysine per 1 kg of feed mixture.

Every experimental impact was verified on eight
pigs (2 x 4, see Tab. I). The individual balance periods
lasted for nine days while the period of adaptation
lasted for four days and the balance one for five days.
Faeces and urine were sampled during the balance pe-
riod. The nitrogen budget (feed, faeces, urine) and di-
gestibility of nutrients (feed, faeces) were investigated.

RESULTS AND DISCUSSION

The essential results of digestibility and nitrogen
balance are presented in Tab. V. An obvious increase
in nitrogen or crude protein and lysine intake, respec-
tively, in sequence of groups I to IV is evident from
the data in this table. An increasing tendency is evident
also in values of nitrogen digestibility, while the sig-
nificant difference was reached just between groups
I and IV (81.38 and 83.84, respectively).

Similar tendency was also proved in the course of
values of nitrogen retention from nitrogen ingested.
Significant differences were also found between groups
I and IV (46.36 and 54.23, respectively). The diffe-
rences were not significant in the case of values of
nitrogen retention from nitrogen digested. However,
the differences between the values in groups I and IV
were on the threshold of significance. The course and
relationships between nitrogen digestibility and nitro-
gen utilization from nitrogen digested are obvious from
Fig. 1.

The amount of deposited crude protein per animal
and day differs expressively in individual groups
(104.2, 119.4, 128.8, and 143.7 g). However with re-
spect to high variability of the data in this case, the
significant difference was found only in values between
groups I and IV. An almost linear course of the in-
crease in values of crude protein retention proves that
neither the highest intake per animal and day (265 g of
crude protein; 15.7 g of lysine) reduced the value of
crude protein retention, i.e. the limit of their exploita-
tion was not reached as yet. The obtained absolute
values of daily retention of crude protein give already
evidence for the higher level of genotype employed
while further possible increase in values of crude pro-
tein retention at higher intake of crude protein and ly-
sine cannot be excluded. The values of crude protein
retention about 200 g daily, as presented by Rao and
Mc Cracken (1990), need not be so distant in that
case. Values of crude p_rotcin retention in pigs of the
same size and substandard genotype (Prokop, 1994)
can be presented for the comparison — they amounted
to 103 g of crude protein (81<115 g of crude protein).
Pigs of even worse genotype were probably employed
by Michelchen etal (1978 —cit. Wiesemiil-
ler, 1984), who reached the deposition of 91 g of
crude protein daily under conditions comparable with
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I1I. Formulation of experimental mixtures and their nutritional value

Component Unit Mixtoee ~ gronp
1 11 11 v
Barley % 34.00 33.70 30.80 23.30
Wheat Jo 43.20 38.75 36.10 36.70
Corn % 14.00 14.00 14.00 14.00
Pea % - 1.00 2.00 3.00
Soybean meal % 1.00 4.80 9.70 14.90
Meat-bone meal % 2.00 2.00 2.00 2.00
MKP PV %o 2.00 2.00 2.00 2.00
Biovitan P1 Super % 1.00 1.00 1.00 1.00
Energofarm (fat) % - - - 1.00
Premix LYS HCI (20%) % 1.45 1.35 1.10 0.85
Premix MET (20%) % 0.45 0.50 0.50 0.45
Premix THR (20%) % 0.90 0.90 0.80 0.80
100.00 100.00 100.00 100.00
Crude protein (N x 6,25) glkg 162 169 180 192
ME Ml/kg 13.2 13.1 13.2 13.2
LYS glkg 15 9.1 103 114
THR g/kg 47 2 6.0 6.4
MET + CYS glkg 5.0 52 58 6.0
LYS from NL % 4.63 5.38 572 5.94
THR : LYS % 63 57 58 56
MET + CYS : LYS % 67 57 56 53
LYS : ME - 0.57 0.69 0.78 0.86
MKP PV — mineral feed supplement (see Tab. IV)
Biovitan P1 Super — biofactor supplement (see Tab. IV)
IV. Formulation of suppl employed
Premix MKP PV Biovitan P1 super
Producer AgrodruZstvo Pride Biofaktory Praha
Component content in 1 kg supplement unit
Ca g 251 -
P g 72 -
Mg g | -
Na g 62 -
Vitamin A U - 600,000
Vitamin D3 U - 75,000
Vitamin E mg - 1,200
Vitamin B2 mg - 380
Vitamin B6 mg - 100
Vitamin B12 mg - 2
Niacin mg - 1,300
Pantothenic acid mg - 1,000
Choline mg - 10,000
LYS HCI mg - 275,000
THR mg - 50,000
Endox (antiox.) mg - 10,000
Vehiculum - ad 1 kg ad 1 kg

those in group IV (live weight 35-60 kg, intake of 15
g lysine and 18.4 MJ metabolizable energy per animal
and day). It is also remarkable in the results obtained
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that increased retention of crude protein resulted not
only from higher ingestion of crude protein but above
all from its better utilisation. If pigs in group IV in-
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V. Digestibility and nitrogen balance

Parameter Unit Shudp
I I 11 v

N ingested per animal and day g 36.0 37.6 40.2 424
CP ingested per animal and.day g 225.0 235.0 2512 265.0
N ingested per day and | kg LW g 0.81 0.88 0.94 1.00
CP ingested per day and | kg LW g 5.06 5.50 5.88 6.25
N digestibility % 81.38 82.46™ 83.07"° 83.84"
5 % 0.83 1.38 1.42 0.50
N deposited from N ingested % 46.36" 50.83% 51.29% 54.23
S5 % 2.58 220 2.09 174
N deposited from N digested % 58.09* 61.93 61.32 65.67"
% % 3.15 222 2.17 2.12
CP deposited per animal and day g 104.2* 119.4" 128.8% 143.7°
5 g 8.9 13.5 14.8 11.1
LYS ingested per animal and day g 104 12.6 14.3 15.7

CP = N x 6.25 (crude protein)

Values with different superscripts differ significantly at P < 0.05

* _ difference at the level of significance

VI. Nutrient digestibility
Parameter Unit Soonp

I I 1 v

Fat digestibility % 63.15 63.04 63.99 65.60
5 %o 3.38 345 3.31 0.88
Fibre digestibility % 52.02 54.19 55.44 52.68
S5 %o 297 253 1.78 1.70
Ash digestibility % 43,12 43.90 46.74 48.47"
5 P 2.76 2.56 245 1.87
Digestibility of nitrogen-free extracts % 90.21 90.35 91.05 90.74
r % 0.34 0.44 0.28 0.24
Digestibility of organic matter % 86.39 86.60 86.96 86.91
5 % 0.52 0.64 0.60 0.29

* - difference at the level of significance

100 i__.;.._._..._..., B e
!
80 4
!
60 + -

E
40 {

B N digestibility %
{7 N retention from digested N%

1. Nitrogen digestibility and retention

gested by 17.8% of crude protein more as compared
with pigs in group I, then pigs of group IV deposited
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daily by 37.9% of crude protein more. It is the case of
a compromise reaction because pigs of group IV in-
gested by 51 % of lysine more than pigs in group I
These relations can also be seen in Fig. 2.

The obtained values of digestibility are presented in
Tab. VI. A moderate but not significant tendency of an
increase in the values of nutrient digestibility can be
registered in the case of fat, fibre and ash except fibre
digestibility in pigs of group IV. Comparatively most
expressive increase of values in the sequence of groups
I to IV can be registered in ash digestibility where the
difference between the values of groups I and IV is at
the level of significance. These tendency probably cor-
relates with significant differences in nitrogen digesti-
bility and crude protein deposition. The differences in
digestibility of nitrogen-free extracts and organic mat-
ter are unimportant.

The obtained results give evidence for the ability of
pigs of the genotype employed to deposit a compara-
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CP = crude protein = N.§,25 .

B8 CP uptake per head and day (g)
EZ] CP retention per head and day (g)

2. Crude protein retention in body of pigs

tively large amount of crude protein daily although the
crude protein and lysine intake did not reach the maxi-
mum level of their deposition. An increased ingestion
of lysine affected positively not only the level of crude
protein deposition but also their digestibility.
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. Hot&ice (Vasdk J. a kol.)

. Cukrovka — wisporné technologie (Sroller J. a kol.)

. Péstovani pohanky a prosa (Petr J. a kol.)

. VyZiva a hnojeni zem&d&lskych plodin (Neuberg J. a kol.)

. VyuZit{ sonografie v reprodukci hospodafskych zvifat (Petelikovd J. a kol.)

. VyZiva dojnic v prib&hu mezidobi z hlediska ekonomické efektivnosti vyroby mléka (Lossmann J.
a kol.)

11. Doporudené potfeby minerélnich litek a jejich nové zdroje u skotu a ovci (Simek M. a kol.)

12. Alternativnf vyuZit{ progesteronového testu u hospodaiskych zvitat, zvla3t€ u plemenic skotu (Pdschl

M. a kol.)

13. Chov masnych plemen skotu (Golda J. a kol.)

14. Jak vyrobit kvalitni mléko (Kratochvil L.)

15. Technika v postupech ochranného zpracovéni pidy k Sirokofadkovym plodindm (Hila J. a kol.)

16. MalotonéZni zpracovani fepky olejné (Jevic P. a kol.)

17. Optimalizace parametri palivové soustavy motoru pfi pouZiti metylesteru fepkového oleje jako paliva

(Krepelka V. a kol.)

18. Stanoven{ a ekonomické hodnoceni ndkladii na mechanizované prace v zemé&délstvi (Abrhdm Z. a kol.)

19. SniZovén{ spotieby energie ve sklenicich (Srdmek F.)

20. Pfirozend obnova lesa (Vacek S. a kol.)

21. Podsadby lesnich porosti (Vacek S. a kol.)

22. Finan¢ni fizenf zemé&délskych podnikatelskych subjekti (Novdk J. a kol.)
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EXPERIMENTALNI PERORALNI APLIKACE LYSOZYMU
BROJLEROVYM KURATUM ROSS 1

EXPERIMENTAL PERORAL APPLICATION OF LYSOZYME
IN BROILER MALES ROSS 1

K. Koudelal, L Kumprechtz, K. Bernatzik', Z. Gasmirek2, D. Vomelovél, A. Paseka’

! Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic
2Research Institute of Animal Nutrition, Pohorelice, Czech Republic
3TEKRO Inc., Praha, Czech Republic

ABSTRACT: Biostimulatory effects of egg-white lysozyme experimental feeding were analysed in 200 meat hybrid males
Ross 1. Lyophilized lysozyme contained 14 500 U per mg protein, substance was prepared in Unified Research Laboratory
of Poultry Industry Prague and Faculty of Sciences, Charles University, Prague. Chicken males received lysozyme in com-
mercial feed mixture BR 1 and BR 2 during 49 days at graduational doses: P; — 5 mg/kg feed mixture, P, — 10 mg/kg,
P; - 15 mg/kg, P4 - 20 mg/kg. No complications in feeding characteristics of experimental chickens were observed. The best
growth intensity and the lowest feed intake per 1 kg weight gain were estimated during the experimental per os application
of lysozyme dose 10 mg/kg. Experimental feeding of four different lysozyme doses did not change the adrenocortical activity,
no influences on corticosterone plasma concentrations in experimental chickens were estimated.

Gallus domesticus; Ross 1; nutrition; lysozyme

ABSTRAKT: Stimula¢ni di¢inky perorélni aplikace lysozymu z vaje¢ného bilku byly experiment4ln& provéfovany na skupiné
200 kohoutkt masného hybrida Ross 1. Pokusngm kohoutkiim byl po dobu 40 dnii poddvén lysozym v ddvce 5 mg/kg krmné
smési (P;), 10 mg/kg (P,), 15 mg/kg (P3) a 20 mg/kg (P,). U viech pokusnych kohoutki se zvysila intenzita piirlstkd Zivé
hmotnosti. Nejvy33f intenzita ristu byla zjiit&€na v obdobi pfedvykrmu i vykrmu po aplikaci ddvky 10 mg lysozymu na 1 kg
krmné smési. Po celou dobu pokusu se u viech &tyf pokusnych skupin brojlerovych kufat sniZila spotfeba krmné smési na 1 kg
prirtistku Zivé hmotnosti. Aplikaci lysozymu se nezménily koncentrace dominujiciho indikétoru adrenokortikalni aktivity — plazma-

tického kortikosteronu,

kur doméci; Ross 1; vyZiva; lysozym

UvoD

Lysozymu jako biologické télesné tekutiné je v pos-
lednich letech vénovéna stile vé&t§i pozornost. Z fylo-
genetického hlediska je velmi zajimavé, Ze pravé lyso-
zym je spolecné s enzymem ribonukledza tésné spojen
se samym vznikem Zivota na Zemi (Feeney, Alli-
son, 1969). Lysozym pfedstavuje nejlépe prostudova-
nou bilkovinu vajeéného bilku (Mechner, 1983).
Béhem 70 let uplynulych od objevu lysozymu (Fle-
ming, 1922; Fleming, Allison, 1922) byl pro-
kdzan jak v rostlinnych, tak v Zivocisnych tkanich a te-
kutindch. U Zivo&ichl byla zji¥t¥na ndpadnd druhovd
i tkdnov4 specifita v jeho biosyntéze, sloZenf a koncen-
traci M echner, 1983). Koncentrace lysozymu je vy-
sokd ve vaje¢ném bilku — 1 000 aZ 3 000 mg/l a v ma-
tefském mléce Zeny — primérné 390 mg/l; kravské
mléko obsahuje 3 000krat méné lysozymu neZ mléko
Zeny (M atei, 1985).

