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POROVNANIE PLODNOSTI KRAV PLEMIEN SLOVENSKE
STRAKATE A CIERNOSTRAKATE A ICH KRIZENIEK

COMPARISON OF FERTILITY TRAITS OF SLOVAKIAN PIED BREED,
BLACK AND WHITE BREED AND THEIR CROSSES

J. Huba, D. Peskovicova, J. Chrenek, J. Kmet

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Fertility traits are compared in cows of Slovakian Pied breed, holsteinized Black and White breed and their
crosses from combination and absorptive crossing. A total of 10,896 records from the 1st to the 3rd lactations were analyzed
by the least-squares method. A model of analysis of covariances contained the fixed effects herd, year of calving, genotype
group (Slovakian Pied breed was analyzed without this effect), and concomitant variables milk production over 305-day
current lactation and duration of insemination interval (the indicators insemination interval, days open and calving interval
without this variable). The worst values of fertility traits were determined in the Ist lactation (Tab. I). Slovakian Pied dairy
cows had a statistically highly significantly shorter days open in all lactations (P < 0.01) in comparison with Holstein cows
(by 12.5; 15 and 13 days for lactation number 1 to 3). The Slovak breed had a statistically highly significantly (P < 0.01)
longer period of pregnancy (according to lactation number by 5.3; 7.2 and 5 days). The genotype groups of the Black and
White cattle (crosses with different blood proportions of the Slovakian Pied and Holstein breeds) showed smaller differences
in the indicators, and except the length of service period in the second lactation and the calving interval in the 3rd lactation
they were insignificant.

dairy cows; breeds; fertility

ABSTRAKT: V prici si porovnivané ukazovatele plodnosti kriav slovenského strakatého plemena, holStajnizovaného &ier-
nostrakatého plemena a ich kriZeniek z kombina¢ného a prevodného kriZenia. Metédou najmensich $tvorcov je analyzovanych
10 896 zaznamov z 1. az 3. lakticie. Najmenej priaznivé hodnoty ukazovatelov plodnosti boli zaznamenané na 1. laktacii.
Dojnice plemena slovenské strakaté mali na vietkych laktdciach Statisticky vysoko preukazne (P < 0,01) kratSiu service
periédu v porovnani s dojnicami hol3tajnskymi (o 12,5, 15 a 13 dni v poradi laktdcii | aZ 3). Pri domécom plemene bolo
Statisticky vysoko preukazne (P < 0,01) dIh3ie obdobie telnosti (podla poradia laktécie o 5,3, 7,2 a 5 dni). Medzi genotypo-
vymi skupinami iernostrakatého dobytka (réznopodielové kriZenky plemien slovenské strakaté a hol3tajnské, resp. holStaj-
nizované &iernostrakaté) boli v jednotlivych ukazovateloch rozdiely mensie, s vynimkou dlZky intervalu medzi prvou
inseminéciou a oplodnenim na 2. laktéicii a medziobdobim na 3. laktdcii Statisticky nepreukazné.

dojnice; plemena; plodnost

UvVOD vy§Som dedi¢nom podiele (Urban et al., 1979;

Chrenek, 1982; Prochorenko, Loginov,

Plodnosti hovidzieho dobytka je venovana stile
vicSia pozornost zo strany chovatelov aj odbornych
a vedeckych pracovnikov. Vzhladom na nizky koefi-
cient dedivosti je plodnost determinovand predovset-
kym faktormi vonkajSieho prostredia. Napriek tomu
mnohi autori poukazuju na existenciu vplyvu plemen-
nej prisluSnosti na ukazovatele plodnosti (Olden-
broek, 1984; Reaves et al., 1985).

Pri porovnavani slovenského strakatého plemena
s Ciernostrakatym, resp. ervenostrakatym niZinnym
plemenom sa uvadzaju priaznivej$ie hodnoty ukazova-
telov plodnosti pri slovenskom strakatom plemene
(Chrenek, 1982; Frtius et al.,, 1986). Krizenim
s Ciernostrakatym a holStajnskym plemenom sa plod-
nost simentdlskych plemien zhor¥uje, hlavne pri ich
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1985). Tato tendencia bola pozorovand u krav, zatial
&o pri jaloviciach sa nepotvrdila (Huba et al., 1996).
Jednoznaéné sii rozdiely medzi plemenami v dizke
telnosti. Pri simentdlskom plemene a jeho rdzoch sa
priemern4 dlZka gravidity pohybuje v rozmedzi 287 aZ
289 dni (Urban etal., 1979; Candrak, PSeni-
ca, 1994). KratSie obdobie telnosti (okolo 280 dni) sa
uvadza u holStajnského plemena (PSenica, 1994).

MATERIAL A METODA

V praci analyzujeme zakladné ukazovatele plodnosti
krav slovenského strakatého plemena (dalej S), hol3taj-
nizovaného &iernostrakatého plemena (HN), ich r6zno-
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podielovych kriZeniek z kombina¢ného (dediny podiel
HN 50-75 %) a prevodného kriZenia (dedi¢ny podiel
HN 87,5-96,8 %) a holstajnskych dojnic (H 100). Pod-
kladové udaje sme ziskali z inseminaénych preukazov
plemennic v 39 chovoch (18 s chovom slovenského
strakatého, 21 s chovom &iernostrakatého dobytka vra-
tane kriZeniek). Z dal3ej analyzy sme vylacili ddaje,
v ktorych bola di#ka telnosti mimo intervalu 260 aZ
310 dni.

Hodnotenie ukazovatelov reprodukcie sme robili
metédou najmensich tvorcov. Tito metédu sme zvolili
napriek skuto&nosti, Ze nie vietky ukazovatele spliiaji
predpoklady spojitosti a normality rozdelenia. Vycha-
dzali sme z vysledkov autorov Van Vleck (1972)
a Weller, Ron (1992), ktori pri velkom pocte po-
zorovani odport¢aji analyzu dat bez ich dpravy trans-
formovanim a pouZitie linedrneho modelu aj pre praho-
vé znaky.

Ukazovatele reprodukcie krdv sme hodnotili podla
laktécii. Pre hodnotenie jednotlivych laktacii (1. aZ 3.)
sme pouZili tento model analyzy kovariancii:

Yigg=K+S;+ Gj+ Ry + by (T = D) + byl — n*+
v 4
+ bML(Mijld -M)+ bML(Mijkl -M)" + €kt

kde: Yijk — I-t€ pozorovanie i-teho stida, j-tej genotypovej skupiny,
k-teho roku otelenia
S; - pevny efekt i-teho stdda, plati ZS; = 0

G; —pevny efekt j-tej genotypovej skupiny (pri plemene
S bez tohto efektu), plati £G; = 0

R, - pevny efekt k-teho roku otelenia, plati ZR, = 0

b; - linedrny, resp. kvadraticky regresny koeficient zivislosti
hodnotenych ukazovatelov od dl?ky insemina&ného in-
tervalu (/) (pri ukazovateloch inseminaény interval,
service periéda a medziobdobie bez tejto premennej)

by, - linedrny, resp. kvadraticky regresny koeficient zavislosti
hodnotenych ukazovatelov od produkcie mlieka za pre-
biehajiicu normovani lakticiu (M)

ejj — nezdvislé, ndhodné chyby pozorovani

Hodnotenymi ukazovatelmi boli dl#ka insemina&né-
ho intervalu, dlZka intervalu medzi prvou inseminaciou
a oplodnenim (dalej interval medzi inseminaciami),
service periéda, medziobdobie, dizka telnosti, insemi-
naény index a percento oplodnenosti po 1. inseminécii
(dalej percento oplodnenia).

Vypodet ukazovatelov plodnosti sme robili v data-
bazovom programe FoxPro verzia 2.0. Analyzy kova-
riancii boli spracované programom LSMLW Harvey
verz. PC-2 (1990) na SPU Bratislava — pracovisko Lu-
Zianky. Rozdiely medzi slovenskym strakatym pleme-
nom a jednotlivymi genotypovymi skupinami ¢iernos-
trakatého dobytka sme testovali dvojvyberovym
t-testom s modifikovanymi stupfiami volnosti (An-
dél, 1985).

VYSLEDKY A DISKUSIA
Na ziklade vysledkov analyzy kovariancii moZno

kon§tatovat, Ze vplyv genotypovej skupiny v rdmci
¢iernostrakatého dobytka (zahfiiajiceho kriZzenky s ple-
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menom S a dojnice hol3tajnského a holStajnizovaného
ciernostrakatého plemena) bol Statisticky preukazny
(P < 0,05) len pri ukazovateloch interval medzi inse-
minéciami na 2. laktécii (s F-hodnotou 2,096) a dlZka
medziobdobia na 3. laktacii (s F-hodnotou 2,135). Pri
ostatnych ukazovateloch v ramci Ciernostrakatého do-
bytka nebol zisteny Statisticky vyznamny vplyv geno-
typovej skupiny.