ZIVOCISNA VYROBA, 40, 1995 (7): 313-317

Nejdokonaleji je tloha lysozymu prozatim objasné-
nau ¢lovéka (Wagnerovd etal, 1986). Fukami-
zo et al. (1986) zjistili, Ze lidsky lysozym je struktu-
rdlné shodny s lysozymem vajeéného bilku.

Aminokyselinové sloZeni lysozymu vaje¢ného bilku
(Canfield, 1963; Jolles, 1963, 1969) a vysokd
termo- i chronostabilita (Feeney, Allison, 1969)
jsou velmi pfiznivé pro jeho praktické vyuZiti. Ga-
lyean etal. (1971) prokézali, Ze Zloutek (lipovitellin)
ndpadné sniZuje biologické u¢inky lysozymu vaje¢ného
bilku. Rewkiewicz-Dziarska a Rosolow-
ska-Huszcz (1976) zjistily u slepic nejvyssi bio-
syntézu lysozymu v obdobi kulminace snasky.

Lysozym, oznacovany také jako muramiddza, se vy-
razn& uplatiiuje v depolymerizaci mnoha polysacharidi
stény bakteridlni buiiky, ¢imZ pfispivd k nespecifické
obrané organismu, a je proto oznafovén jako ,,fyziolo-
gické antibiotikum“ (Jolles, 1969). Lysozym slepi-
¢iho vajecného bilku je idedlnim proteinem pro gene-
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tickou analyzu imunitnich reakci (Wilcox, Cole,
1957) a imunitnich odpovédi (Sette et al., 1986).

V dvodnich fazich komplexniho vyzkumu fyziolo-
gickych vlastnost{ lysozymu u kura domacitho Kou-
dela et al. (1986) v Ceskoslovensku prioritn& prové-
Fili déinky perordlni aplikace lysozymu z vaje¢ného
bilku nosnym hybridim. V ekofyziologicky orientova-
ném studiu se tak autofi mohli vyslovit k charakte-
ristice adaptaci, jeZ jsou podle autora Paulov (1985)
individudlni i druhové, pozitivni i negativni, divergent-
ni i konvergentni.

Pf{jem potravy i sloZeni krmné ddvky piisobi fyzio-
logicky a% patofyziologicky na dynamickou relativn{
stélost vnitfniho prostfedi. Na nutriéni indukce odpovi-
daji zménami v adrenokortikdlni aktivit€ vyrazné&ji
mladsi neZ star$i ptaci (Nvota etal., 1970; Koude-
la et al., 1979).

Cflem zaloZeného vyzkumu je objasnit vyhodnost
vyuZiti lysozymu z vaje¢ného bilku jako doposud u nds
nedocenéného biostimuldtoru ve vyZivé kura domécf-
ho. Experimentdlné se provétuji vlivy lysozymu na ris-
tovou kfivku, aktivni zdravi pokusnych zvitat, rytmici-
tu a kvantitu pffjmu krmiva, adrenokortikdln{ aktivitu
a ekonomiku chovu,

MATERIAL A METODA

Do pokusu bylo zafazeno 200 masnych hybrida
Ross 1. Sexovani kohoutci byli ustdjeni za vyhovuji-
cich zootechnickych podminek na hluboké podestylce,
s vyZivou a napdjenim ad libitum a fizenym svételnym
reZimem (osvétlend ¢dst dne od 6.00 do 16.00 hodin,
ve zbyvajici dobé tma).

Pokusni kohoutci byli rozdéleni do péti skupin po
40 zvifatech, a to na skupinu kontrolnf a ¢tyfi skupiny
pokusné (P, Py, P3, P4). Pokusnym kohoutkiim se po
celou dobu pokusu podédval v kompletnich krmnych
smésfch BR 1 a BR 2 lysozym ve stupfiovanych dév-
kdch. Zkrmovala se sufend forma laktdt lysozymu, kte-
ry se izoloval z vaje&ného bilku. Byl pouZit lyofilizo-
vany substrat s G¢innosti 14 500 U na 1 mg proteinu
(vyrobce Spoleénd laboratof koncernu DriibeZdisky
primysl Praha a P¥irodovédecké fakulty UK v Praze).
Lysozym se poddval v ddvce 5 mg/kg krmné smési (po-
kusnd skupina P;), 10 mg/kg (P,), 15 mg/kg (P3)
a 20 mg/kg (Py).

Béhem celého pokusu bylo sledovéno aktivni zdravi
zvifat, ristova kfivka, piffjem a konverze krmiva. Ve
véku 21 a 49 dni byla provedena komplexni analyza
metabolické odezvy masnych hybridi (kontrolnich
i pokusnych), ktefi byli utraceni v dobé mezi 8.00 azZ
9.20 hodinou.

Koncentrace kortikosteronu v heparinizované krev-
ni plazmé& kontrolnich a pokusnych kohoutkl ve véku
21 a 49 dni byla stanovena fluorometricky (Hacik,
Hocman, 1973).

DosaZené vysledky byly vyhodnoceny béZnymi me-
todami variaéni statistiky.
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VYSLEDKY A DISKUSE

Pokusn{ kohoutci sné3eli experimentalni aplikaci ly-
sozymu bez potiZi, v pokusném obdobi nebyly zazna-
menédny vyrazn&j§i odchylky zdravotniho stavu kon-
trolnich i pokusnych masnych hybridii. Do pokusu byli
zatazeni kohoutci o vyrovnané Zivé hmotnosti (tab. I).

L. Pogdte&ni hmotnost kontrolnich a pokusnych kohoutkil (g) — Initial
weight of control and experimental cockerels (g)

Skupina! x s v%
Kontrolni? (K) 39,300 0,215 5
Pokusné® P, 39,171 0,186 5
Pokusnd P, 39,300 0,211 5
Pokusnd P 40,385 0,210 3
Pokusnd P, 39,505 0,270 7

lgroup, Zcontrol, 3experimenml

Béhem experimentédlniho obdobf se lisila riistova ka-
pacita a konverze krmiva v zdvislosti na véku masnych
hybridd. V obdobi pfedvykrmu byly nejpiiznivéjsf vy-
sledky zjistény po aplikaci 10 mg lysozymu na 1 kg
krmné smési BR 1, v obdobi vykrmu se znovu potvr-
dila stimulaénf d¢innost ddvky 10 mg/kg i ddvky dvoj-
nédsobné, tzn. 20 mg lysozymu na 1 kg pfirastku Zivé
hmotnosti.

V obdobi pfedvykrmu, vykrmu i po celé pokusné
obdobf se aplikaci étyf odstupiiovanych ddvek lysozy-
mu zvySila intenzita pfiristku Zivé hmotnosti u viech
pokusnych kohoutkti ve srovnédn{ s kontroln{ skupinou.
Tab. II shrnuje Gdaje o prim&mém piiristku Zivé hmot-
nosti pokusnych a kontrolnich masnych hybrida.

Nejvys$i rozdily v intenzit€ ristu a v primérnych
dennich pfirdstcich Zivé hmotnosti mezi kohoutky kon-
trolnimi a pokusnymi byly v obdobi predvykrmu i vy-
krmu zji§tény u kohoutkd skupiny P,, jimZ se spoleéné
s komeréni krmnou smési poddval lysozym v ddvce
10 mg/kg krmné smési. Pokusn{ kohoutci méli primér-
né prirastky Zivé hmotnosti pfiblizné o 7 g vyssi nez
kohoutci kontrolni.

V obdobi piedvykrmu byly zji§t€ény vysoce signifi-
kantnf rozdily (P < 0,01) v primérnych pfiristcich me-
zi kohoutky skupin K a P, i P; a P,. Pro fdzi vykrmu
byly pfiznaéné vysoce signifikantni rozdily mezi sku-
pinami K a P, i P,. B&hem celého sledovaného obdobi
byly signifikantn{ rozdily zji$tény (P < 0,05) mezi sku-
pinami K a P3 a vysoce signifikantn{ (P < 0,01) mezi
skupinou K a pokusnymi skupinami Py, P, a P.

V tab. III jsou shrnuty pfesné tidaje o spotfeb& krm-
né smési na 1 kg pfiristku Zivé hmotnosti, kterd byla
ve fézi pfedvykrmu i vykrmu niZ3{ u v8ech pokusnych
skupin kohoutkil aZz o 10 % niZ3f neZ u kohoutkd kon-
trolnich.

V obdobi pfedvykrmu dosdhla spotieba kompletn{
krmné smési na 1 kg pfiristku 1 161 g + 126 g. Nej-
piiznivéjsi byly vysledky po aplikaci lysozymu v ddvce
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II. Primé&mné pfirlistky masnych hybridd (g) — Average weight gains
of broiler hybrids (g)

111 Spotfeba krmné smési na 1 kg pfirlstku Zivé hmotnosti (g) — Feed
mixture intake per 1 kg live weight gain (g)

lgroup, 2pre-famening, 3t‘uttening

10 mg/kg (P;) — 1 060 + 122 g a ddle 5 mg/kg krmné
smési (P) - 1 088 + 120 g. Podénim lysozymu v ddvce
15 mg/kg se dosédhlo spotfeby 1 111 120 g BR 1 na
1 kg pfiristku a poddvanim ddvky 20 mg/kg (P4) spot-
feby 1 127 £ 142 g.

V obdobi vykrmu byly nejptiznivéjsi vysledky spot-
feby krmiva zjiSt€ény u pokusné skupiny P4 s obsahem
20 mg lysozumu (2 368 + 217 g) a u pokusné skupiny
P, s obsahem: 10 mg lysozymu v 1 kg smési (2 381 +
225 g). U kontrolni skupiny se spotfebovalo na 1 kg
pfirdstku 2 548 + 263 g krmné smési BR 2, u pokusné
skupiny P; 2 456 + 281 g a u pokusné skupiny P,
v pruméru 2 451 + 277 g.

pmol-It

05

04

02

]

Skupina! | x | s v% Skupina! l X l s l v%
PREDVYKRM? BR 1
K 23,93 2,11 9 K 1161 146 13
P, 23,83 2,93 12 P 1088 120 11
P, 2591 2,42 9 P, 1 060 112 10
P; 24,81 2,99 12 P, 1111 134 12
Py 24,76 2,62 11 P, 1127 143 13
VYKRM? BR 2
K 44,17 8,84 20 K 2548 263 10
P, 46,98 8,32 18 P, 2451 277 10
P, 50,57 745 15 P; 2361 225 9
P, 47,87 6.41 13 Py 2 456 281 1
P, 49,93 7,74 15 P, 2368 249 10
PREDVYKRM? + VYKRM? .
K 34,05 470 14 g
P, 36,45 4,60 13
P, 37,20 447 12
P, 36,34 3,93 11 U vSech pokusnych kohoutkii byla konecnd Zivd
P, 37.14 477 13 hmotnost vy¥3{ neZ u kohoutkil kontrolnich. Nejvyssi

Zivou hmotnost méli kohoutci skupiny P, jimZ se kon-
tinudlné€ poddval lysozym v ddvce 10 mg na 1 kg krm-
né smési.

K analyze vykyvi v adrenokortikéln{ aktivit® kon-
trolnich a pokusnych kohoutkl byla stanovena koncen-
trace plazmatického kortikosteronu (obr. 1).

Koncentrace plazmatického kortikosteronu v krvi
kontrolnich kohoutkti doséhly pfi obou odbérech fyzio-
logickych hodnot (Koudela et al.,, 1979). Koncen-
trace kortikosteronu v krevni plazmé pokusnych ko-
houtki se pon€kud liily pfi obou odbérech — tab. IV.

Z grafického vyjddfeni experimentdlnich vysledkl
vyplyvé vyssi citlivost mlad$ich neZ star§ich kohoutkd.
U tfitydennich kohoutkii se pfi prvnim odbéru zjistily
niZ¥{ koncentrace, u kohoutkd, jimZ se aplikovaly nej-
niZ¥f a nejvyssi ddvky lysozymu, se po experimentdln{
aplikaci 15 mg lysozymu na 1 kg krmné smé&si koncen-

O«

Py

P2
P3
P4

1. Dynamika koncentrace
plazmatického kortiko-
steronu kohoutkil pfi ex-
perimentdlni kontinudlni
aplikaci lysozymu — Dy-
namics of plasma cortico-
sterone concentrations in
cockerels during continual
experimental application of

Hom -
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lysozyme; x-axis — sam-

n odbé&r pling
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IV. Koncentrace plazmatického kortikosteronu kohoutkd pfi experi-
mentdlnf aplikaci lysozymu (imol/l) — Plasma corticosterol concen-
trations in cockerels after experimental application of lysozyme
(pmol/l)

Skupina' x l s v%
1. odb&r?
K 0,31 0,13 42
P, 0,23 0,10 45
P, 0,34 0,09 25
P, 031 0.10 33
P, 0,19 0,08 44
2. odbér
K 0,12 0,06 50
P, 0,13 0,11 34
P, 0,09 0,03 34
Py 0,08 0,03 39
P, 0,11 0,03 32

! group, zsampling

trace kortikosteronu prakticky viibec nezménily a kon-
tinudln{ aplikace ddvky 10 mg/kg krmné smési vyvola-
la nepatrné zvySeni koncentrace kortikosteronu. Na
konci pokusu se pfi druhém odbéru ponékud rozkolisa-
la koncentrace plazmatického kortikosteronu po expe-
rimentdlni aplikaci ddvky nejniZsi, tj. 5 mg/kg krmné
smési. U zbyvajicich tif pokusnych skupin se koncen-
trace kortikosteronu v krevni plazmé o néco sniZily.