Odhadnuté stredné hodnoty sledovanych ukazovate-
Tov jednotlivych skupin prvéstok uvddzame v tab. L.
Skupiny 2 a 7 st uvedené vzhladom na maly pocet
pozorovani a velké chyby odhadov iba informativne.
NajlepSie hodnoty ukazovatelov plodnosti dosiahli
prvostky slovenského strakatého plemena. Rozdiely
oproti holStajnskym a hol3tajnizovanym ¢&iernostraka-
tym prvostkam boli Statisticky vysoko preukazné (P <
0,01) pri inseminacnom intervale a service peridde.
Telnost trvala najdlhSie pri domicom plemene, pri¢om
rozdiely v porovnani s ostatnymi skupinami v rozpiti
5 aZz 6 dni boli Statisticky vysoko preukazné (P < 0,01).
Pri ostatnych ukazovateloch bol zaznamenany $tatistic-
ky vyznamny rozdiel (P < 0,05) len medzi prvostkami
slovenského strakatého plemena a skupinou kriZeniek
Fg; genericie (HN 62,5 S). V hodnote insemina¢ného
indexu neboli zaznamenané signifikantné rozdiely
medzi skupinami.

Na 2. laktacii (tab. II) doSlo u vi&%iny skupin k zlep-
$eniu jednotlivych ukazovatelov, ¢o sa zhoduje s vy-
sledkami autorov Kragelund et al. (1979) a Ra-
heja et al. (1989). NajlepSia plodnost bola
zaznamenané opit pri slovenskom strakatom plemene,
ktoré malo o 15 dni kratSiu service periédu v porovna-
ni s hol$tajnskym plemenom, o je rozdiel $tatisticky
vysoko signifikantny (P < 0,01). Gravidita bola opit
najdlhSia pri domicom plemene (rozdiel oproti hol-
Stajnskému plemenu sedem dni), ¢im sa potvrdili vy-
sledky autorov citovanych v tvode.

Dalgie zlepSenie hodnotenych ukazovatelov (s vy-
nimkou mélopocetnych skupin) nastalo na 3. laktécii
(tab. III). Potvrdili sa tym vysledky autorov Krage-
lund et al. (1979) a Raheja et al. (1989), ktori
zistili najlepSiu plodnost dojnic na 3. laktacii. Opa¢né-
ho ndzorusi Berger etal. (1981)a Hillers etal.
(1984), ktori hovoria o postupnom zhor$ovani ukazo-
vatelov plodnosti s narastajicim po¢tom laktéicii. V na-
§ich chovatelskych podmiénkach pri niZ§ej GZitkovosti
(Casto s nedostato¢nou vyZivou) je nase zistenie redlne,
nakolko kravy na 1. a 2. lakticii vyuZivaji Ziviny aj na
dokoncenie rastu a nie si dostato¢nou mierou kryté po-
treby na optimélnu funk&nost reprodukénych orgénov.
Kravy slovenského strakatého plemena dosiahli aj na
3. laktacii najlep$ie hodnoty reproduk&nych ukazovate-
lov so Statisticky preukazne (P < 0,05) krat$ou service
periédou (o 13 dni) a vy3Sie percento oplodnenosti po
prvej insemindcii (0 10 bodov) v porovnani s kravami
holstajnského plemena.

V préci sa potvrdili vysledky autorov Urban et al.
(1979), Chrenek (1982) a Frtus et al. (1986), ho-
voriace o lepSej plodnosti dojnic slovenského strakatého
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L. Odhady strednych hodndt (i) a chyb (s,,) stanovenych metédou najmensich Stvorcov podla genotypovych skupin (1. laktécia) — Estimates of mean values (1) and standard errors (s,,) determined by the least-squares

method according to the genotype groups (Ist lactation)

Genotyp! " Tl | e perta’ Matsichilobie” s ik el
nEs, Pty nEs, pEs, pts, pEs, nEs,
S 100 (1) 1 469 68,79 + 1,32 39,25 £ 2,99 109,06 + 2,99 396,75 + 3,00 287,64 £ 0,40 1,79 £ 0,06 53,38 + 2,40
(HN) 50 S ?2) 35 79,64 £ 591 51,57 + 10,70 130,78 £ 11,50 413,68 + 11,50 282,99 + 1,50 1,94 £ 0,18 49,40 + 8,20
(HN) 625 S A3) 198 73,68 £2,77 52,03 + 5,04 127,11 £ 5,38 409,25 + 5,39 282,20 £ 0,71 1,87 £ 0,08 47,55 * 3,86
(HN) 75 S “4) 521 72,41 £ 1,82 40,71 £ 3,35 114,90 + 3,55 396,27 £ 3,55 281,42 + 0,47 1,76 £ 0,06 31.95£2.57
(HN) 875 S (O] 788 74,81 + 1,63 44,79 * 3,02 120,81 £ 3,17 402,40 + 3,17 281,68 + 0,42 1,80 £ 0,05 51,92 £ 2,32
(HN) 937 S ©6) 382 74,05 £ 2,13 42,02 + 3,90 117,49 £ 4,13 398,96 + 4,14 281,56 * 0,55 1,73 £ 0,06 52,64 2,99
(HN) 96,8 S ™ 105 79,30 + 3,60 44,99 £ 6,55 124,27 + 7,01 406,19 + 7,01 282,04 + 0,92 1,85+ 0,11 47,25 £ 5,03
(HN) 100 8) 913 74,47 £ 1,59 47,08 £ 2,95 122,82 + 3,10 404,37 + 3,10 281,63 + 0,41 1,84 £ 0,05 51,31 £2,27
H 100 9) 1095 73,64 £ 1,47 46,38 + 2,73 121,52 + 2,86 403,82 + 2,86 282,37 £ 0,38 1,81 £ 0,05 51,43 £ 2,10
1578 S+ 13+ LEAB 134 LERAseTE 13+

lgenotype, Zinsemination interval, Jservice period ,"days open.’calving period, 6pmgm:.ncy length, 7insemination index, Hconception rate
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II. Odhady strednych hodnét (1) a chyb (s,) stanovenych metédou najmensich Stvorcov podla genotypovych skupin (2. laktdcia) — Estimates of mean values (1) and standard errors (s,) determined by the
least-squares method according to the genotype groups (2nd lactation)

oty . gl B e poritda’ Medziobdobie’ e i eplodaaata
nts, pEs, HEs, pts, nts, nts, Wy

S 100 (¢)) 948 65,03 + 1,52 36,64 + 3,33 102,33 + 3,56 391,73 + 3,52 289,57 £ 043 1,75 £ 0,06 55,29 + 2,81
(HN) S0 S 2) 28 68,45 £ 6,02 38,39 + 11,84 108,56 + 12,61 394,23 +12,63 285,83 + 1,73 1,61 £ 0,21 54,74 £ 9,19
(HN) 625 S 3) 127 69,55 £ 3,13 36,77 £ 6,18 107,68 + 6,56 391,93 + 6,57 284,41 £ 0,90 1,79 £ 0,11 47,69 + 4,80
(HN) 75 S “4) 319 72,00 + 2,11 40,19 + 4,22 113,04 £ 4,43 396,14 + 4,43 283,30 + 0,61 1,74 £ 0,07 53,68 * 3,27
(HN) 875 S 5) 512 67,69 + 1,85 51,58 + 3,74 121,51 + 3,88 404,18 £ 3,89 282,85 + 0,55 1,94 + 0,66 47,36 £ 291
(HN) 937 S (6) 260 69,05 + 2,40 51,69 + 4,79 122,49 + 5,03 405,46 + 5,04 283,15 £ 0,70 1,92 + 0,08 48,26 + 3,71
(HN) 96,8 S @) 62 63,90 £ 4,27 52,04 + 8,44 119,21 + 8,96 401,16 + 8,97 282,10 £ 1,23 1,99 £ 0,15 49,46 + 6,56
(HN) 100 (8) 534 66,87 + 1,85 40,10 £ 3,71 109,20 + 3,87 391,64 + 3,88 282,58 + 0,54 1,76 £ 0,07 55,16 + 2,88
H 100 (&) 636 67,34 £ 1,71 48,04 + 3,43 117,44 + 3,58 399,63 + 3,59 282,33 + 0,50 1,87 £ 0,06 50,10 + 2,33

1:5++

1:(6 9)+
-test 144+ pot 1:(5 6 9)++ 1:(5 6)+ RpAosTomr | 1%

5:8++ :

6:8+

8:9+

For 1-8 see Tab. I
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III. Odhady strednych hodndt (1) a chyb (s,) stanovenych metédou najmensich Stvorcov podla genotypovych skupin (3. laktdcia) — Estimates of mean values (1) and standard errors (s,) determined by the
least-squares method according to the genotype groups (3rd lactation)

Genotyp! i Mterval | insominctam poisdat Medziobdobie® oo e sploptanisl
pis, pts, pts, pEsy Wt sy s, pts,
S 100 (¢)] 592 63,10 + 1,64 37,37 £ 4,04 100,44 + 4,12 389,31 + 4,12 288,47 + 0,49 1,80 = 0,08 55,71 £3,29
(HN) 50 S 2) 19 63,45 + 7,35 79,76 * 14,64 145,55 + 15,80 431,30 + 15,75 285,73 £ 2,01 2,22 £0,26 32,01 £ 11,48
(HN) 625 S 3) 86 73,97 + 3,82 58,55 + 7,68 133,43 £ 8,23 418,38 + 8,20 285,18 £ 1,05 1,90 £ 0,13 47,42 + 6,02
(HN) 75 S “) 188 67,94 £ 2,76 50,55 + 5,52 119,90 £+ 5,93 402,51 £ 5,91 282,67 £ 0,76 1,93 £ 0,09 46,61 4,33
(HN) 875 S ) 268 66,76 + 2,48 43,71 £ 5,03 112,77 £5,32 395,84 + 5,31 283,16 £ 0,69 1,77 £ 0,09 47,44 £ 394
(HN) 937 S (6) 153 69,04 3,14 45,94 + 6,37 117,35 £ 6,74 399,90 * 6,72 282,73 + 0,88 1,81 £ 0,11 46,43 + 4,99
(HN) 96,8 S (@] 28 82,75 £ 6,24 53,13+ 12,48 134,96 + 13,42 416,60 + 13,38 282,01 £1,72 2,09 £0,22 37,67 £9,78
(HN) 100 (8) 298 63,52+ 2,44 41,46 4,97 107,86 + 5,25 390,25 + 5,23 282,42 + 0,68 1,81 £ 0,09 48,12 + 3,89
H 100 ) 332 68,26 + 2,32 43,44 + 4,70 113,53 + 4,99 397,16 + 4,97 283,74 £ 0,65 1,82 + 0,08 45,10 + 3,69
1:(3 4)++
1:24+ 1:(2 3 4)++ 1:2+ -
t-test 1:3 )+ L3y 146 7 9)+ §§;5+f 9)+ 1:3456789)++ 1:(4 5 9)+
3:(5 9+

For 1-8 see Tab. [




plemena v porovnani s &iernostrakatym plemenom,
resp. s krizenkami z medziplemenného kriZenia tychto
plemien.
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PRODUCTION OF FINAL BEEF HYBRIDS IN CATTLE
BY TRANSFERRING FROZEN EMBRYOS PRODUCED
BY IN VITRO METHOD OF MATURATION,
FERTILIZATION, AND CULTIVATION

PRODUKCE FINALNICH MASNYCH HYBRIDU SKOTU PRENOSEM
ZMRAZENYCH EMBRYI PRODUKOVANYCH METODOU IN VITRO
ZRANI, OPLOZENI A KULTIVACE

J. Riha', P. Millar?, D. MacMillan®, F. Straka®

! Research Institute for Cattle Breeding, Rapotin, Czech Republic

2Britbreed, Edinburgh, Scotland

3 Animal Biotechnology Cambridge, Mill of Craibstone, Aberdeen, Scotland

i Study and Experimental Section of State Breeding Enterprise Prague, workplace Plzeri,
Czech Republic

ABSTRACT: A cryopreservation procedure for embryos produced by IVM-IVF-IVC method was tested and conception rate
in recipients of transferred preserved IVM-IVF-IVC embryos was evaluated in the presented paper. Ovarian oocytes were
recovered from ovaries of slaughtered heifers. Oocyte maturation (19-22 h) was followed by incubation with capacitated
sperm cells of the selected sire. Fertilization and cultivation were realized on cumular cell monolayer till 7th day post
fertilization. Routine methods were used for embryo freezing and thawing. Any significant differences were not found in the
conception rate as related to recipient type (cow x heifer), individual herds, and quantity of transferred embryos (P > 0.05).
In total, 306 ET were realized, 102 recipients conceived (33.3%). Statistically significant tendency (P < 0.01) was found
between conception rate and stage of the embryo. Effects of the embryo batch and the sire’s breed type on recipient conception
rate were also highly significant — P < 0.01 and P < 0.05, respectively.

cattle; IVM-IVF-IVC; embryo; ovarian oocytes; cryopreservation; embryo transfer; recipients; conception rate; beef breeds

ABSTRAKT: Metody zmrazovéni a uchovavani embryi maji velky vyznam v praktickém vyuZiti ET tymi a zjednoduSuji
formy exportu a importu genetického materidlu. Déle pak metoda produkce embryi postupem in vitro zrani (IVM), oplozeni
(IVF) a kultivace (IVC) ovaridlnich oocyti hraje dal$i vyznamnou roli v rozvoji a vyuZiti metody pfenosu embryi u skotu.
Teoretické principy a moZnosti kryokonzervaénich metod byly diskutovany v pfedchozich pracich (Riha, 1993). Pro kon-
zervaci embryi produkovanych metodou IVM-IVF-IVC byly pouZivany klasické metody — Lu et al, (1990), Rorie et al.
(1990), Kajihara etal. (1992) a dal§i. Celkov& procento zabiezdvani dosdhlo 30 aZ40 % — Suzuki etal, 1991 (36 %),
Fukushima et al., 1992 (36 %), Jiang et al., 1990 (40 %), Kajihara et al., 1992 (35-40 %). Price se zabyva
propracovavanim postupu kryokonzervace embryi produkovanych metodou IVM-IVF-IVC a zhodnocenim tdsp&$nosti pfenosu
konzervovanych IVM-IVF-IVC vzniklych embryi do synchronizovanych recipientek. Ovarialni oocyty byly ziskdviny z ova-
rii poraZenych jalovic punkci folikuli o priméru 2-6 mm. Po 19 aZ 22 hodindch zrani byly inkubovany s kapacitovanymi
spermiemi vybraného plemenika. Oplozeni a kultivace probihala na monolayeru kumularnich bunék do sedmého dne po
oplozeni. Pfiprava embryi dobré kvality a jejich zmrazovani a rozmrazovani probihalo podle konven¢ni bézné metody (10 %
glycerolu v PBS, sestup teploty po 0,3 °C/min do -33 °C, uloZeni v dusiku; 37 °C tepld vodni ldzeii a postupné odmyvani
glycerolu za pfitomnosti 0,25 M sacharézy ve tfech krocich). Po promyti embryi v erstvém médiu a morfologickém hodno-
ceni byla embrya naplnéna do pejet o obsahu 0,25 mm (IMV, Francie) a pfenaSena po jednom aZ dvou aparaturou Warrlein
recipientkim — kravam a jalovicim synchronizovanym dvoji aplikaci prostaglandinu F,, (Remophan, Spofa, Praha). Pfi
importu embryi a jejich pfenosu byly respektovany pokyny a nafizeni Statni veterindrni spravy v Praze. Nebyly zjiitény
prikazné rozdily v zabfezavéni pfijemkyil — krav, jalovic — mezi chovy a mezi poétem pfend$enych embryi (P > 0,05), i kdyZ
byly zna¢né rozdily v uspésnosti. Celkové zabfezlo 102 pfijemkyii ze 306 pfenosu (33,3 %, tab. I). Nase vysledky ziskané
na zatim nejrozsahlej§im souboru odpovidaji tspésnosti tidajim uvadénym v literatufe, dosaZzenym na maximalné nékolika
desitkdch pfijemkyii. Byla zjiSténa statisticky prukaznd tendence mezi zabfezavanim pfijemkyfi ve vztahu k vyvojovému
stadiu embrya (P < 0,01); po pfenosu morul zabiezlo 26,2 % pfijemkyi (22/84), po pfenosu Casnych blastocyst 34,6 %
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pfijemkyii (22/64) a po pfenosu blastocyst 40,6 % pfijemkyii (13/32, tab. II). Prikazny byl rovnéZ vliv kvality pfenaSeného
embrya na Usp&nost pienosu (P < 0,01, tab. II). Po pfenosu embryi kvality 1 zabfezlo 40,1 % pfijemkyii, kvality 2 — 18 %
a kvality 3 — 20 % piijemkyii (tab. IT). Jako vysoce prikazny byl zji§tén i vliv $arZi embryi (P < 0,01) a plemenné pfislu$nosti
pouzitého plemenika (P < 0,05) na zabiezdvani piijemkyii po pfenosu (tab. III).

skot; IVM-IVF-IVC; embryo; ovarialni oocyty; kryokonzervace; pfenos embryi; pfijemkyné; zabfezdvani; masnd plemena

INTRODUCTION

Methods of cryopreservation and long-term storage
of embryos have an important role in the practical ac-
tivity of ET teams, and an easy form exports and im-
ports of genetic material. This paper analyses results of
an experiment aimed at transfers of a large set of cryo-
preserved embryos of final beef hybrids. Embryos have
been produced by in vitro method of maturation (IVM),
fertilization (IVF) and culture (IVC) of heifer ovarian
oocytes.