Vykyvy v koncentraci plazmatického kortikostero-
nu u pokusnych kohoutkii obou vékovych skupin neby-
ly statisticky vyznamné. Z obecného hlediska je cenné,
Ze experimentdlni aplikace Ctyf zvySujicich se ddvek
lysozymu masnym hybridim nevyvolala prakticky Z4d-
né zmény, které by naruSily relativni dynamickou sta-
lost vnitfniho prostiedi pokusnych kohoutki.

Obecné lze konstatovat, Ze kontinudlni aplikace ly-
sozymu z vajecného bilku masnym hybridim se osvéd-
¢ila v obdobi pfedvykrmu i vykrmu. Lysozym se v na-
Sich experimentech potvrdil jako G¢inny a skute&né
nadéjny biostimulétor.

V tomto tvodnim sdéleni miZeme naSe poznatky
srovnat pouze se zavéry pokusi na kufatech, které
prinas{ patent Velké Britdnie CB 2002 780 A ze dne
28. 2. 1979. Tieti pokusné skupiné kufat se po dobu
66 dni aplikoval lysozym v ddvce 15 mg/kg krmné
smé&si. Zivd hmotnost se na konci pokusu zvygila ve
srovnan{ s kontrolnimi kufaty o 12 %. V naSich poku-
sech se po stejné ddvce zvysila Ziva hmotnost 0 9,6 %,
coZ nepfedstavuje Zddny drasticky rozdil. V britském
patentu nenf uvedeno piesné sloZeni aplikovaného ly-
sozymu, coZ znemoZiiuje spolehlivé srovnan{ zahrani¢-
nich a naSich vysledka.

ZjiSténé stimulaéni ucinky lysozymu musime analy-
zovat v tizkém vztahu s dynamikou mikrobnich cenéz
v trdvici trubici pokusnych brojlerovych kufat a vzé-
jemnych vztahti mikrofléry a hostitelského organismu
i potencidlni mikrobidln{ syntézy vitamini i zdsahd do
procest intermedidrniho metabolismu.
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Nase pokusy otevirajf zatim nevyfe$ené problémové
okruhy teoretické i praktické dileZitosti mikrofléry za-
Zivaciho istroji pro hostitelsky makroorganismus. Sti-
mulaéni Géinky lysozymu Ize mimo jiné vysvétlit i tim,
Ze se znemoZiiuje rast konvenéni mikrofléry, kterd ne-
gativné ovliviiuje uZitkové vlastnosti zvifete. Lysozym
pravdépodobné selektivné ovliviiuje rist jednotlivych
druhti mikrobidlnich cenéz a eliminuje ty druhy stfevni
mikrofléry, které zpsobuji riistovou depresi. Otevieny
zatim zlstdvd potenciondlni selektivni G¢inek lysozy-
mu na mikrobidlni druhy, které adheruji na epitel stfev-
ni sliznice, nebo zlistdvaji bez adheze k stfevni sliznici
v luminu stfev. Lze pfedpoklddat protektivni G&inek ly-
sozymu na bariérové funkce vystelky stfeva a jeho vliv
na adhezi a penetraci téch mikrobiélnich druhti do epi-
telidlnich bunék, které chrani hostitele pred Skodlivymi
u¢inky patogenni a saprofytické mikrofléry (Jolles
et al., 1972). Stfevn{ mikrofléra miZe byt pro hostitel-
sky makroorganismus prospésnd, Skodliva nebo nemusi
mit vibec Zddny vliv. Diivodn& lze predpoklddat, Ze
lysozym podmifioval rist t&ch mikrobidlnich druhd,
které maji pozitivni prospésné ucinky. Jednd se o dru-
hy, které Ziji v t&sném spojen{ se stfevnim epitelem a v
mikrobni cenéze také prevladaji. Pfiznivé i¢inky expe-
rimentdlni aplikace lysozymu lze spatfovat i v tom, Ze
se v tenkém stievé zménou mikrobidlni populace zvy-
Sila intenzita vstiebdvani. Tenké stfevo konvenénich
Zivodichu je totiZ méné& vykonné neZ tenké stievo ,,ger-
mfree” zvifat. Podminéné se miZeme vyslovit k pii-
padné mikrobidlni syntéze vitamind ve stfevé pokus-
nych skupin masnych hybridi a stejné tak i k rustu,
opotfebovdni a fyziologické vyméné vstiebavaciho epi-
telu tenkého stfeva pod urdujicimi vlivy vztaht mikrob-
nich cen6z a hostitelského mikroorganismu (Coates,
1980).

NasSe pokusy naznacuji dal$i problémové okruhy ci-
leného vyzkumu metodicky ndro&né analyzy mikrofl6-
ry stfeva konvenénich i gnotobiotickych kufat, ktery by
jednoznacné objasnil kauzdlni biostimulacni vztahy.
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AVAILABILITY OF AMINO ACIDS OF CHIRONOMID
LARVAE, PELLETED FEED MIXTURE AND THEIR
COMBINATION IN JUVENILE COMMON CARP
(CYPRINUS CARPIO L.)

DOSTUPNOST AMINOKYSELIN OBSAZENYCH V LARVACH
PAKOMARU, V KOMBINOVANEM KRMIVU A V JEJICH SMESI
PRO JUVENILNIHO KAPRA OBECNEHO (CYPRINUS CARPIO L.)

M. A. Shcherbina, I. F. Pershina

Scientific and Technical Center ,,Aquafeed”, Rybnoe, Dmitrov Region, Moscow Province,
Russia

ABSTRACT: Digestibility of protein and availability of amino acids of live chironomid larvae (Chironomus thummi) in
juvenile common carp were studied by means of incorporating Cr,O5 into the larval food. It was found that carp utilize
80-90% of the main proteinogenic amino acids. Methionine was the least available acid of the feed (49%). In the combined
diets methionine was resorbed in greater amounts (88%). Other amino acids of feed mixture and combined diet were resorbed
to 71-91%. There were no differences between availability of total sum of essential and replaceable amino acids. Calculations
of scores (e.g. percentage relation of available amino acids in dietary proteins to ideal protein) allowed estimating that
methionine was deficient in all diets. Score of methionine in feed mixture was twice lower than in the monodiet of larvae.
In the 35-day experiments growth rate of fish fed monodiets of larvae, feed mixture and their combination was adequate to
the values of the scores of methionine. Scores of essential amino acids calculated in accordance to their availability are the
objective indices of nutritive value of dietary protein and diet on the whole.

common carp; feed mixture; chironomid larvae; Cr,05; protein digestibility; amino acids availability

ABSTRAKT: Byla studovéna stravitelnost bilkovin a dostupnost aminokyselin obsaZenych v Zivych larvich pakoméri
(Chironomus thummi) tak, Ze do potravy larev byl pfidédn Cr,05. Bylo zji§téno, Ze kapr vyuZzil 80 aZ 90 % hlavnich protei-
nogennich kyselin. V krmivu byl nejhiife dostupny metionin (49 %). U kombinovanych dédvek doslo k resorpci metioninu ve
vét§im mnoZstvi (88 %). Resorpce ostatnich aminokyselin z kombinovaného krmiva a kombinovanych dédvek &inila 71 aZ
91 %. Nebyly zjistény Zadné rozdily v dostupnosti celkové sumy zédkladnich a substituovatelnych kyselin. Vypocty chemic-
kého sloZeni (napf. procentudlniho vztahu dostupnych aminokyselin v dusiku krmnych smési k obsahu idedlniho dusiku)
vedly ke kalkulaci, Ze obsah metioninu ve viech ddvkach byl deficitni. Obsah metioninu v krmné smési byl dvakrat niZ§f neZ
pfi monodieté skladajici se z larev pakomérl. V pokusech, které trvaly 35 dni, intenzita ristu ryb krmenych ddvkou larev,
krmnou smési a jejich kombinacemi odpovidala hodnotdm obsahu metioninu, Obsahy zékladnich aminokyselin zji§téné
v souladu s jejich dostupnostf jsou objektivnimi ukazateli nutriéni hodnoty dusfku obsaZeného v krmnych ddvkéch a v celkové
dieté.

kapr obecny; krmnd smés; larvy pakomdri; Cr,Oj5; stravitelnost bilkovin; dostupnost aminokyselin

INTRODUCTION

‘A part of amino acids is known to be unavailable
and being evacuated from the organism with faeces.
Thus, the amount of amino acids resorbed by fish dur-
ing digestion may differ significantly from their con-
tent in the consumed food. It was shown that the avail-
ability of amino acids of mixed feed components is
different in carp (Shcherbina, 1969, 1973; Pla-
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kas, Katayama, 1981; Salkova, 1984; Shcher-
bina et al.,, 1986, 1987, 1992; Salkova et al.,
1987). Similar results were obtained by Kaushik,
Luquet (1976) and Wojno, Dabrowska
(1978) for trout.

We did not find any analogous data for carp feeding
on pure cultures of plankton and benthos organisms.
Perhaps this is due to methodical reasons. We offer the
results of our investigations to be published believing
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they would be useful as information on amino acids
availability of larval chironomids as one of the favour-
ite ingredients of carp nutrition. Besides these data may
be interesting in a methodical plan as one of the first
attempt to use chromium oxide for determination of
digestibility of live zoobenthos.

MATERIALS AND METHODS

Carp yearlings weighing in average 22 g and live
culture of larval Chironomus thummi served as the sub-
jects of investigation. Fish rearing and experiments on
determination of protein and amino acids digestibility
were carried out in the laboratory recirculating systems
under temperature about 24 °C and oxygen concentra-
tion 4-6 mg/l. The volume of aquaria was 8 |. They
looked like cylinders with conical bottom ended by
a narrow tube with attached test tubes for collecting
faeces or residues of feeds.

During 20 days fish were acclimated to conditions
of rearing and trained to eat pellets from pendulum
feeders. The duration of the main period of experiment
was 35 days. There were 10 individually marked fishes
in each of two replicates of the trial. Pelleted feed VBS-
-RG-81 consisting of fish meal, soybean pollard, pea,
barley, wheat, bran and chalk used in the experiment.

The first portion of chironomid larvae were put into
aquaria an hour after filling the feeders with feed mix-
ture. The other portions were put 3-4 times at one hour
intervals. In the case of monodiet the daily dose of
chironomid larvae was 10% of fish weight. In the com-
bined variants 2.0% and 0.5% of chironomid larvae
were added to feed mixture. Being estimated for dry
matter of larvae it amounted to 2.0%, 0.4% and 0.1%
of fish weight.

The ration was determined from a difference be-
tween given and uneaten food taking into account its
losses caused by washing out. At the end of experimen-
tal period quota of dry matter of chironomids in the
consumed food amounted to 100, 16.6, 4.3 and 0% and
quota of feed mixture was correspondingly 0, 83.4, 95.7
and 100%. Chemical composition is listed in Tab. I.

Apparent protein digestibility and availability of
amino acids of feed mixture were determined ny inert
substances method in our prescription with chromium
oxide serving as a marker (Shcherbina, 1964). Di-
gestibility of chironomid larvae was determined by me-
thodical approach suggested by I. F. Pershina
(Shcherbina, Pershina, 1990). It is based on
the peculiarities of larval chronomids nutrition and on
their ability to catch particles suspended in the aquatic
environment or gather them from the bottom using
a catching net of salivary glands secret (Izvekova,
1980).

Before being given to fish, chironomid larvae were
reared without feeding under conditions of flowing
water and temperature of 7-8 °C. The day before ex-
periment they were filled with chromium oxide by
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placing them into pond silt containing 5% of Cr,0Os.
Then water supply was ceased without changing the
temperature. In 24 hours larvae were washed in running
water from silt and chromium oxide and dried by filter
paper. A small portion of larvae was sampled for
chemical analysis and the remaining were given to fish.

Faeces were collected for determination of digesti-
bility during the last six days of the final period of the
trial.

Chromium content was determined on Hitachi
Atomic Absorption spectrophotometer 180-50. Amino
acids were analyzed on Hitachi gas-liquid chroma-
tographer by commercial prescriptions after 24-hour
hydrolysis by 6N HCIl. Analysis was carried out for
average samples of feed and for united samples of fae-
ces from all fish in every variant.

To evaluate the conformity of available amino acids
content in animal body, pelletes feed and their mixture
with fish requirements, their scores (Pokrovsky,
1974) were estimated by the formula:

AF = A[ 100
Ai

where: Af and Ai — percentage of amino acid in fodder and ideal
protein

An ideal protein was considered as amino acids per-

centage characterizing carp requirements in our inter-
pretation (see Tab. I).

RESULTS AND DISCUSSION

Quantitative analysis was carried out for 17 basic
proteinogenic amino acids including 9 essential ones
(Tab. I).