Theoretical principles and possibilities of cryopre-
servation methods have been discussed in our previous
papers (Riha, Landa, 1987, 1989; Riha et al.,
1988, 1989a, b, 1990; Riha, 1990, 1993) and in other
papers. Niemann (1991) and Rall (1992) distin-
guish classical methods and procedures of cryopreser-
vation (freezer application and seeding) from the vitri-
fication method (direct dipping into LN,). In some
initial experiments, the survival rate of embryos cul-
tured after the classical freezing procedure amounted to
33.7% and the conception rate in recipients with surgi-
cally transferred embryos was 45.2% — M assip etal.
(1979). Later, pregnancy rate after the surgical transfer
and the nonsurgical transfer amounted to some 65.0%
(Massip et al, 1982) and to 44.1-60.0%, respec-
tively. Lehn-Jensen et al. (1981) reported 63.7%
survival rate and 59.0% pregnancy rate for surgical
transfer. In recent years, 50-60% conception rate is
found in nonsurgical transfers of preserved embryos —
Niemann (1991), Riha (1990), Rall (1992). In
this period, classical methods have been used for the
preservation of embryos produced by IVM-IVFE-IVC
method as well — Lu et al. (1990), Rorie et al.
(1990), Jiang etal. (1991), Kajihara etal. (1992)
and others. The use of embryos produced in vitro was
completely unsuccessful in some cases; other authors
mention relatively favourable results (50-55%). Gene-
rally, the conception rates amounting to 30-40% are
frequent — Suzuki et al.,, 1991 (36%), Fukushi-
ma et al,, 1992 (36%), Jiang et al., 1990 (40%),
Kajihara et al., 1992 (35-40%), Zhang et al,
1992 (50%: 5/10 only), Suzuki etal., 1992 (17-36%),
Fukushima et al.,, 1992 (36%), Iwasaki et al,
1992 (347%), Larson et al., 1992 (only a small
success). Kajihara et al. (1992) preserved success-
fully IVF embryos with the one step procedure; the
conception rate in the recipients (heifers and cows) was
40.7% and 35.2%, respectively. Palasz et al. (1992),
Yang etal. (1992), Kuwayama et al. (1992) used
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vitrification procedures for the preservation of IVF em-
bryos.

MATERIAL AND METHODS

In 1991, the British company ABC (Animal Bio-
technology Cambridge) has exported into the Czech
Republic preserved embryos of final beef hybrids pro-
duced by IVM-IVE-IVC procedure. Their genetic
structure was as follows: 50% Blonde d’Aquitaine or
beef Simmental, 25% Charolais, 12.5% Shorthorn,
Holstein or any similar type; 87.5% of beef-type inheri-
tance in total. Such embryos of final beef types were
used for beef production in suckler herds in Scotland.

Embryo production

Oocytes were recovered from slaughtered heifers on
a near by slaughterhouse. Donors of ovaries (oocytes)
were chosen by the worker classifying carcasses. Re-
covered ovaries were transported several times a day in
a thermos flask into the laboratory. Oocytes were re-
covered by punctioning 2—-6 mm follicles with the syr-
inge No. 18; their maturation (19-22 h) was followed
by their incubation with in vitro capacitated sperm cells
of first quality bulls. Fertilized oocytes were cultured
on the monolayer of cumulous cells till day 7 after
fertilization (L u et al., 1990).

Embryo freezing

Embryos characterized with good quality (grade
1 and 2) and corresponding phase of development
(compact morulae-blastocysts) were prepared for pre-
servation (15 min equilibration in 10 v/v % glycerol in
PBS) with 0.4 BSA fraction V (ovum culture medium)
and freezed (direct insertion of straws into the freezer
chamber at -6 °C, seeding initiation after 5 min) in
straws by 3-5 pieces according to 0.3 °C/min regime
up to —=33 °C and then they were placed into LN, (li-
quid nitrogen).

Embryo thawing

Straws with embryos were removed from LN, for
10 sec and dipped into water bath (37 °C) for 30—
60 sec (thawing of all ice crystalls). Cryoprotective
agent was washed out cautiously (0.25 M sucrose + 5%
glycerol in the completed PBS for 5 min and 0.25 M
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sucrose in the completed PBS for 5 min). Embryos
were then washed 3 times in the fresh complemented
PBS and placed in straws (1-2 embryos/straw) for ip-
silateral unilateral transfer. Straws were washed out
twice with pure culture medium and then they were
filled as follows: 4 cm medium, 1 cm air, 1 cm me-
dium, 1 cm air, 2.5 cm medium with an embryo, 1 cm
air, 1.5 cm medium.

Embryo transfer

Embryos were transferred on day 7 of the cycle (day
0 = oestrus) to the recipients — heifers and cows syn-
chronised with PGF,, — Remophan (Spofa, Prague)
applied in two doses 11 days apart. Transfer was made
with the Wérrlein apparatus. Morphological control of
all imported embryos was made after the cryopreserva-
tive agent washing. All veterinary instructions concern-
ing embryo importation and transfer imposed by the
State Veterinary Administration of the C.R. were ob-
served.

Data analysis

Results of embryo transfers were analyzed by rou-
tine statistical methods (M yslivec, 1957); differen-
ces were tested with the Chi-square method.

RESULTS AND DISCUSSION

Effect of the herd and of the recipient parity
on the conception rate

Tab. I summarises conception rates following trans-
fer of frozen embryos produced by IVM-IVF-IVC pro-
cedure as related to the recipient parity and to the herd.
It is apparent that there were significant differences in
the conception rate in individual herds. In some herds
the ET was unsuccessful (Myto — heifers with 2 em-
bryos, Velké Losiny — cows in total, Puclice — cows
with 2 embryos); in other herds results were favourable
(up to 50% success) — Rozvadov: heifers with ipsilat-
eral transfer of 1 embryo, Velké Losiny: heifers with
2 embryos, Puclice: cows with 1 embryo, Dubicko:
heifers. The conception rate was variable, but the dif-
ferences were non-significant (P > 0.05). The concep-
tion rates in cows and in heifers were significantly dif-
ferent in some herds (Rohozn4, Velké Losiny); in other
herds only very small, non-significant differences were
found (P > 0.05) — Puclice, 33%.

No significant differences were found in the concep-
tion rate (P > 0.05) in case of ipsilateral transfers of
a single embryo, amounting to 33.9% in heifers
(60/177) and to 31.8% in cows (9/29); ipsilateral trans-
fers of 2 embryos were successful in 34.8% heifers
(24/69) and in 29.0% cows (9/31). Total conception
rate in heifers and cows was 34.5% (84/246) and
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30.0 % (18/60), respectively. Embryo transfer was suc-
cessful in 33.3 % recipients (102 of 306).

The mentioned differences in conception rates as
related to individual herds agree with our previous re-
sults (Riha et al., 1986, 1989a, b; Riha, 1990 and
other reports) as well as results of other experiments
studying effects of the treatment scheme and manage-
ment policy in large sets of recipients — Petelikova
(1988), Petelikova et al. (1989), Hasler et al.
(1987), Broadbent et al. (1991), Straka (1990)
and others. All factors affecting the success of the em-
bryotransfer are discussed in detail in above mentioned
papers. Success of the embryotransfer i.e. the concep-
tion rate of recipients could be affected by accuracy and
timing of all planned activities, by good level of nutri-
tion, effective oestrus detection, good quality of man-
agement and by other hardly definable factors.

Differences between the conception rates of cows
and heifers are very small as well; they amounted to
4.5% (P > 0.05) — 34.5% in heifers, 30.0% in cows.
These findings are similar to those found in previous
experiments and studies. Variability of the conception
rate is not caused by the recipient type (cow x heifer),
but by other factors (Donaldson, 1985; Hasler
etal., 1987; Greve, 1986a,b; Petelikova, 1987,
1988; Riha, 1989, 1990; Holy etal., 1987; Broad-
bent et al., 1991 and others).

Overall, the conception rate after transferring pre-
served IVM-IVF-IVC embryos (33.9%) was broadly
similar to the level mentioned usually for larger sets; it
was somewhat lower than the conception rate found in
small experimental sets — Suzuki et al. (1991) -
36%, Jiang et al. (1990) - 40%, Kahijara et al.
(1992) — 35-40%, Suzuki et al. (1992) — 17-36%,
Fukushima et al. (1992) - 36%, Iwasaki et al.
(1992) — 3-47% as related to individual groups, Lar-
son etal. (1992) - only negligible success, Zhan et
al. (1992) — 50%, but in 5/10 only. Our results obtained
on relatively large experimental sets of recipients and
embryos were exceptional. According to information of
the workers of the exporting laboratory, the transfer of
IVF embryo is normally successful in 50-60% cases
(fresh embryo) and in 40% cases (frozen embryo —
transferred exceptionally). The use of the in-house pre-
pared media instead of the commercial media could
result in lower success as well.

Effect of embryo development and quality on recipient
conception rate

Tab. II illustrates conception rates found in recipi-
ents — heifers and cows — as related to the stage of
development and quality of transferred embryos.

In heifers significantly lower conception rates were
found for morulae transfer (23.9%, 6/16) as compared
to early blastocysts transfer (44.8%, 13/29; P < 0.05).
The results obtained for cows were different, but the
group was hardly representative in cases of early blasto-
cyst and blastocyst transfers. The relationship between
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. Conception rate of recipients of in vitro frozen embryos as related to the parity and the herd

Parity of recipients
i cidils heifers in total cows in total total

Herd 1 embryo 2 embryos 1 embryo 2 embryos

ET conceived ET conceived ET conceived ET conceived ET conceived ET conceived ET conceived

n n %o n n %o n n %o n n % n n P n n %o n n %
Rapotin 18 2 11 1 3 43 25 5 20 25 5 20
V. Losiny 20 6 30 6 3 50 5 0 4 0 0 26 9 35 9 0 0 35 9 26
Herilec 7 1 14 10 2 20 1 0 0 17 3 18 1 0 0 18 3 17
Rohozni 5 1 20 2 1 50 1 0 5 1 10 3 1 33 8 2 25
Puclice 8 3 38 4 1 25 6 3 50 3 0 12 4 33 9 3 33 21 7 33
Myto 33 9 27 3 0 0 36 9 25 36 9 25
Tisova 8 2 25 5 2 40 13 4 31 13 4 31
Staré Sedlisté 3 1 33 14 43 17 7 41 17 7 41
Zebraky 4] 15 37 33 12 36 74 27 36 74 27 36
Rozvadov 6 3 50 4 1 25 10 4 40 10 4 40
Tridvofi 1 1 100 4 1 25 5 2 40 5 40
Luhacovice 25 12 48 25 12 48 25 12 48
Dubicko 14 8 57 2 2 100 16 10 63 16 10 63
Hefmanice 3 1 33 3 1 33 3 1 33
Total 177 60 339 69 24 348 | 29 9 31.0 | 31 9 29.0 | 246 84 34.5 60 18 30.0 [ 306 102 33.3
P P > 0.05

17 embryos and 10 ET excluded from data processing (culled or died recipients)




11. Effect of embryo development and quality on recipient conception rate

Transferred embryos and conceived recipients

Stage :md_ quality of embryo g heifers e total P
post thawing and cryoprotective -
washing out ET conceived ET conceived ET conceived
n n %o n n % n n %
Embryo development stage (transfer of one embryo only):
M 67 16 239" | 17 6 353" | 84 22 26.2°
Cb 55 19 34.5° 9 3 33" | 64 22 343" | P<00l
BI 29 13 448 3 0 0.0" 32 13 40.6"
Quality (set regardless the development stage: in case of 2 embryo transfer the grades correspond to grade of better embryo):
1 162 66 40.7 40 17 425" | 202 83 40.1"
2 72 15 20.8" 17 1 5.9 89 16 18.0° | P <00l
3 12 3 25.0° 3 0 00° | 15 3 20.0"
Total 246 84 345 60 18 30.0 306 102 333 | P>0.05

Differences a, b; b, ¢ significant — P < 0.05
Differences a, ¢ significant — P < 0.01

M — morula, Bl - blastocyst, Cb — early blastocyst; index indicates quality grade

the overall conception rate and embryo development
was significant, too (P < 0.05); morulae transfer was
less successful (26.2% conception rate, 22/84) as com-
pared to early blastocyst transfer (34.4%, 22/64) and
blastocyst transfer (40.6%, 13/32). The highest concep-
tion rates in cows, heifers and all animals were found
for top-grade embryos (P < 0.01). In heifers, the con-
ception rate after transfer of embryos classified as
grade 1, 2 and 3 amounted to 40.7% (66/162), 20.8%
(15/72) and 25.0% (3/12), respectively (P < 0.01, P <
0.05). In cows, differences in conception rate were
highly significant between grade-1 embryos (42.5%)
and grade-2 and grade-3 embryos (5.9% and 0%) —
P < 0.01. A similar tendency was apparent in the over-
all results (the corresponding values being 40.1%,
18.0%, 20.0%:; P < 0.01, P < 0.05). The conception rate
for grade-3 embryo was higher by 2.0% as compared
to the rate mentioned for grade-2 embryos; only 15 re-
cipients were classified.

A similar tendency i.e. statistically significant dif-
ferences in conception rates as related to the develop-
ment and quality of the transferred in vivo produced
embryo was reported by Riha et al. (1984, 1986,
1989a, b), Donaldson (1985), Hasler et al.
(1987), Petelikova (1988), Riha (1990),
Kneissl (1991), Niemann (1991), Rall (1992)
and other authors — Niemann et al. (1982), Nie-
mann (1983), Liehman (1984), Kennedy etal.
(1983), Hahn etal. (1983), Renard etal. (1981) -
who found a significant reduction of conception rates
in transfers of embryos damaged during freezing and
thawing procedures. A similar situation is evident for
embryos formed in vivo (see the references) for in em-
bryos produced by the IVM-IVE-IVC procedure
(Tab. II).

Reichenbach et al. (1992) used fresh in vitro
embryos for the ipsilateral transfer of one or two em-
bryos, and for the bilateral transfer of two embryos.
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Conception rates were 47%, 49% and 53% (for the
three groups). Twin pregnancy was diagnosed in 33%
and 42% females. Our results are comparable as to the
application of frozen embryos. The authors evaluated
success of in vitro embryo transfer as related to the
morphological quality of embryos. In case of fresh top-
grade embryos, the conception rate amounted to 54%;
the transfer of good quality embryos or of satisfactory
embryos was successful in 51% and 26% respectively;
the transfer of poor-quality embryos was unsuccessful.

During experimentation (Riha, Machatkova,
1991 — unpublished results) a transfer of 13 fresh in
vitro embryos transported 6 hours to the place of the
transfer was effected. Eight recipients conceived
(61.5%). This value is similar to the upper limit men-
tioned in bibliographical references and to the results
obtained at the ABC laboratory in Cambridge. This
conception rate is comparable (or higher) to the rate
found for transfers of embryos formed and recovered
following superovulation i.e. in vivo. Eight preserved
embryos were used for transfer as well; 4 recipients
were pregnant (50%). These results are only informa-
tive.

Effect of the embryo batch and of the sire on
conception rate

This conception rate of recipients as related to the
embryo batch (day of embryo production) was variable;
the differences were significant and highly significant
(P < 0.05, P < 0.01) and amounted up to 37.2%
(Tab. III). The conception rate as related to the indivi-
dual bulls was variable as well (P < 0.05). The concep-
tion rate for embryos sired by a Blond d’ Aquitane bull
(ZBA 157) amounted to 28.9% (66/228); this value was
significantly lower than conception rates found in em- -
bryos sired by Simmental bulls (46.2%, 36 of 78,
P < 0.05).
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I1I. Effect of the embryo batch and of the sire on conception rate after transfer of frozen in vitro embryos

Identification code Number of
— e btk embryos transfers conceived recipients P
n n n %
07211-769 SiNIS | BM-1305/91 40 33 17 518}
07212-769 Si NIS 1 BM-0912/91 9 6 1 16.7™
07213-769 Si NIS | BM-1112/91 43 25 11 44.0"
07214-769 Si HEYWOOD BM-0001/92 18 12 6 50.0°
07215-769 BA ZBA 157 BM-1601/92 15 12 3 25.0°
07216-769 BA ZBA 157 BM-1701/92 21 21 5 238" P <00l
07217-769 BA ZBA 157 BM-2101/92 9 9 3 333"
07218-769 BA ZBA 157 BM-2301/92 12 4 2 50.0
07219-769 BA ZBA 157 BM-2701/92 18 14 2 143%™
07220-769 Si HEYWOOD BM-2801/92 3 2 1 50.0°
07221-769 BA ZBA 157 BM-0502/92 18 17 2 182"
07222-769 BA ZBA 157 BM-1203/92 96 79 16 19.5
07223-769 BA ZBA 157 BM-2503/92 104 72 33 44.0°
si NIS 1 92 64 29 45.3"
HEYWOOD 21 14 7 50.0° P <0.05
Si total 113 78 36 46.2"
BA ZBA 157 293 228 66 289"
Total 406 306 102 333

Differences a, b, c¢ significant - P < 0.05
Differences a, b significant - P < 0.01

Similar significant differences in conception rate as
related to individual sires were found in the set of sires
mated to donors used in ET programme (Riha et al.,
1989a, b). Riha (1990) reports considerable effect of
the sire on embryo survival rate caused by different
factors (Riha, 1990; Riha, Jandov4, 1993).