Amino acids content in larvae assessed per unit of
live mass was almost three times lower than in artificial
feed. This level was 1.8 times higher when calculated
by dry matter. Analysis of estimated amino acids ratio
showed a number of differences. The lower level of
arginine (by a factor 1.3), proline (by a factor 1.7), gly-
cine (by a factor 1.2) and the higher level of glutamic
acid, lysine, leucine and a-alanine (by a factor 1.2-1.3)
were the most significant differences in comparison to
mixed feed.

Amino acids ratio in combined diets did not differ
significantly from mixed feed because of low share of
chironomid larvae.

When carp digested chironomid larvae (Tab. II), the
easiest chipping off and resorbing was found for lysine,
arginine (93%) and for glutamic and aspartic acids
(91%) (Tab. II). Valine, isoleucine, glycine, serine and
a-alanine were well resorbed. Availability of the main
part of other essential and replaceable amino acids was
high and amounted to 89-84%. Smaller indices were
found for tyrosine (80%) and minimal ones for leucine
(74%). Carp received about 87% of the total amount of
accounted amino acids. It is slightly higher than protein
digestibility (85%) and supports better availability of
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1. Composition of larval Chironomus thummi, feed mixture VBS-RG-81, their combination and ideal protein for carp

Diets
Index Chirononis feed combined diets ld:;ll! gﬂr:;gin
thummi mixture feed mixture 95.7%, | feed mixture 83.4%,
Ch. th i 43% Ch. thummi 16.6%
Water (% wet weight) 80.5 8.7 11.8 20.6
In dry matter (%):
Crude fat 93 23 2.6 34
Carbohydrates 33.0 63.4 62.0 584
Crude ash 47 5.1 5.1, 5.0
Crude protein 53.0 29.2 303 332
Amino acids
% wet weight 9.6 26.7 26.7 26.4
% dry matter 49.2 279 28.4 31.1
Essential 47.0 443 44.6 45.2
Arginine 57 73 73 7.1 58
Histidine 25 27 2.7 2.8 24
Lysine 72 58 59 6.0 6.6
Threonine 5.1 49 49 ‘ 5.0 8.9
Valine 44 45 45 45 4.6
Methionine 19 1.7 1.7 1.8 22
Isoleucine 44 4.0 4.1 4.2 3.7
Leucine 9.2 7.4 7.5 B 6.2
Phenylalanine 6.6 6.0 6.0 6.1 4.6
Replaceable 53.0 55.7 55.4 54.8
Aspartic 10.7 12.0 11.8 11.7 5.1
Glutamic 15.0 113 11.5 11.8 5.1
Serine 59 6.3 6.3 6.2 4.]
Glycine 4.8 59 58 57 4.7
a-alanine 7.8 6.5 6.6 6.7 52
Tyrosine 3.0 4.0 39 38 3.2
Proline 5.0 8.5 8.3 7.8 -
Cystine 0.8 12 1.2 1.1 -

“from Shcherbina and Salkova (1987)

amino acid nitrogen in fish. When fish were fed with
mixed feed, the most part of amino acids was resorbed
to a relatively lower extent. The minimal values were
found for methionine (49%). Perhaps it is due to the
presence of soybean pollard and pea in feed mixture
formulation (Shcherbina, 1973; Wojno, Da-
browska, 1978).

In variants with combined diet an increase of chiro-
nomid quota most significantly influenced methionine
availability, which rose to 71% and 88%. Decrease of
lysine availability to 82% and 78% was unexpected and
incomprehensible, while for mixed feed and chirono-
mids it amounted to 89% and 93%, respectively.

The conformity of amino acids of food to carp re-
quirements was estimated by the score of available
amino acids (Tab. III).

Methionine was the first limiting amino acid in the
chironomid proteins. Carp requirements for methionine
were provided only to 77%. Valine was the second
limiting amino acid (84%). The lack of tyrosine (score
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75%) is not significant because phenylalanine score is
high (125%).

As shown in Tab. III, such amino acids as phenyl-
alanine, threonine and leucine were in surplus and had
to be used for energetic needs. The excess of replace-
able amino acids is natural and does not deteriorate the
nutritive value of chironomid larvae protein.

Being deficient in methionine, feed mixture satisfied
only one third of fish requirements. From this point of
view the deficiency of the second limiting acid lysine
(score 78%) and valine (82%) is not significant. Ac-
cording to the law of minimum, the nutritive value of
protein from feed mixture was twice lower in comparison
with chironomid larvae proteins because of the limit of
methionine.

Addition of larval chironomids to feed mixture re-
duced the disbalance in a diet to some extent. For in-
stance, in comparison with feed mixture, methionine
score increased by a factor 1.5 in variant 3, by a factor
2 in variant 4 (to 72%) and approximated to lysine
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1. Availability of amino acids of larval Chironomus thummi, feed mixture VBS-RG-81 and combined diets (% of ingredients supplied with

feed)
Diets
Index Chironomus feed combined digts
thummi mixture feed mixture 95.7%, feed mixture 83.4%,
Ch. thummi 4.3% Ch. thummi 16.6%
Essential
Arginine 92.7 90.1 88.0 91.1
Histidine 87.0 88.3 85.5 90.1
Lysine 93.0 88.6 81.5 77.8
Threonine 87.2 85.4 81.9 87.5
Valine 873 84.3 92.1 86.6
Methionine 88.9 49.3 715 88.5
Isoleucine 89.8 85.6 89.4 87.2
Leucine 73.6 87.7 825 86.0
___ _Phenylalanine ___ | o5 | 4| 8.1 871
A N o T Tws
|~ “Replaceable | | T
Aspartic 90.7 86.7 89.7 89.1
Glutamic 91.5 713 80.9 834
Serine 89.6 87.3 85.7 89.1
Glycine 834 78.6 78.9 80.6
o-alanine 90.1 83.3 75.7 86.8
Tyrosine 80.2 86.6 84.8 88.4
Proline 84.6 87.6 86.3 88.5
_Cystine | g1 1 88.1 91.5 87.8 ]
[ Mean B R N e 8s3 | 818
i Tow | 885 | 8s3 | 856 | 877 |
Crude protein 85.0 80.2 83.9 85.4

" The mean value was calculated taking into account the content and availability of each amino acid in the feed

score (71%). It results theoretically in an increase of
nutritive value of proteins of combined diet by a factor
1.5 and 2 in comparison with feed mixture and in sub-
sequent approximating to the variant of monodiet of
larval chironomids.

Analysis of obtained production results confirmed
this suggestion (Tab. IV). The table shows that the
growth rate of carp fed feed mixture was twice lower
than in carp fed only chironomid larvae, although con-
sumption of the latter was significantly lower. The ra-
tion in fish fed combined diets was insignificantly
higher and their growth rate was better than that of
given feed mixture. The direct correlation was found
between fish growth and value of methionine score. In
the fourth variant this correlation was directly propor-
tional.

Objectivity of the estimated relationships is con-
firmed to some extent by comparison of expenditures
for total and digestible nutrients for fish growth
(Tab. IV). There was a direct correlation between ex-
penditures for protein of the combined diets and quota
of larvae in the diet. Feed expenditures in variants with
monodiet of larvae resembled those in variants with
combined diets and maximal quota of larvae (0.50 and
0.54 g of digestible crude protein per 1 g of fish gain).
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Simultaneously, there were some differences between
expenditures for dry matter caused by chemical com-
position of the diet.

Besides said above, obtained biological data con-
firms the objectivity of correlation between amino
acids in ideal carp protein estimated in our earlier stu-
dies (Shcherbina, Salkova, 1987) (Tab. I).

The obtained data show that inert substances method
in our modification is suitable for measurement of di-
gestibility of live chironomid larvae in fish. It was es-
timated by this method that amino acids composing
proteins of carp favourite food were easily chipped off
and resorbed in the gut. The most complete absorption
was found for arginine, lysine (93%), glutamic and
aspartic acids (91%). It supports revealed earlier pecu-
liarities of absorption of diaminocarbonic and monodi-
carbonic amino acids (Shcherbina, 1969, 1973;
Wojno, Dabrowska, 1978). The others were re-
sorbed to a lower extent. Minimal value was found for
leucine (74%). There were no differences between
availability of essential and replaceable amino acids.

Amino acids of feed mixture were less available.
Their availability was 90-77% while minimal value for
methionine was 49%. Similar values were also found
for combined diets. The peculiarity of the latter was the
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III. Scores of amino acids available for carp (per cent)

Diets
Index Chironomus feed crtie dice
thummi mixture feed mixture 95.7%, feed mixture 83.4%,
Ch. thummi 4.3% Ch. thummi 16.6%
Essential
Arginine 91 113 111 112
Histidine 91 99 105 105
Lysine 101 78 73 71
Threonine 114 107 103 112
Valine 84 82 89 85
Methionine 77 38 56 72
Isoleucine 109 105 99 99
Leucine 109 105 99 107
Phenylalanine 125 115 117 119
Replaceable
Aspartic 190 204 203 204
Glutamic 137 83 88 94
Serine 129 135 132 135
Glycine 85 99 97 98
a-alanine 135 104 96 112
Tyrosine 75 108 104 105

1V. Growth rate, food consumption per day and food : gain ratio in fish fed on larval chironomids, mixed feed and combined diets (after

Shcherbina, Pershina, 1988)

Diets

Index

combined diets

(% bw per day)

Food : gain ratio®

— for dry matter of feed
— for crude protein

1.20 £ 0.23%0.95
0.61 + 0.09%0.50

Chironomus feed
thummi mixture feed mixture 95.7%, | feed mixture 83.4%,
Ch. thummi 4.3% Ch. thummi 16.6%
Average diet per day a b b b
(% of dry matter to body weight) 1.8+0.5 23+0.1 24+0,08 26+0.1
Growith rate 1.48 % 0.09* 0.69 + 0.04 1.20 + 0.09° 1.42 + 0.06"

2.00 + 0.16%/1.25
0.63 + 0.05%0.54

2.00 + 0.28%/1.25
0.66 + 0.09%0.57

2.60 + 0.10%1.61
0.76 + 0.04"/0.60

" In front of the line — % of gross dry matter or protein, beyond the line — % of digestible dry matter or protein
Values with different superscripts are significantly different (P < 0.05) and values having the same superscripts are not significantly different

increase of methionine availability to 72 and 86% and
unaccountable decrease of lysine availability from
82 to 78%.

There were no significant distinctions in availability
of the total sum of essential and replaceable amino
acids.

Calculation of chemical scores (e.g. percentage rela-
tion of amino acids content in proteins of the diet to
ideal protein) taking into account their availability for
fish, allowed to consider the order of their limiting in
the studied diets. In all cases, methionine was the first
limiting amino acid and lysine was the second for feed
mixture and combined diets. In accordance to the law
of minimum, the deficiency of methionine in feed mix-
ture has to result in the adequately low nutritive value
of its proteins. The latter must have been twice lower
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in comparison with monodiet of larval chiromids and
have increased adequately to methionine scores in the
variants of combined diets.

This conclusion was confirmed by the results of our
35-day experiments. Per day growth rate of carp fed the
monodiet of larvae differed from the carp fed feed mix-
ture by a factor 2 like methionine scores. When fed
combined diets fish growth increased proportionally to
methionine scores. In the variant of combined diet with
maximum quantity of larvae it approached the variant
with monodiet of larvae.

It was concluded on the basis of obtained data that
the scores of essential amino acid calculated in relation
to their availability are the objective indices for the
nutritive value of dietary proteins and the whole diet
from the point of view of fish feeding.
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ANALYZA INDIVIDUALNYCH ROZDIELOV
V HABITUACNOM PROCESE OSIPANYCH
PLEMENA DUROK

ANALYSIS OF INDIVIDUAL DIFFERENCES IN A HABITUATION
PROCESS IN PIGS OF DUROC BREED

M. Novacky', I. Liday?

lFaculty of Natural Science of Comenius University, Bratislava, Slovak Republic
2University of Agriculture, Nitra, Slovak Republic

ABSTRACT: Habituation of orientation-investigative behavior was followed in 21 pigs of Duroc breed in a test chamber
(320 x 420 cm) (boars n = 10, sows n = 11). In two 30-minute tests at the age of 90 days and 180 days at the mean weight
of 34 kg and 96 kg the occurrence of locomotor activity (the number of grid crossings over the grid drawn on the floor of
the test chamber ~ their frequency), voice signals (their frequency) and sniffs (their duration in time) was observed. The pigs
show responses to stress in agreement with their behavioral characteristics. The data indicate negative impacts of stress on
the behavior of pigs in social groups (canibalism, caudophagia, aggressivity), on their performance and carcass value.
Therefore trials are focused on determination of optimum characteristics in the behavior of animals and of appropriate carcass
values in relation to these characteristics. The acquired material makes it possible to evaluate CNS excitability and habituation
process described by locomotor activity, voice signals and sniffs. A decrease in the frequency of locomotor activity was
observed in all animals. As for age differences, three-month barrows and gilts were more active than six-month ones (Figs. 1
and 2). Voice signals were characterized by dishabituation in form of the higher frequency of voice signals in sows at the
age of six months at the end of the test (Figs. 3 and 4). Evaluation of sniffs revealed insignificant differences between the
sexes at the age of three months (p = 17.65%). On the contrary, the differences at the age of six months were significant
(p = 99.97%, p < 0.01). While the frequency of sniffs was increasing in boars at the end of the test, sows showed habituation
in 20 minutes (Fig. 6). The results make it possible to discuss the fact that the categories of behavior are different in the
boars and in the sows at adolescence, as they are influenced by neurohumoral and physiological mechanisms, as well as there
differences in behavior between the sexes in relation to innate investigative activity in the environment concerned. Besides
the locomotor activity, the sows have an important ability of acoustic communication used in epimeletic signals of taking
care of the young and to communicate with the young. In the investigative process of boars sniffs are dominant, besides the
locomotor activity, in their territorial, social and sexual behavior.