The effect of the sire on the dam fertility has been
confirmed. Obtained results are summarized by Hum -
blot et al. (1981). Further studies of Humblot,
Parez (1982) and Humblot et al. (1984) revealed
that the effect of the sire on mated cows (donors in an
ET programme) was decisive in the initial phase of the
embryo development i.e. before day 16 of the develop-
ment. Large differences in embryo loss as related to
individual sires were found by Jordt, Lorenzini
(1988) and Weller et al. (1988). Niwa, Og-
hoda (1988), Aoyagi etal. (1988) and Oghoda
et al. (1988) demonstrated effects of the sire on fertili-
zation rate of oocytes in an IVF programme. In studies
of Riha (1990) and Riha, Petelikova (1990)
differences in technological success of intended twin
production as related to sires used in an A.l. program-
me were not demonstrated. Donaldson (1985),
Hasler etal. (1987), Riha (1990) and others men-
tioned causes of variability found in the survival rate
of transferred embryos i.e. in recipient conception rate.
Study of MOET system in beef cattle as well as pre-
vious experimental results demonstrated an obvious
difference in survival rate of embryos cultured in vitro
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and in the conception rate of recipients as related to
individual donor flushing (Riha et al., 1992 — unpub-
lished results). As for the classified set, results are af-
fected only by sire because oocytes recovered from
more donors were used in individual batches.
Research was supported by grant of the Grant
Agency of the Czech Republic no. 507/95/07017.
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RECYKLIZACIA TRUSU SKRMOVANIM U JAPONSKYCH
PREPELIC KRMENYCH NIZKOPROTEINOVOU
KRMNOU ZMESOU

DROPPINGS RECYCLING BY THEIR FEEDING TO JAPANESE QUAIL
ON A LOW-PROTEIN DIET

V. Chrappa, V. Sabo, J. Jankela

Institute of Animal Biochemistry and Genetics, Slovak Academy of Sciences, Ivanka pri Dunayji,
Slovak Republic

ABSTRACT: The effect of feeding dried quail droppings in a low protein diet was investigated in the quail at the age of
1 to 26 weeks with respect to Japanese quail performance and its reversibility after repeated transition to a higher level of
crude protein (Tab. I). The administration of low-protein diet decreased quail body weight by 11.3% (P < 0.01) at the end
of their rearing — Tab. IV. Droppings feeding in this diet decreased body weight by 5.5% (P < 0.05), but there was no
difference at a medium level. Droppings feeding made it possible to save 18.5% and 17.2% of grains per quail. Grain mix
conversion at droppings feeding improved by 12.5% (P > 0.05) and by 31.5% (P < 0.01) at a lower and higher protein content,
respectively. Mortality was higher at a low-protein diet combined with droppings due to cannibalism (17.4%). The low content
of dietary crude protein delayed sexual maturity. The low-protein diet decreased egg production by 22.2% and egg weight
by 16.3% (P < 0.01) — Tab. V. Droppings feeding in the low protein diet reduced egg production by 18.1% and egg weight
by 11.5% (P < 0.01), but there was no difference at the higher protein content. Reversibility of egg production and egg
weight, even when droppings were fed, was observed after transition from feeding a low crude protein diet to feeding a diet
with higher crude protein content (Tab. VI). A decrease in dietary protein resulted in the reduced weight of egg and its
constituents (P < 0.01), without a change in their ratios, and in an increase in egg shape index (P < 0.01) — Tab. VII. Feeding
droppings and higher content of crude protein led to a decrease in egg shell weight and proportion (P < 0.05) while feeding
the low content of crude protein in addition led to a decrease in albumen and yolk weight and egg shape index. On the other
hand, albumen index increased (P < 0.01). There were no significant changes in egg fertilization and hatchability. No
significant difference was observed in feed intake between the groups (P > 0.05). Droppings feeding made it possible to save
16.2% of grains per quail at the higher content of protein and 22.5% at low dietary protein (P < 0.01). Low-protein mix
decreased feed conversion by 53.6% (P < 0.01). Droppings feeding at a higher dietary protein reduced feed conversion by
5.2% (P > 0.05), while such a decrease made 35.5% at a low-protein diet (P < 0.01). Grain conversion improved by 16.0%
at a higher content of protein, and it remained worse by 8.4% at low dietary protein (P < 0.01). A similar trend could be
observed for droppings feeding in the second part of the trial. In comparison with the high-protein mix, feeding the low-protein
mix reduced protein intake per quail by 40.4% (P < 0.01). Crude protein conversion improved by 5.0% at a low-protein
mixture (P > 0.05). When feeding droppings in combination with the higher crude protein content, their conversion was lower
by 4.6% (P > 0.05), but it was lower by 36.6% (P < 0.01) at the low-protein diet. The live weight of quails was lower
(P < 0.01) in both groups with low-protein diet. Experimental diets did not influence quail mortality to a larger extent. It can
be concluded that while feeding 20% of droppings in feed mix with a medium content of crude protein, (20%), at the isoprotein
and isoenergy content, did not result in any larger changes in performance, besides the improvement of grain mix conversion,
feeding 20% of droppings at a low-protein mix (12.5%) had negative impacts on nearly all indicators of performance.
Reversibility of egg production and egg weight was observed after transition to uniform feeding.

Japanese quail; feeding; crude protein; droppings; performance

ABSTRAKT: Na japonskych prepeliciach vo veku od 1 do 26 tyZdilov sa sledoval G&inok skrmovania 20 % prepeli¢ieho
trusu pri dvoch drovniach dusikatych latok (20,0 % a 12,5 %) v kfmnych zmesiach. V poslednych piatich tyZdfioch pokusu
sa skrmovala jednotne uZ len zmes s 20 % N-litok. Skrmovanie 20 % trusu v kfmnej zmesi so strednym obsahom N-latok
pri zachovani izoproteinového a izoenergetického obsahu sa neprejavilo signifikantne v zmendch uZitkovosti, okrem zlep3enia
konverzie jadrovej zmesi (o 16,0 %). Pri nizkoproteinovej zmesi skrmovanie uvedeného podielu trusu ovplyvnilo negativne
takmer vetky skimané parametre GZitkovosti. Po prechode z kfmenia zmesou s nizkou droviiou N-latok na kfmenie zmesou
so strednou troviiou N-litok nastala reverzibilita znd¥ky i hmotnosti vajec.

japonska prepelica; kfmenie; dusikaté latky; trus; GZitkovost
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UvVOD

Recyklizacia biogénnej hmoty v uzavretom ekolo-
gickom systéme hra vyznamni tlohu. Treba si uvedo-
mit, Ze maximaélna recyklizicia vSetkych vyuZiteInych
latok a ich vratenie do prirodzeného kolobehu zniZi
umerne zataZenie systému, ktoré by vznikalo uklada-
nim a hromadenim odpadov.

Jednym z heterotrofnych organizmov, s ktorymi sa
uvaZuje v komplexe uzavretého ekosystému, je japon-

I. Schéma pokusu — Trial layout

skd prepelica (Boda et al., 1991). Jednou z foriem
vyuZitia biogénnych litok z jej exkrementov moZe
byt ich opétovné skrmovanie (Calvert, Morgan,
1971).

Vo viacerych na$ich doteraj§ich pokusoch u japon-
skych prepelic s recyklizaciou suSeného trusu formou
opitovného skrmovania (20% podiel v krmive) sa po-
uZivali izoproteinové a izoenergetické kfmne zmesi
s obsahom 25 % N-latok poas odchovu a 20 % pocas
znéSky a 11,75 MJ ME/kg. Neprejavilo sa to v signifi-