pig ethology; Duroc breed; CNS excitability; habituation

ABSTRAKT: V pokusnej komore, ktor4 predstavovala pre zvieratd nové prostredie (,,open field”), sme sledovali individudlny
habituaény proces exploraéného orientaéno-pétracieho spravania u 21 o$ipanych plemena durok (bravce n = 10, prasnice
n = 11). Motorickd aktivitu, hlasové prejavy a ofuchdvanie sme u zvierat zaznamenévali v 30minitovych dopoludiajsich
testoch vo veku troch a iestich mesiacov pri priemernej hmotnosti 34 kg a 96 kg. Na zdklade vysledkov sme uréili vekové
a sexudalne rozdiely v excitabilite CNS a v habituaénom procese plemena durok. Zistili sme, Ze okrem z4kladnych sledovanych
indikdtorov sprdvania — motorickej aktivity a hlasovych prejavov je v habituaénom procese vyznamnd aj aktivita oCuchdvanie.
V préci hodnotime aj vekové a sexudlne rozdiely vo vyskyte sledovanych indikétorov.

etolégia osfpanych; plemeno durok; excitabilita CNS; habituicia

UvoD

¢

Na zétaZové situdcie v chovoch offpanych reaguji
zvieratd v silade s ich individudlnymi behaviordlnymi
vlastnosfami v sprdvani. Rdzni autori upozoriiuji na
negatfvne ddsledky stresu na sprévanie a uZitkovost
zvierat (Ewbank et al, 1976; L6hr, 1967; Fra-

ZIVOCISNA VYROBA, 40, 1995 (7): 325-328

ser etal., 1994; Poltarsky, 1989; Poltdrsky,
Bulla, 1986; Tarocco, 1989; Wood-Gush,
Vestergaard, 1991). Zistilo sa, Ze v podmienkach
fariem a velkochovov sa lep$ie uplatiiuji zvieratd, kto-
ré si odolné voci zdfaZovym vplyvom. Pozornost sa
preto venuje $tidiu moZnosti zisfovat individuélne be-
haviorélne vlastnosti hospodarskych zvierat pre prak-

325



tické ti&ely vyberu jedincov s optimalnymi vlastnosta-
mi v sprdvani (Beilharz, Cox, 1967; Marti-
nek etal, 1976; Novacky, Martinek, 1982;
Novacky, Liday, 1992). Autorov dalej v tomto
zmysle zaujimali aj vekové a sexudlne rozdiely v hla-
dine excitability CNS a v habituatnom procese o$ipa-
nych z hladiska ich vyuZitenosti v §fachtitelskom pro-
cese (Novacky, Liday, 1994).

V tejto prici sme venovali pozornost analyze hladin
individudlnej excitability oSipanych v habituacnom
procese, vyjadrenych indikdtormi exploracného spriva-
nia v novom prostredi pokusnej komory: motorickou
aktivitou, hlasovymi prejavmi a o¢uchdvanim.

MATERIAL A METODA

V 30minitovom habituacnom teste sme sledo-
vali 21 ofipanych plemena durok (10 kastrovanych
bravcov a 11 prasnic) metédou habituaéného testu
v ,otvorenom poli* v pokusnej komore o rozmeroch
320 x 420 cm. Na podlahe bolo vyznacenych 12 §tvor-
cov. Sledované aktivity zvierat sme zaznamendvali in-
dividudlne pomocou uzavretého televizneho okruhu
(dve kamery v pokusnom priestore) v miestnosti pre
pozorovatefov. Hlasové prejavy sme sledovali pomo-
cou mikrofénov v pokusnej komore a reproduktorov
mimo nej. Sledované indikétory behaviordlnych vlast-
nosti zvierat sme zaznamendvali na pocitadi Sharp
v mindtovych rezoch bud vo frekvencii (motorick4 ak-
tivita a hlasové prejavy), alebo v sekunddch (aktivita
ouchdvania). Zvieratd sme testovali vo veku troch
a Siestich mesiacov pri priemernej hmotnosti 34 kg
a 96 kg. Vysledky sme Statisticky vyhodnotili (r-test
a Spearmanova poradovéd koreldcia), priom sme vy-
uZili nekomerény program pre zdznam aktivit (Zim-
mermann et al,, 1993). Vietky testy sme robili
v zimnom obdobi (december—februdr).

VYSLEDKY A DISKUSIA

Ziskany materidl ndm umoZiiuje hodnotit habitua&ny
proces, vyjadreny motorickou aktivitou, hlasovymi pre-
javmi a o¢uchdvanim.

Motoricka aktivita. U vietkych zvierat sme zazna-
menali zniZovanie frekvencie motorickej aktivity, vy-
jadrenej prechodom $tvorcov vyznacenych na podlahe
pokusnej komory od zaciatku 30minitového testu aZ po
jeho ukoncenie. ZniZovanie aktivity bolo moZné pozo-
rovat vo veku troch, ako aj Siestich mesiacov. V siilade
s predpokladom boli trojmesaéné zvieratd aktivnejSie
ako Sestmesadné (obr. 1 a 2). Z hladiska sexudlnych
rozdielov v motorickej aktivite v habituacnom procese
sme vo veku troch a Siestich mesiacov nezaznamenali
medzi bravcami a prasnicami podstatné rozdiely (prvy
test p = 37,22 %, druhy test p = 81,69 %).

Hlasové prejavy. Pri hodnoteni frekvencie hlaso-
vych prejavov a jej porovnédvani s frekvenciou motoric-
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kej aktivity moZno kon3tatovaf rozdiely. Zatial ¢o
v motorickej aktivite je evidentny pokles aktivit vo ve-
ku troch a Siestich mesiacov, u hlasovych prejavov sme
zaznamenali v priebehu testov vzostup frekvencie hla-
sovych prejavov.

Z hradiska sexudlnych rozdielov vo vyskyte hlaso-
vych prejavov mozno konstatovat takmer identicky kle-
sajuci priebeh hlasovych aktivit u bravcov a prasnic vo
veku troch mesiacov (obr. 3 a 4). Naopak, na konci
druhého testu vo veku Siestich mesiacov sa frekvencia
hlasovych prejavov u prasnic v porovnani s bravcami
zvysila (dishabituacny proces). ZvySend frekvenciu
hlasovych aktivit u prasnic moZno podla nd$ho ndzoru
interpretovat ako vrodené inStinktivne prejavy. Uplat-
fiuje sa v socidlnej akustickej komunikécii u domestifi-
kovanych ofipanych, ¢o vyuZivaji v prevaZnej miere
prasnice v komunikdcii s mldd'atami. Aj u predkov osi-
panych — u diviaka (Sus scrofa) si charakteristické ako
Zivotne vyznamné akustické komunikaéné signdly, kto-
ré maji v socidlnych skupindch predovietkym matiek
a mlddat funkény vyznam pozitivne emociondlneho na-
ladenia a okrem toho sa uplatiiuji v socidlnom a se-
xudlnom sprdvani aj u dospelych diviakov obidvoch
pohlavi (Wolf, RakuSan, 1977; Novacky,
Liday, 1992).

Ocuchavanie. Zatial ¢o rozdiely medzi bravcami
a prasnicami z hladiska hodnotenia vyskytu a frekven-
cie indikdtora ofuchdvania (priestoru, podlahy a stien
pokusnej komory) v prvom habituaénom teste vo veku
troch mesiacov si bezvyznamné (p = 17.65 %), obja-
vili sa preukazné rozdiely v distribicii hlasovych pre-
javov medzi obidvoma pohlaviami vo veku Siestich
mesiacov (p < 0,01 = 99,80 %) (obr. 5 a 6). U prasnic
vo veku Siestich mesiacov sme pozorovali uZ od piatej
minity vyrazny pokles aktivity o¢uchdvania s Gplnym
ukonéenim jej vyskytu v 20. miniite testu (obr. 6).

Naproti tomu u bravcov vo veku Siestich mesiacov
sme v druhom teste zaznamenali zvySenu frekvenciu
vyskytu ofuchdvania v celom priebehu testu. Znamena
to, Ze u roznych pohlavi v obdobi maturicie prevlddaji
z hladiska exploraéného spravania v novom prostredi
iné Specifické kategérie sprdvania, o sivisi aj s ich
spradvanim po obdobi maturdcie v dospelosti.

U prasnic je ich hlasovy prejav etologicky doleZity
z dévodu akustickej komunikécie (napr. matiek s mla-
d'atami). U bravcov zase prevlada ako biologicky vy-
znamnd aktivita oCuchdvanie, ktord sa uplatiiuje nielen
pri explora¢nom sprdvani v novom prostredi, ale pre-
dovsetkym v socidlnych a sexudlnych forméch sprava-
nia.

Autori citovanych prdc sa zamerali na vyhodnotenie
motorickych aktivit a hlasovych prejavov, pri¢om
obidva indikdtory spravania poskytovali v mnohych
pripadoch podobné vysledky. Ostatnym indikdtorom
spravania sa doteraz venovala iba mald pozornost (o&u-
chdvanie, elimina¢né aktivity, hrabanie, rypanie do
podlahy a dalSie).

Z tychto dévodov sme sa pokusili vyhodnotit aj vys-
kyt aktivity ocuchdvanie v exploracnom procese, ktord
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1. Grafické vyjadrenie motorickej aktivity u bravcov; os x — miniity,
os y - poget Stvorcov, — 1. test, - - - - 2. test — Graph of locomotor
activity in boars; x-axis — minutes, y-axis — number of grids, — 1st
test, - - - - 2nd test

2. Grafické vyjadrenie motorickej aktivity u prasnic; os x — miniity,
os y — podet Stvorcov, — 1. test, - - - - 2. test — Graph of locomotor
activity in sows; x-axis — minutes, y-axis — number of grids, — 1st
test, - - - - 2nd test
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3. Grafické vyjadrenie distribiicie hlasovych prejavov u b 3 08 X
- miniity, os y — po&et hlasovych prejavov, — 1. test, - - - - 2. test
— Graph of distribution of voice signals in boars; x-axis — minutes,
y-axis — number of voice signals, — 1Ist test, - - - - 2nd test

4. Grafické vyjadrenie distribiicie hlasovych prejavov u prasnic; os x —

minity, os y — poget hlasovych prejavov, — 1. test, - - - - 2. test
— Graph of distribution of voice signals in sows; x-axis — minutes,
y-axis — number of voice signals, — 1st test, - - - - 2nd test
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5. Grafické vyjadrenie distribiicie aktivity ofuchdvania u bravcov;
0s X — minity, os y — sekundy, — 1. test, - - - - 2. test — Graph of
distribution of sniffing activity in boars; x-axis ~ minutes, y-axis -
seconds, — 1st test, - - - - 2nd test
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6. Grafické vyjadrenie distribiicie aktivity oCuchdvania u prasnic;

os x — minity, os y — sekundy, — 1. test, - - - - 2. test — Graph of
distribution of sniffing activity in sows; x-axis — minutes, y-axis -
seconds, — 1st test, - - - - 2nd test
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mé u cicavcov vyznam predovietkym v orientaéno-
-pdtracom, socidlnom a sexudlnom sprdvan{. Aktivitu
o&uchédvanie moZno hodnotit aj z fyziologického hra-
diska ako vyznamni behaviordlnu zloZku stratégie pre-
Zivania zvierat vo volnej prirode. Nase pokusy pouka-
zuji aj na individuélne, vekové a sexudlne rozdiely
v uplatiiovani sledovanych aktivit v habituaénom pro-
cese.

V tejto préci sme popri excitaénych hladindch a ha-
bituadnom procese za&ali sledovat aj vlastnd iZitkovost
zvierat (priemerny denny prirastok, spotreba krmiva na
1 kg prirastku, podiel cennych misovych Casti, prie-
mernd vySka chrbtovej slaniny, percentudlny podiel
stehna z jato¢nej polovi¢ky a plocha MLD) vo vzfahu
k individudlnej drovni excitability. Sivisi to s na$im
pévodnym predpokladom, Ze vysokd excitabilita, vy-
jadrend predovietkym motorickou aktivitou v novom
prostredi, mdZe byt negativnym faktorom, ktory ov-
plyviiuje uZitkové vlastnosti zvierat.