1. &ast (15 tyZdiiov)? ] 2. &ast (5 tyzdiiov)?
Skupina' obsah v kfmnej zmesi* (%)
N-latky® trus® N-litky trus
1.K-20 20,0 (25,0) 20,0 -
1L T-20 20,0 (25,0) 20,0 20,0 20,0
IL.K-12 12,5 (15,5) 20,0 -
IV.T-12 12,5 (15,5) 20,0 20,0 20,0
Cislo v zétvorke je obsah N-ldtok v kfmnej zmesi — A bracketed figure designates dietary crude protein content
Igfoup, 215t part (15 weeks), %2nd part (5 weeks), 4dicuu'y content, *crude protein, 6dmppings
I1. ZloZenie kfmnych zmesf v odchovnom obdobi — Feed mix formulation in the rearing period
Kompv.)m:ntl (%) Skupinnn
1.K-20 ILT-20 1ILK-12 IV.T-12
Sueny prepeli&i trus® 0 20,0 0 20,0
Rybacia migka® 7,0 7,0 4,0 4,0
S6jovy extrahovany $rot* 31,0 26,5 11,0 6,0
Kukurica® 38,5 28,0 63,0 45,0
Péenica® 17,3 9.3 9.8 10,3
Torula’ 2,0 2,0 1,0 1,0
Celuléza® - - 7,0 6,5
Olej (slnenicovy)® 1,0 5,0 1,0 5,0
Sor'® 0,2 0,2 0,2 0,2
MKP-2 1,0 1,0 1,0 1,0
Dikalciumfosfat'! 1,0 - 1,0 =
DB BR-1 1,0 1,0 1,0 1,0
Spolu!? 100,0 100,0 100,0 100,0
Obsah'? (gkg™")
ME MJkg™) 11,77 11,74 11,75 11,74
N-latky'* (N x 6,25) 250,6 250,0 155,8 156,0
Voda's 112,8 104,3 106,7 99,0
Tuk'® 37,0 76,0 38,2 75,6
Popol'? 63,5 90,0 473 74,0
Vliknina'® 46,2 58,5 93,2 110,1
BNLV"Y 499,9 421,2 558.8 485,3
Vipnik? 11,54 18,73 r 8,70 16,44
Fosfor?! 8,58 8,61 6,78 6,88
LYZ 15,16 14,46 7.81 7,04
MET + CYS 8,58 8,14 5,47 5,08

lingn-,dicnt. 2dried quail dro??ings, 3fish meal, 4soybezm meal, corn, ®wheat, “torula, ®cellulose, %(sunflower) oil, "“salt, ''dicalcium

phosphate, Ztotal, Pcontent, '*crude protein, i
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water, '*fat, ""ash, "*fiber, l9ni(1'0gcn-l’rcc extract, *calcium, 2'phosphorus. 22group
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kantnom zniZeni uZitkovosti (Chrappa et al., 1989,
1990, 1994, 1995; Peter et al., 1985).

Cielom tejto price bolo zistit icinok skrmovania
suSeného prepelitieho trusu v nizkoproteinovej prak-
tickej kfmnej zmesi na uZitkovost japonskych prepelic
a jej reverzibilitu po opdtovnom prechode na vys§iu
droveii N-latok.

MATERIAL A METODA

Na pokus sa pouZili sedemdiiové prepelice (15. 12.
1994), ktoré sa rozdelili rovnomerne do $tyroch skupin
podla schémy uvedenej v tab. I. Prepelice boli umies-
tené do piatich tyZdiiov veku v odchovnych klietkach
a potom v individudlnych znaSkovych klietkach (po
36 ks v skupine). Od troch tyZdiiov veku sa kohutiky
z pokusu vyradovali.

Odchovné kimne zmesi sa skrmovali do Siestich tyZ-
diiov veku, potom sa aZ do konca pokusu (26 tyZdiiov
veku) skrmovali zndSkové zmesi. Zmesi v sypkom sta-
ve sa skrmovali ad libitum. Ich zloZenie je uvedené
v tab. II a IIL

Znaskové obdobie — 20 tyZdiiov, sa rozdelilo do dvoch
Casti: 1. ¢ast — od 7 do 21 tyZdiiov veku (15 tyzdiov);
2. Cast — od 22 do 27 tyZdiiov veku (5 tyZdiov).

V priebehu pokusu sa sledovala individudlne Ziva
hmotnost, spotreba krmiva, pohlavna dospelost, znas-
ka, hmotnost, kvalita a liahnivost vajec a mortalita pre-
pelic.

VYSLEDKY A DISKUSIA
Odchovné obdobie (1-6 tyZdiiov veku) — tab. IV

Prepelice kfmené zmesou s nizkym obsahom prote-
inu (15,5 %) v porovnani s prepelicami kfmenymi zme-
sou s vy$§im obsahom proteinu (25 %) boli lahSie
011,3 % (P < 0,01). Ak sa skrmoval trus v kimnej
zmesi s vy$§im proteinovym obsahom, bola Ziva hmot-
nost prepelic aZ do veku piatich tyZdiiov niZsia (P < 0,01),
avSak po premiesteni do individudlnych klietok prislo
ku kompenzicii rastu (P > 0,05). Pri skrmovani trusu
v kfmnej zmesi s nizkym obsahom N-litok bola niZSia
05,5 % (P<0, 095).

I, ZloZenie kfmnych zmesi v znd§kovom obdobi — Feed mix formulation in the laying period

Komponent' (%) b

1K-20 11.T-20 1LK-12 IV.T-12
Sudeny prepelidi trus® 0 20,0 0 20,0
Rybacia magka® 7,0 7,0 1,0 1,0
S6jovy extrahovany ¥rot 17,5 12,5 6,0 2,0
Kukurica® 45,0 40,7 65,0 63,2
P¥enica’ 20,2 9,8 15,7 —
Torula’ 2,0 2,0 1,0 1,0
Celuloza® - - 3,5 4,0
Olej (slnegnicovy)® 1,0 4,0 0.5 4,0
Sor'® 0,3 03 0,3 03
MKP-2 1,0 1,0 1,0 1,0
Dikalciumfosfat!! 1,0 0,5 1,0 0,5
Vipenec? 4,0 2,0 4,0 2,0
DB NP 1,0 1,0 1,0 1,0
Spolu'? 100,0 100,0 100,0 100,0
Obsah'? (gkg™)
ME (Mlkg™) 11,72 11,75 11,75 11,74
N-litky'* (N x 6,25) 201,7 201,3 124,9 125,9
Voda's 108,6 104,2 107,9 101,1
Tuk!® 37.4 68,0 31,3 67,3
Popol!” 97,9 109,6 78,4 92,8
Vlaknina'$ 36,6 49,8 65,9 85,3
BNLV" 517,8 467,1 591,6 527,6
Vipnik2® 25,59 26,88 21,79 23,05
Fosfor?! 7,94 9,08 5,41 6,88
LYZ 11,67 10,91 4,80 4,22
MET + CYS 7,09 6,70 4,33 4,24

For 1-22 see Tab. II; Blimestone
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IV. Utitkovost prepelic v odchovnom obdobi — Quail performance in the rearing period

Ukazovatel : SKipios’
1.K-20 ILT-20 ILK-12 V.T-12
Ziva hmotnost!: 1. tyZdei? g 21,4 21,4 21,2 21,4
5. tyzdeit g 136,0 108,08 93,88 82,98
i 100,0 79.4 69,0 61,0
6. tyzdeit g 141,04 1453 125,0" 118,1€
i 100,0 103,1 88,7 83,8
Krmivo spolu®: | ks* g 493,7 503,0" 462.9* 478,9*
i 100,0 1019 93,8 97,0
1 kg prirastku’ g 4173 4 083" 4 556" 5 009"
i 100,0 97,8 109,2 120,0
Krmivo jadrové®: 1 ks* g 493,74 402,4% 462,94 383,1€
i 100,0 81,5 93,8 77,6
1 kg prirastku’ g 4 173" 2 858" 4 556" 4007
i 100,0 68,5 109,2 96,0
Hynutie’ % 0,8 0,8 2,5 17,4
i = index (I. skupina = 100 %); nerovnaké pismend: malé — P < 0,05, velké — P < 0,01
i = index (group I = 100%); uneven letters: small - P < 0.05, capital - P < 0.01
"live weight, st week, 3feed in total, *1 bird, 31 kg weight gain, ('grain feed, 7monnlity, "group
V. Utzitkovost japonskych prepelic (prva ast pokusu) — Japanese quail performance (first part of the trial)
Ukazovatel Skupina'?
1.K-20 ILT-20 HLK-12 IV.T-12
Znaska vajec! ks 93,6" 93,44 72,8" 59,6°
i 100,0 99,8 71.8 63,7
% 89,1 89,0 69,3 56,8
Hmotnost vajca? g 10,4* 10,4 8,78 7.3%
i 100,0 100,0 83,7 74,0
Oplodnenost vajec® % 83,9 86,7 89,3 88,3"
i 100,0 103,3 106,4 105,2
Liahnivost vajec:  oplodnenych* % 82,8° 87,9" 83,17 84,3"
i 100,0 106,2 100,4 101,8
nalozenych® % 72,0° 76,6 73,0* 74,5
i 100,0 106,1 101,4 103,5
Krmivo spolu; 1 prepelica’ g 2 672 2 800" 2 599" 2 554"
i 100,0 104,8 97,3 95,6
1 kg vajec® g 2 746" 2 888" 4 218" 5716°
i 100,0 105,2 153,6 208,2
Krmivo jadrové®: 1 prepelica’ g 26724 2 2408 2 599* 2015€
i 100,0 83.8 973 75,4
1 kg vajec® g 2 746" 2 306" 4218 4 572°
i 100,0 84,0 153,6 166,5
Spotreba N-latok!®: 1 prepelica’ g 539,0% 563,7% 321,58 321,58
i 100,0 104,6 59,6 59,6
1 kg vajec® g 554,74 580,24 526,8% 719,8"
i 100,0 104,6 95,0 129,8
Hynutie!! % 0,0 0,0 0,0 5.6