Aj ked sa ndm ukazuji uréité vztahy medzi tymito
dvoma sledovanymi zdkladnymi pokusnymi hodnota-
mi, zatial ich neuvddzame pre relativne maly pocet po-
kusnych zvierat plemena durok (n = 21) a nie je moZné
vyslovit sa s kone¢nou platnostou o tom, & existuje
ur¢itd neurofyziologickd sdvislost medzi vrodenymi
excita®nymi vlastnosfami a parametrami jato&nych
hodnét. Tymto problémom chceme venovat pozornost
v daldich pricach.
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ANALYZA UKAZATELU VYKRMNOSTI A JATECNE
HODNOTY U BERANKU PLEMENE CHAROLLAIS

ANALYSIS OF FATTENING PERFORMANCE AND CARCASS VALUE
INDICATORS IN RAM-LAMBS OF CHAROLLAIS BREED

M. Shaker Momani', I. S4da’, L. Stolc?, F. Vohradsky', D. Vederova’

' Czech University of Agriculture, Institute of Tropical and Subtropical Agriculture, Praha,
Czech Republic

2 Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

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

ABSTRACT: The objective of the trial was to evaluate the growth ability and carcass value of ram-lambs of Charollais breed
raised in operation conditions at two level of nutrition. The trial was based on random selection of 28 ram-lambs, singles or
from litters of larger size, which were divided into two groups (control and experimental) with 14 individuals each. Ram-lambs
and their mothers were moved to two separated paddocks. At the beginning of the trial, the average age of ram-lambs in the
control group was 62.79 days and their average live weight was 18.89 kg; the respective values for the experimental group
were 68.14 days and 20.48 kg. Feed ration for ram-lambs in the control group consisted of genuine milk and good-quality
pasture, and salt lick and free choice of water were available. In the experimental group the ram-lambs were on the same diet
as those of the control group, receiving additional 200 g grains per head/day (COJ II, oat groats and barley groats at a ratio
1:1:1). At the end of the trial the average age of ram-lambs in the control group was 132.63 days and average live weight
37.27 kg; the respective values of the experimental group were 138.14 days and 40.85 kg. Eight ram-lambs were chosen for
control slaughter out of either group. The choice followed the range + 16 (standard deviation) with respect to the average
live weight. Some body measures were determined in the ram-lambs before slaughter and their meatiness was subjectively
classified by a five-score scale. The animals were slaughtered after 24-hour fasting, following the preceding weighing on
empty stomach. After slaughter we determined carcass weight and dressing percentage in warm condition and after cooling
(24 hours), dressing percentage and carcass weight in cold condition, and we measured some carcass dimensions and made
a carcass analysis. At the end of the trial, basic statistical values were determined for both groups to acquire data and
significance of differences between the means of t-test was checked. Correlation relations between some parameters of
fattening performance and carcass value of lambs were also examined. In the experimental group, total weight gain of some
ram-lambs was 20.51 * 1.05 kg during the trial while the average daily weight gain was 0.293 * 0.01 kg, in the control group
the respective values were 18.50 + 1.27 and 0.264 * 0.02 kg, but the difference between the experimental and control group
was not significant. Evaluation of the indicators of by-products (Tab. III) brought about significant differences only in limbs
and full digestive tract (P < 0.05). The highest dressing percentage in warm condition (49.63 * 0.89%) was determined in
ram-lambs of the experimental group, and relative to the ram-lambs of the control group (45.59 + 0.85%) the difference was
highly significant (P < 0.01). The differences in the indicators of age and live weight on empty stomach were not significant.
Tab. V shows the weight and percentages of the parts of carcass in ram-lambs and the area of m.ld. A statistically significant
difference (P < 0.05) was found out in chuck weight — 3.23 + 0.11 kg in the experimental group and 2.83 + 0.12 kg in the
control group. A very close and statistically significant relation was determined between live weight on empty stomach and
carcass weight in warm condition (r = 0.953). There were high values of correlation coefficients between live weight on
empty stomach and dressing percentage (r = 0.701), and carcass weight in warm condition and dressing percentage
(r = 0.880). Significant correlation coefficients ranging from r = 0.807 to 0.913 were calculated for the relation between live
weight on empty stomach and the values of weight determined by carcass analysis (leg, loin and rib). The correlation
coefficients (r = 0.819 to 0.974) were also significant for the relation between carcass weight in warm condition and the same
values of carcass analysis.

Charollais; ram-lambs; fattening performance; carcass value
ABSTRAKT: Cilem pokusu bylo hodnoceni riistové schopnosti a jate¢né hodnoty berdnkl plemene charollais chovanych
v provoznich podminkach pii dvou irovnich vyZivy. Do pokusu bylo ndhodn& vybrdno 28 berdnki, ktefi byli rozdéleni do

dvou skupin po 14 zvffatech a spole¢né s matkami pfevedeni do dvou pastevnich oplitkid. Kontroln{ skupina méla k dispozici
matef'ské mléko, kvalitni pastevni porost, solny liz a vodu ad libitum, pokusné skupina byla pfi stejném krmeni pfikrmovana
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jadrnou smésf v mnoZstvi 200 g na kus a den. Po 70 dnech trvin{ pokusu bylo z kaZdé skupiny vybrdno osm berdnkl
o hmotnosti v rozsahu 1 ¢ od primérmné Zivé hmotnosti. Kontrolni skupina dosdhla b&hem pokusu 18,50 kg celkového
pfiriistku a 0,264 kg primé&mého dennfho pifristku, pokusn4 skupina 20,51 kg a 0,293 kg; rozdily nebyly statisticky vyznam-
né. Po poréZce byly zjisfovany: jate¢nd hmotnost za tepla a studena (po 24 hodinich chlazeni), jatecna vytéznost (kontroln{
skupina 45,59 %, pokusné skupina 49,63 % — P < 0,01), déle hmotnosti a podily jednotlivych &asti jate¢ného trupu, plocha
m.l.d. a n&které fenotypové korelace mezi Zivou a jate¢nou hmotnostf a mezi hmotnostf a podily jateéného téla (r = 0,594 az
0,959). V ukazatelich kvality masa nebyly mezi skupinami zji§tény vyznamné rozdily.

charollais; berdnci; vykrmnost; jate¢n4 hodnota

UvoD

V poslednich letech vystupuje do popfedi kol zvy-
Sovén{ produkce a kvality skopového a piedev§im jeh-
né¢fho masa.

O objemu produkce rozhoduje vedle plodnosti a vy-
krmové schopnosti ovci také jatend hodnota.

Vzhledem k tomu, Ze jatend hodnota je komplex
znakd, které neni moZné stanovit pfimo na Zivém zvi-
feti, povaZujeme za dilleZité kvantitativnf i kvalitativn{
hodnocenf jate&nych trupi jehiiat, nebot tato hodnocen{
jsou vyznamnym ukazatelem vhodnosti chovu daného
plemene v ur¢itych podminkéch.

Jednou z moZnostf sniZeni spotfeby jadrnych krmiv
je zavedeni jarniho bahnéni, kdy jehiiata pochézejici
z tohoto bahn&ni se pifevedou spole¢né s matkami na
pastvinu a nejsou béhem pastevniho obdobi pfikrmova-
na (Fantovd et al, 1986). Podle autori Goéhler
a Lienberger (1972) jsou dileZité denni pfirlst-
ky, které jsou v negativnim vztahu k obsahu vnitfniho
podkoZniho tuku a naopak jsou ve vysoké kladné kore-
laci s plnohodnotnymi ¢4stmi jate¢ného trupu. Sland
a Jakubec (1976) povaZuji za nejdileZit&jsf ukaza-
tel primérny dennf piiristek, nebot kromé& pfimého vli-
vu na efektivnost vykrmu je v kladné korelaci s kvali-
tativnimi ukazateli, jako je uklddédni svaloviny a nizk4
tvorba tuku. Sland (1987) uvadi, Ze dileZitym uka-
zatelem jate¢né hodnoty je hmotnost kyty, kterd tvofi
zhruba dvé& tfetiny vysekového masa I. kvality. Kyta je
souCasné ukazatelem celkové zmasilosti jehiiat. Také
uvéddi, Ze z ukazateld jate¢né hodnoty md nejmens{
hodnotu vyté€Znost. Mezi hmotnosti kyty a hmotnosti
nékterych poZivatelnych &4sti jate¢ného trupu zjistila
tato autorka vysoce vyznamné korelace (r = 0,662 aZ
0,893).

Podle autori Gajdo$ik a Poldch (1984) vy-
téZnost masa stoupd se zvySujicim se v€kem a Zivou
hmotnosti, nebof se zvySuje procentudlni podil masa
a klesd podil kostf. Autofi ddle uvadgjf, Ze jate¢nd vy-
t€Znost kladné koreluje s procentudlnim podilem steh-
na z celkové hmotnosti jate¢ného téla.

Pro odhad zmasilost jateénych trupii lze pouZit idaje
o hmotnosti kyty, ponévadZ byl zji§tén vysoce vyznam-
ny korelaénf koeficient mezi hmotnost{ kyty a hmot-
nosti ostatnich poZivatelnych ¢asti (Shanaah, 1987).

Hiner a Thorntor (1962) zjistili korelaén{
koeficient pro vztah mezi Zivou hmotnosti kritce pfed
pordZzkou a hmotnosti cennych &asti r = 0,80.
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Vysledky autord Sland a Jakubec (1976)
ukazuji, Ze pfi vySSi jatecné vyté€Znosti se ziskd vetsf
mnoZstvi vysekového masa, coZ je samoziejmé ekono-
micky vyhodnégjsi. Nelze v§ak opomenout, Ze hmotnost
pfed pordZzkou se mé&ni s hmotnosti kiiZe, tj. podle
mnoZstvi a délky viny. Siler a kol. (1980) konstatujf,
Ze vzestup jateCné vyté€Znosti je vyjadienim relativniho
poklesu riistu vnitinich orgdnti a nékterych sloZek ja-
te¢ného odpadu (kiiZe, kondetiny aj.). Soub&Zné se zvy-
Sovanim vyté€Znosti stoupd podil hodnotnych &ésti.
Campion et al. (1976 - cit. Siler a kol., 1980)
zjistili, Ze pfi vzestupu Zivé hmotnosti o 10 kg se zvysi
podil hodnotnych vysekovych &asti o 5,46 kg. Rada
autorli upozorfiuje na vy¥¥f vyt€Znost pfi pordZce ve
vy§§ich hmotnostech (Van Isterdael, 1987; Sla-
nd, Jakubec, 1979 a dalsi).

MATERIAL A METODA

Cilem pokusu bylo hodnoceni ristové schopnosti
a jate¢né hodnoty berdnkl plemene charollais chova-
nych v provoznich podmink4ch pfi dvou drovnich vy-
Zivy.

Do pokusu bylo ndhodné vybrdno 28 berdnki po-
chézejicich z jedin¢kd a vicedetnych vrhi, ktefi byli
rozdéleni do dvou skupin po 14 zvifatech.

Berdnci byli od narozeni aZ do doby zahdjeni pokusu
ustdjeni na hluboké podestylce a méli k dispozici ma-
tef'ské mléko, kvalitn{ seno, jadrnou smés, vodu a solny
liz ad libitum.

U berdnk byla zji$fovana Zivd hmotnost pfi naroze-
nf a déle ve 14dennich intervalech vZdy dopoledne a na
stejné vdze s piesnosti na 0,1 kg. Po &tvrtém véZeni
byli berdnci spole¢né s matkami pfevedeni do dvou od-
délenych pastevnich opliitkii o vyméfe cca 2,0 ha.

V kontrolni skupiné méli berdnci pfi zahdjeni poku-
su primérny vék 62,79 dni a primérnou Zivou hmot-
nost 18,89 kg. Krmn4 ddvka byla sloZena z mateiského
mléka a kvalitnfho pastevniho porostu a dédle méli k dis-
pozici solny liz a vodu. VSechny komponenty byly
k dispozici ad libitum.

V pokusné skupiné méli berdnci pfi zahdjeni po-
kusu primérny vék 68,14 dnd a primérnou Zivou
hmotnost 20,48 kg a byli krmeni stejnym zpusobem
jako skupina kontrolni, s pfikrmovanim 200 g jadrné
smési na kus a den (COJ II, ovesny §rot a jeSny 3rot
v poméru 1 : 1 : 1). Chemické sloZeni jadrné smési
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bylo: susina 86,48 %, tuk 2,58 %, N-litky 18,34 %, popel
4,10 %, vldknina 6,05 %, Ca 3,03 g/kg, P 4,87 g/kg. Na
konci pokusu byl primérny vék berdinki v kontrolni
skupiné 132,63 dnii a primérnd Zivd hmotnost 37,27 kg
a v pokusné skupiné 138,14 dni a 40,85 kg. Z kaZdé
skupiny bylo osm berdnkt vybrano ke kontrolni pordz-
ce, a to podle hmotnosti v rozsahu +1 ¢ (smérodatnd
odchylka) od primérné Zivé hmotnosti. Pfed pordZkou
byly u vybranych jehiiat zjistény tyto t€lesné miry: vys-
ka v kohoutku, vyska ve hrbeté, vyska zddé, Sikmad
délka téla, obvod hrudi, hloubka hrudi a obvod holené
a pracovnikem plemendfské sluzby byla pétibodovym
hodnocenim subjektivné klasifikovdna zmasilost beran-
k.

Po 24hodinovém vylaénéni byla provedena pordzka
po predchozim zvédZeni na lacno. Po pordzce byla zjis-
téna hmotnost hlavy a jazyka, koncetin, kofinku, zaZi-
vaciho ustroji pIného a prazdného, varlat, krve a kiiZe
a ddle byla evidovdna jate¢nd hmotnost opracovaného
téla za tepla i za studena po 24hodinovém odvéSeni,
kdy byly nejdfive zjistény vybrané rozméry opracova-
ného téla: délka trupu, délka krku, hloubka hrudniku,
obvod hrudniku, ifka hrudniku, obvod stehna a délka
stehna; dale byla zjisténa jatecnd vytéZnost.

Jate¢né trupy byly rozbourdny na jednotlivé jatecné
&4sti kytu, ledvinu, kotletu, plec, $ritku, bok a krk, kte-
ré byly zvaZeny a evidovdny. Dile byla vykosténa leva
kyta a planimetricky stanovena plocha m.lLd. za 13.
hrudnim obratlem. Nakonec byly pro chemicky a sen-
zoricky rozbor odebrdny vzorky masa o hmotnosti 70 g
z kazdé kyty z oblasti dvouhlavého svalu stehenniho
(m. biceps femoris). Vzorky byly oznadeny ¢. 1 (pokus-
nd skupina) a ¢. 2 (kontrolni skupina). Senzorické
a chemické hodnoceni provedla Ceskd zemé&d@lskd
a potravindiskd inspekce.

U v3iech ukazatel byly stanoveny zékladnf statistic-
ké veli¢iny pro obé skupiny a testovdna pritkaznost
rozdild mezi priméry r-testem. Déle byly zkoumdny

korelaéni vztahy mezi n€kterymi ukazateli vykrmnosti
a jate¢né hodnoty jehnat.

VYSLEDKY A DISKUSE

Zakladni charakteristiky ukazateli vykrmnosti a ja-
te¢né hodnoty berdnki jsou uvedeny v tab. I aZz VII,
jednoduché korelaéni koeficienty mezi ukazateli vy-
krmnosti a jate¢né hodnoty v tab. VIIL

Ukazatele vykrmnosti uvddime v tab. I. V pokusné
skuping byl celkovy pfirtistek berdankd b&hem pokusu
20,51 £+ 1,05 kg, pramérny denni piirustek 0,293 +
0,01 kg a v kontrolnf skupiné 18,50 * 1,27 kg a 0,264 =
0,02 kg. Rozdil mezi pokusnou a kontroln{ skupinu ne-
byl v§znamny.

Pfi hodnoceni t&lesnych rozm&rl berdnkl pied po-
razkou (tab. II) nebyly zjistény vyznamné rozdily mezi
skupinami, avSak u subjektivniho hodnoceni berdnki
pfed pordzkou byl rozdil mezi pokusnou a kontrolni
skupinou vyznamny (P < 0,05).

Hodnoty Zivé hmotnosti, hmotnosti jate¢ného trupu,
hmotnosti vedlejsich produktl a jate¢né vyt&Znosti be-
rankd za tepla i studena jsou uvedeny v tab. IIL. Pfi
hodnoceni ukazateli vedlej§ich produkti byly zjiStény
vyznamné aZ vysoce vyznamné rozdily pouze u konce-
tin a plného zaZivaciho dstroji. Nejvyss§i hmotnost kon-
Cetin byla u berdnkl v pokusné skupiné a nejvySsi
hmotnost plného zaZ{vaciho ustroji byla u berdnkl
v kontroln{ skupiné.

Pro ekonomické hodnoceni vyroby jehnéciho masa
md vyznam jak kone¢nd hmotnost pied pordZkou, tak
také jate¢nd vytéZnost. Primérnd Zivd hmotnost berdn-
ki na lacno byla v pokusné skupiné 35,20 + 1,27 kg
a v kontrolni skupiné 33,33 + 1,27 kg.

Nejvy$si vytéznost za tepla (49,63 £ 0,89 %) méli
berdnci v pokusné skupiné a ve srovndni s berdnky
v kontrolni skupin& (45,59 + 0,85 %) byl rozdil vysoce

I. Vybrané ukazatele srovndvaciho vykrmového pokusu — Some indicators of a comparative fattening trial

Skupina?
Ukazatel' pokusn4® (n = 8) kontrolni® (n = 8) Pritkaznost®
¥ts s
Zivé hmotnost na za&btku pokusu" (kg) 16,80 + 1,24 16,98 + 0,84 s.n.
Vék na zacditku pokusu7 (dny) 66,75 + 1,98 62,63 + 1,50 s.n.
Ziv4 hmotnost na konci pokusu® (kg) 3731+ 1,15 3548 + 1,48 s.n.
Vé&k na konci pokusu“ (dny) 136,75 + 1,98 132,63 + 1,50 s.n.
Zivi hmotnost pred pordzkou na laéno'? (kg) 35,20 £ 1,27 33,33+ 1,27 s.n.
Ve&k pred pordzkou na ladno'! (dny) 137,75 + 1,98 133,63 + 1,50 s.n.
Celkovy pfirlistek béhem pokusu'? (kg) 20,51 + 1,05 18,50 + 1,27 s.n.
Trvéni pokusu'? (dny) 70,00 + 0,00 70,00 + 0,00 s.n.
Primérny dennf pfiristek'4 (kg) 0,293 + 0,01 0,264 + 0,02 s.n.

s.n. — statisticky nepriikazné — statistically insignificant

lindicator, 2group, 3experimenml, 4control, ssigniﬁcunce. flive weight at the beginning of trial, 7age at the beginning of trial, 8live w::ight
at the end of trial, *age at the end of trial, "live weight before slaughter on empty stomach, ''age before slaughter on empty stomach, "total

14

increment during trial, Birial duration, average daily weight gain
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11. Télesné miry a subjektivni hodnocenf berénki pfed pordZkou.— Body and subjective eval of ram-lambs before slaugt
Skupina?
Ukazatel! pokusné® (n = 8) kontrolnf* (n = 8) Pritkaznost®
ks x5

Vy¥ka v kohoutku® (cm) 57,19 £ 0,79 56,31 £ 0,71 s.n.
Vyi¥ka ve hibets’ (cm) 56,31 + 0,69 55,94 + 0,67 s.n.
Vy3ka v zddi® (cm) 54,63 + 0,59 54,44 + 0,58 s.n.
Délka téla §ikms® (cm) 61,81 + 0,80 62,00 £ 1,43 s.n.
Obvod hrudi'? (cm) 82,00 + 1,22 80,50 + 2,31 s.n.
Hloubka hrudi'! (cm) 26,31 £ 0,19 26,38 + 0,45 s.n.
Obvod holen&!2 (cm) 9,19+ 0,16 8,88 + 0,23 s.n.
Subjektivn( hodnocent'? (body) 4,13 +0,23 3,38 + 0,26 +

+ P 50,05, ++ P < 0,01, +++ P 5 0,001
s.n. — statisticky nepriikazné — statistically insignificant

For 1-5 see Tab. I; Sheight at withers, "height at back, *height at rump, *diagonal length of body, *chest girth, ''chest depth, '2cannon-bone

girth, '%ubjcctivc evaluation (scores)

III. Ukazatele jatedné hodnoty berénkd - Indi

s of ram-lamb carcass value

Skupina?
Ukazatel! pokusnd® (n = 8) kontroln{* (n = 8) Priikaznost®
Xt 5 xt 55
Ziv4 hmotnost na laZno® (kg) 3520 + 1,27 33,33+ 1,27 s.n.
JateZns hmotnost za tepla’ (kg) 17,53 £ 0,89 15,25 + 0,82 s.n.
Jate¥nd hmotnost za studena® (kg) 17,33 £ 0,90 15,10 £ 0,86 s.n.
Vyt&Znost za tepla’ (%) 49,63 + 0,89 45,59 + 0,85 ++
Vyt&2nost za studena!® (%) 49,06 + 1,06 45,10 + 0,98 ++
Hlava a jazyk!! (kg) 1,88 £ 0,08 1,68 £ 0,05 s.n.
Kongetiny'2 (kg) 0,89 + 0,03 0,73 + 0,02 ++
Koffnek!? (kg) 1,68 £ 0,09 1,45 £ 0,08 s,
Za¥ivacf dstrojf plné'¢ (kg) 736 £0,28 8,68 + 0,33 ++
Za¥fvacf dstrojf prazdné'S (kg) 1,56 + 0,04 1,69 + 0,06 s.n.
Varlata'é (kg) 0,17 £ 0,01 0,18 £ 0,02 s.n.
MnoZstvf krve!? (kg) 1,60 + 0,09 1,49 + 0,05 s.n.
Koze'® (kg) 2,78 £ 0,17 2,48 +0,14 s.n.

+ P 50,05, ++ P 50,01, +++ P < 0,001
s.n. — statisticky neprilkazné - statistically insignificant

For 1-5 see Tab. I; Slive weight on empty stomach, Tcarcass weight in warm condition, *carcass weight in cold condition, 9dressing percentage
in warm condition, '“dressing percentage in cold condition, 'Thead and tongue, '2limbs, *lungs, '*full digestive tract, Bempty digestive

tract, 'Stesticles, "blood amount, Bskin

vyznamny (P s 0,01). Rozdily v ukazatelfch véku a Zi-
vé hmotnosti berdnkd na la¥no nebyly vyznamné,

Kuchtfk a Padovskd (1994) zjistili pfi kon-
trolnf pordZce Sesti berdnkidl plemene charollais primér-
nou pordZkovou hmotnost 41,18 kg, prim&rnou vyt&Znost
49,74 % a hmotnost studeného jatecné& opracovaného
trupu 20,54 kg.

Pfi hodnocenf rozméril jategného trupu berdnki (tab.
IV) byl zji§tén vyznamny rozdil v ukazateli obvod
hrudniku za lopatkou (P < 0,05) — u berdnkd pokusné
skupiny byl 69,88 + 0,81 cm a u berdnki kontrolnf
skupiny 67,13 + 0,79 cm.
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Pro produkci masa md velky vyznam hmotnost
a podfl jednotlivych &dsti jatedného trupu (tab. V).
Z vysledkd vyplyvd, %e statisticky vyznamny rozdil
(P < 0,05) byl zjistén v hmotnosti plece, kterd byla
v pokusné skupiné 3,23 + 0,11 kg a v kontrolni skupin&
2,83 0,12 kg.

Hmotnost kyty, kotlety a ledviny, které predstavuji
I. kvalitu jate&ného t&la, tvofila z celkové hmotnosti za
studena téméf 50 %.

Podrobné fyzikdlni a chemické charakteristiky kyty
jsou uvedeny v tab. VI a VII. Chemickou analyzou ne-
byl zji§t€n vyznamny rozdil v obsahu suSiny, tuku
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IV. Rozméry jateného trupu berdnki po pordZce — Dimensions of ram-lamb carcass after slaughter

Skupina®
Ukazatel! pokusnd® (n = 8) kontrolni? (n = 8) Pritkaznost’
xks; Xt

Délka trupu® (cm) 57,13 + 0,90 57,25+ 1,22 s
Délka krku’ (cm) 12,88 + 0,40 14,00 + 0,50 s.an.
Hloubka hrudniku® (cm) 23,75 + 0,41 24,13 +£ 0,30 s.n.
Obvod hrudnfku za lopatkou® (cm) 69,88 + 0,81 67,13 £0,79 +
Sitka hrudniku!? (cm) 13,38 + 0,38 13,00 + 0,27 s.n.
Sitka plece!! (cm) 17,13 £ 0,52 16,25 + 0,49 s.n.
Obvod stehna'? (cm) 41,50 + 1,04 38,88 + 0,79 s.n.
Délka stehna'? (cm) 44,88 + 0,74 43,88 + 0,69 s.n.

+ P £0,05, ++ P <0,01, +++ P £ 0,001
s.n. — statisticky nepriikazné — statistically insignificant

For 1-5 see Tab. I; r’body length, Tneck length, 8chest depth, 9chest girth behind the bladebone, '“chest width,

thlgh length

Uehuck width, '*thigh girth,

V. Hmotnost a podily jednotlivych &4sti jate¢ného trupu — The weight and percentages of the parts of carcass

Skupina?
Ukazatel! pokusn#? (n = 8) kontrolnf* (n = 8) Pritkaznost®
xEis: Xt
Hmotnost kyty® (kg) 5,05 + 0,30 5,30+ 0,26 . s
Hiniotnost ledviny” (ke) 13340,11 3012 T eal
Hmotnost kotlety® (kg) 1,20 £ 0,09 1,00 + 0,09 s.n.
Hmotnost plece’ (kg) 3,23+0,11 2,83 0,114 bt
Hmotnost riitky'? (kg) 1,23 + 0,09 1,03 + 0,09 ES Y
Hmotnost krku'! (kg) 1,10+0,10 088005, . . loiSn:,
Hmotnost boku'? (kg) 3,20+0,18 285+0,19,. . it 8
Podil kyty'? (%) 35,20 + 0,54 35,56 + 0,55 sk 80,
Podil ledviny'* (%) 7,61 £0,43 7,99 £ 0,39 YN
Podil kotlety'S i (%) 6,89+ 0,16 6,54 + 0,30 1ot 1208
Podil plece'® ( (%) 18,75 £ 0,45 18,85 £ 0,42 vailBsl 120880
Podil $riitky!” (%) 7,05+ 0,34 6,74 + 0,41 sislliont 5080
Podil krku'® (%) 6,28 + 0,30 5.82+0,25 ol S 8
. Podil boku'? (%) 18,45+ 0,28 18,83 £ 0.3% 1,51 1ol inlhuinSBng
Plocha m.l.d. %" (cm?) 15,03 + 0,68 13,90 £ 074,114 fiboh 1atiwinSPna 01

+ P £0,05, ++ P £ 0,01, +++ P 0,001
s.n. — statisticky nepriikazné — statistically insignificant

For 1-5 see Tab I; 6leg wetht "loin welght nb welght 9chuck welght, Pmiddle ncck welght, neck welghl, |2flank welghl, l’leg

sAdl

p g “loin per chuck

area

nb per

a bilkovin ve vzorku z kyty u berdnki obou skupin:
U berénkiy v_pokusné skuping byl obsah susiny 24,9 %,
obsahtuku 3,1 % a obsah bilkovin 20,6:% a u berdnkd
kontrolni 'skupiny 26,7 %, 5,8 %'a 19,8 %: !
Jate&ny rozbor kyty je uveden v tab. VIi Prﬁmémé
hmotnost masa na kyté byla u berdnkd v pokusné skupiné
3,16 £ 0,16/kg‘a'v kontrolni skupiné 2,76:+ 0,14 kg.

* U senzoricky hodnocenych znakd viné&, chut; kon-
zistence,' $tavnatost obdrZely vzorky: od jednotlivych
posuzovatell pfevaZné: 1. stupeii (ojedinéle stapeii: 2).
Ve vinia chuti 'vykazovaly 'oba vzorky: charakteris-
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neck p mneck flank per g V. 1.d,

tické vlaslnosn ]ehnéél‘ho masa pii danémprayé (maso
bylo jemné, pfim&ien& kiehké a sfavnaté, Vyznamny
rozdil mezi vzorky ¢:i1la €2 nebyl zjistén, obavvzorky
vykazovaly dobrou senzorickou jakost. pi8.0

Viitab: VIIL jsou uvedeny fenotypové, korelaénf ko-
eficienty mezi sledovanymi-ukazateli jate¢né hodnoty.
Velmi it€sny a statisticky  pritkazny - vztah -byl: zji¥tén
mezi Zivou hmotnosti'na lagno a jateGnourhmotnosti za
tepla (r=0,953): Vysoké hodnoty pritkaznych korelag:
nich: koeficientii byly zji¥t&€ny také miezi Zivou hmot+
nosti na laéno:a jateSnow vyté&Znosti (¥ =(0,701) a mezi
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VI. Fyzikdln{ a chemické charakteristiky kyty — jatedny rozbor kyty — Physical and chemical characteristics of leg — carcass analysis of leg

Skupina?
Ukazatel' pokusné® (n = 8) kontroln{* (n = 8) Pritkaznost®
Tt s x* r
Kyta levaf (kg) 3,16 £ 0,16 2,76 £ 0,14 s.n.
Vykostén4 kyta’
Maso na kyt&* (kg) 227+0,11 1,99 £ 0,11 s.n.
Kost na kgt&® (kg) 0,89 + 0,06 0,77 +£ 0,03 s.n.
+ P 0,05, ++ P £ 0,01, +++ P £ 0,001
s.n. — statisticky neprilkazné - statistically insignificant
For 1-5 see Tab. I; Sleft leg, "deboned leg, #meat on leg, “bone on leg
VII. Chemicky rozbor masa z kyty — Chemical analysis of meat from leg
Skupina?
Ukazatel' pokusnd® Kontrolnf® Pritkaznost®
(n=8) (n=8)
Voda® (%) 75,1 733 s.n.
Sugina® (%) 249 26,7 s.n.
Tuk’ (%) 3,1 58 s.n.
Bflkoviny® (%) 20,6 19,8 s.n.

s.n. — statisticky nepriikkazné - statistically insignificant

For 1-5 see Tab. I; Swater, 7dry matter, *fat, 9pmteins

VIIL. Prehled korelac mezi ukazateli jatené hodnoty — A review of correlations between the indicators of carcass value

Ukazatel 2 3 4 5 6 7 8 9 10
1. %iv4 hmotnost na la&no! 0,953"** | 0,701" | 0,748 | 0913***| 0807"""| 0,906""| -0,407 | 0328 | 0,618
2. jate&nd hmotnost za tepla? 0,880""" | 0,776""" | 0,974"" | 0,819"""| 0959"""| -0,381 0,301 0,675
3. vy§t&¥nost za tepla® 0,690 | 0,875 | 0,692" | 0867""| -0313 | 0227 | 0,659
4, plocha m.Ld.* 0,744** | 0,570° | 0,750"" | -0,354 | 0,159 0.621"
5. hmotnost kyty’ 0,780"" | 0931™"| -0,172 | 0,244 0,625
6. hmotnost ledviny® 0,893 | 0,469 | 0,788 | 0,769"
7. hmotnost kotlety’ 0,414 | 0470 0,844
8. procentudlnf podfl kyty® -0,466 | -0,472
9. procentuslnf podil ledviny’ 0,594
10. procentulnf podfl kotlety'® =
*P<005 " P<001 """ P<0,001
Ty 3, ey

Nlive weight on empty stomach, Zcarcass weight in warm

weight, "rib weight, “leg percentage, *loin percentage, ib percentage

jate¢nou hmotnostf za tepla a jateCnou vyt€Znosti (r =
0,880). Tyto hodnoty odpovidajf udajim, které zjistila
Sland (1987), a sice vysoké kladné korelace mezi
jate&nou vyt&Znosti a jate¢nou hmotnosti (r = 0,430 aZ
0,884).

Mezi Zivou hmotnosti na la¢no a hodnotami hmot-
nosti zji§ténymi jateénym rozborem (kyta, ledvina
a kotleta) byly zaznamenény pritkazné korela&n{ koefi-
cienty v rozmez{ r = 0,807 aZ 0,913 a mezi jatenou
hmotnosti za tepla a stejnymi hodnotami jate¢ného roz-
boru rovn&Z priikazné korelaénf koeficienty v rozmez{
r=0,819 a% 0,974. Ndmi dosaZené hodnoty t&chto ko-
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relaénich koeficientdi jsou vy3$sf, neZ zjistila Sland
(1987),

Pritkazné koreladni koeficienty byly zjistény také mezi
plochou m.Ld. a ukazateli Zivé hmotnosti (r = 0,748) a ja-
te¢né hmotnosti (r = 0,776) a dile mezi plochou m.ld.
a hmotnosti kyty, ledviny a kotlety (r = 0,744, 0,570,
resp. 0,750). Nase vysledky jsou v souladu s idaji, kte-
ré uvddéji Lohse a Kallweit (1967).

Z uvedenych vysledki vyplyv4, Ze Zivd hmotnost na
lagno koreluje vysoce prikazné se vemi sledovanymi
ukazateli jateného rozboru s vyjimkou procentuédlniho
podilu kyty a ledviny z hmotnosti jate¢ného téla.
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Nejcerstvéjsi informace o ¢asopiseckych ¢lancich
poskytuje automatizovany systém

Current Contents

na disketach

Usttedni zem&d&iska a lesnick& knihovna odebira asopis ,,Current Contents“ Fadu
»Agriculture, Biology and Environmental Sciences“ a radu ,Life Sciences” na diske-
tach. Rada ,Agriculture, Biology and Environmental Sciences* je od roku 1994 k dispozici
i s abstrakty. Obé tyto fady vychazeji 52krat roéné a zahrnuji v8echny vyznamné éasopisy
a pokracovaci sborniky z uvedenych obort.

Ulozeni informaci z Current Contents na disketdch umozriuje nejrozmanitéjsi referenéni
sluzby z prakticky nejéerstvéjsich literarnich prament, nebot baze dat je doplfiovana kazdy
tyden a neprodlené expedovana odbératelim. V systému si Ize nejen prohlizet jednotliva
Cisla Current Contents, ale po pfesném nadefinovani sledovaného profilu je mozné adresné
vyhleddvat informace, tisknout je nebo kopirovat na disketu s moznosti dal§iho zpracovani
na vlastnim pocitaéi. Systém umozriuje i tisk Zadanek o separat apod. Kumulované vyhle-
davani v Sesti Cislech Current Contents najednou velice urychluje reSersni préci.

PFistup k informacim Current Contents je umoznén dvojim zplisobem:

1) Zakazkovy pristup — po vyplnéni pfislusného zakézkového listu (objednavky) je vhodny
pfedevSim pro mimoprazské zajemce.
Finanéni podminky: — pouziti PC — 15 K¢ za kazdou zapocatou pulhodinu
— odborna obsluha — 10 K& za 10 minut prace
- vytisténi reSerSe — 1 K& za 1 stranu A4
— zadanky o separat — 1 K¢ za 1 kus
— postovné + rezijni poplatek 15 %
2) ,Self-service“ — samoobsluzna prace na osobnim poéitaéi v UZLK.
Finan¢ni podminky jsou obdobné. Vzhledem k tomu, Ze si uZivatel zpracovavéa resersi
sam, je to maximalné usporné. (Do kalkulace cen nezapoditdvdme cenu programu a da-
tabaze Current Contents.)

V pfipadé Vaseho zdjmu o tyto sluzby se obratte na adresu:

Ustfedni zemédélska a lesnicka knihovna
Dr. BartoSova

Slezska 7

120 56 Praha 2

Tel.: 02/25 75 41, |. 520, fax: 02/25 70 90

Na této adrese obdrzite blizsi informace a ziskate formulafe pro objednavku zakazkové
sluzby. V pfipadé ,self-servisu“ je vhodné se predem telefonicky objednat. V pripadé zajmu
je mozné si objednat i pribézné sledovani profilu (cena se podle sloZitosti zadani pohybuje
Stvrtletné kolem 100 az 150 K&).




POKYNY PRO AUTORY

Casopis uvefejiiuje ptvodni védecké price. kritkd sdélenf
a vybérové i prehledné referity, tzn. price, jejichz podkladem
je studium literatury a které shrnuji nejnovejsi poznatky v da-
né oblasti. Price jsou uvefejiioviny v ¢edting, slovensting nebo
anglic¢tiné. Rukopisy musi byt doplnény kritkym a rozsifenym
souhrnem (véetné klicovych slov).

Autor je pIné odpovédny za plivodnost price a za jeji véc-
nou i formalni spravnost. K prici musi byt pfiloZeno prohli-
Seni autora o tom, 7e price nebyla publikovdna jinde.

O uveiejnéni price rozhoduje redakéni rada asopisu, a to
se zietelem k lektorskym posudkim, védeckému vyznamu
a pifnosu a kvalité praice.

Rozsah védeckych praci nemd presdhnout 15 stran psanych
na stroji véetné tabulek, obrdzki a grafli. V prici je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni tiprava rukopisu mi odpovidat stitni normé CSN
88 0220 (formdt A4, 30 fadek na strinku, 60 thozi na fidku,
mezi fidky dvojité mezery), k rukopisu je vhodné prilozit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602. Tabulky, grafy a fotografic se doddvaji zvIast.
nepodlepuji se. Na vechny piilohy musi byt odkazy v textu.

Pokud autor pouzivd v prici zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsdny), aby se
predeslo omylim. V ndzvu price a v souhrnu je vhodné zkra-
tlek nepouzivat.

Nizev prace (titul) nemd presdhnout 85 tihozi. Jsou vylou-
ceny podtitulky ¢linkd.

Kritky souhrn (Abstrakt) je informac¢nim vybérem obsa-
hu a zdivéru ¢lanku, nikoliv vSak jeho pouhym popisem. Musi
vyjadrit viechno podstatné, co je obsazeno ve védecké prici,
a md obsahovat zikladni Ciselné tidaje véetné statistickych
hodnot. Musi obsahovat klicovi slova. Nemd piekrocit rozsah
170 slov. Je tieba, aby byl napsin celymi vétami, nikoliv hes-
lovité. Je uverejiioviin a mél by byt doddn ve stejném jazyce
jako vedecka price.

RozsiFeny souhrn (Abstract) je uverejiiovin v anglicting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentoviny vysledky prace a uvedeny odkazy na tabulky a ob-
rizky, popf. na ncjdileZit¢jsi literdrni citace. Je vhodné jej
(v€etné ndzvu price a klicovych slov) dodat v anglicting, popf.
v ¢esting ¢i slovensting jako podklad pro preklad do anglictiny.

Uvod mi obsahovat hlavni divody, proc byla préce realizovi-
na a velmi struénou formou mad byt popsin stav studované otizky.

Literirni prehled md byt kritky. je tfeba uviddét pouze
citace majici Gzky vztah k problému.

Metoda se popisuje pouze tehdy, je-li ptivodni, jinak posta-
Cuje citovat autora metody a uvidét jen pifpadné odchylky. Ve
stejné kapitole se popisuje také pokusny materiil.

Vysledky — pii jejich popisu se k vyjddieni kvantitativnich
hodnot divi prednost grafim pied tabulkami. V tabulkich je
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pouze faktické nilezy.

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

Literatura musi odpovidat stitni normé CSN 01 0197, Ci-
tace se fadi abecedné podle jména prvnich autord. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydini. Do se-
namu se zafadi jen prace citované v textu. Na prdce v sezna-
mu literatury musi byt odkaz v lextu.

Na zvldstnim listé uvddi autor pIné jméno (i spoluautorii),
akademické, védecké a pedagogické tituly a podrobnou adresu
i5t¢ s PSC, ¢islo telefonu a faxu, popf. c-mail.
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tively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary (including the key words).

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

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

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

Manuscript layout shall correspond to the State Standard
CSN 88 0220 (quarto, 30 lines per page, 60 strokes per line,
double-spaced typescript). A PC diskette should be provided
with the paper, wrilten in an editor program, preferably T602.
Tables, figures and photos shall be enclosed separately. The
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The title of the paper shall not exceed 85 strokes. Subtitles
of the papers are not allowed cither.
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conclusions of the paper, it is not a mere description of the
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