Pre tab. V aZ VII: nerovnaké pismeni: malé - P < 0,05, velké — P < 0,01
For Tabs. V to VII: uneven letters: small — P < 0.05, capital - P < 0.01

lcgg production, 2egg weight, 3cgg fertilization, ‘hatchability of fertilized eggs, Sof set eges, Sfeed in total, 71 bird, *1 kg eggs. “grnin feed,
crude protein consumption, " mortality, 2group
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V1. Uzitkovost japonskych prepelic (druh &ast pokusu) — Japanese quail performance (second part of the trial)

Ukazovatel Skupina'2
1.K-20 IL.T-20 1LK-12 IV.T-12
Zn#¥ka vajec! ks 32,578 33,14 32,48 31,58
i 100,0 101,8 99,7 96,9
% 92,9 94,6 92,6 90,0
Hmotnost vajca? g 10.7* 10,7* 10,8* 10,7*
i 100,0 100,0 100,9 100,0
Oplodnenost vajec? % 98,1° 89,3 89,6" 90,2"
i 100,0 91,0 91,3 91,9
Liahnivost vajec:  oplodnenych* % 80,1* 78,0 81,3" 69,4"
' i 100,0 974 101, 86,6
naloZenych’ 86,6" 69,4°P 72,048 62,6°
i 100,0 88,3 91,6 79,6
Krmivo spolu®: 1 prepelica’ g 955° 986" 999%° 1 039"
i 100,0 103,2 104,6 108,8
1 kg vajec® g 27724 2 780" 2915* 3 2638
i 100,0 100,3 105,2 117,7
Krmivo jadrové®: 1 prepelica’ g 955 788" 9994 830%
i 100,0 82,5 104.6 86,9
1 kg vajec? g P 2 2298 2915% 2 608¢
i 100,0 80,4 105,2 94,1
Zivé hmotnost!3 g 170,44 170,0* 161,28 159,9°
i 100,0 99,8 94,6 93,8
Hynutie!! % 0,0 0,0 2,8 2,8

For 1-12 see Tab. V; live weight

V spotrebe krmiva na jednu prepelicu nebol signifi-
kantny rozdiel. Ak sa brala do tvahy spotreba len sa-
motnej jadrovej zmesi (bez trusu), potom sa zniZenim
proteinu v zmesi jej spotreba zniZila len nepreukazne
(0 6,2 %). Skrmovanim trusu sa u$etrilo na kaZdd pre-
pelicu 18,5 % a 17,2 % krmiva (P < 0,05).

ZniZenim proteinového obsahu v zmesi sa konverzia
krmiva zhorSila 0 9,2 % (P > 0,05). Ak sa skrmoval
trus v zmesi s vy38§im obsahom proteinu, bol rozdiel
v konverzii len 2,2 %, aviak pri nizkoproteinovej zme-
si bola konverzia hor$ia 0 9,9 % (P > 0,05). Konverzia
samotnej jadrovej zmesi sa skrmovanim trusu v zmesi
s vy$8im obsahom proteinu zlepsila 0 31,5 % (P < 0,01),
pri nizkom obsahu bola lepSia o 12,0 % (P > 0,05).

Nizky obsah N-latok i skrmovanie trusu pri vy$Som
proteinovom obsahu v kfmnej zmesi nevplyvalo na
mortalitu prepelic (2,5 % a 0,8 %), avSak pri skrmova-
ni trusu v nizkoproteinovej zmesi v dosledku vypuknu-
tia kanibalizmu bolo hynutie aZ 17,4 %.

ZniSkové obdobie (7-27 tyZdiiov veku) - tab. V-VII
Prepelice kfmené zmesou s nizkym proteinovym ob-
sahom dospeli pohlavne vo veku 45 dni, pri skrmovani

trusu vo veku 53 dni a pri strednej drovni obsahu pro-
teinu u oboch skupin uZ na konci odchovného obdobia.
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Nizkoproteinovad kfmna zmes v porovnani so stred-
nou zniZila zna¥ku vajec o 22,2 % a ich hmotnost
0 16,3 % (P < 0,01). Zatial ¢o skrmovanie trusu v zme-
si so strednou droviiou N-latok neovplyvnilo prakticky
znasku, pri nizkoproteinovej zmesi bola znéaska
0 18,1 % a hmotnost vajec o 11,5 % niZ8ia (P <0, 01).
Po prechode z nizkoproteinovych na strednoproteinové
zmesi sa za pit tyZdiiov znaSka i hmotnost vajec vy-
rovnali (P > 0,05). ZniZenie proteinovej irovne v kim-
nej zmesi sa prejavilo v zniZenej hmotnosti vajca i jeho
Casti (P < 0,01), bez zmeny ich podielov, a v zvy3eni
indexu tvaru vajca (P < 0, O1). Pri skrmovani trusu
v zmesi so strednym obsahom N-latok bola signifikant-
ne zniZena hmotnost a podiel $krupiny (P < 0, 05), pri
nizkoproteinovej zmesi i hmotnost bielka a Zltka a in-
dex tvaru vajca. Zvysil sa viak index bielka (P < 0,01).
Po prechode na kimenie zmesou so strednym proteino-
vym obsahom sa hmotnost vajca a jeho Casti (s vynim-
kou niZ8ej hmotnosti Zltka) i index bielka vyrovnali.
Index tvaru bol ni%¥i a farba Zltka mala hodnoty vyssie
(P < 0,01).

Oplodnenost a liahnivost vajec sa signifikantne ne-
zmenili.

Skrmovanie zmesi s nizkym obsahom proteinu ne-
ovplyvnilo spotrebu krmiva na prepelicu. Aj pri skrmo-
vani trusu boli rozdiely v spotrebe krmiva u oboch
zmesi len nepreukazné. Skrmovanim trusu sa uSetrilo
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VII. Analyza vajec — Egg analysis

Skupina®
Cislo! Ukazovatel? e
LK-20 ILT-20 IILK-12 IV.T-12
hmotnost vajca? g 10,54 10,54 8,78 7.1¢
z toho’: bielok® g 594 6,14 49° 4.4
#tok” g 328 328 2,6° 226
Skrupina® g 1,4 1,2 1,2 LI
1 podiel”: bielok® % 56,5 57,7 57,7* 574"
#ltok’ % 30,2 30,6" 30,0 28,7
$krupina® % 13,3* 11,7° 14,1 13,9°
index tvaru!® 77,0 76,6% 80,5° 78,65
index bielka!! 15.2% 14,2° 16,4® 18,3€
farba Zltka'? 64" 6,5 6,8" 6,8
hmotnost vajca g 10,6 10,7 10,9* 10,6"
z toho:  bielok g 59" 6,1" 61" 6,1"
#ltok g 3,2* 3,3" 35" 33"
$krupina g 1,54 1,58 1,38 128
2 podiel:  bielok % 55,7% 57,0° 56,04 57.6°
#tok % 30,2 30,8" 32,1 31,17
$krupina % 14,14 12,28 11,98 11,38
index tvaru 14 76,5 77,6 75:0°
index biclka 14,2° 14,6 14,1 144
farba #ltka 6,6" 7.2 6,6" 7:2®

'no., %indicator, Sgl'oup. 4egg weight, Sout of that, “albumen, 7yolk, 85hell, ®ratio, "’shupe index, ''albumen index, lzyolk color

na kazdu prepelicu 16,2 % jadrového krmiva pri stred-
nom a 22,5 % pri nizkom obsahu proteinu. Podobné
kon3tatovanie moZno urobit i po prechode na jednotné
kfmenie.

Vyrazné zniZenie zni$ky ovplyvnilo negativne i kon-
verziu krmiva. Nizkoproteinovd zmes zhorSila konver-
ziu krmiva o0 53,6 % (P < 0,01). Skrmovanim trusu pri
strednej Grovni proteinu v zmesi sa zhorSila jej konver-
zia 0 5,2 % (P > 0,05), avsak pri nizkoproteinovej zme-
si aZz 0 35,5 % (P < 0,01). Konverzia jadrovej zmesi pri
strednej Grovni proteinu sa zlepSila o 16,0 % (P < 0,01),
pri nizkej urovni bola eSte stile horSia o 8,4 %
(P < 0,01).

Podobny trend moinovvidiet i pri skrmovani trusu

v druhej Casti pokusu.

Zaujimavé je porovnanie absoliitnej i relativnej
spotreby dusikatych latok. Pri skrmovani nizkoprotei-
novej zmesi v porovnani so strednou sa ich spotreba
zniZila 0 40,4 % na prepelicu (P < 0,01). Podobné zis-
tenie plati i pri skrmovani trusu. Konverzia N-latok sa
pri nizkoproteinovej zmesi zlepsila 0 5,0 % (P > 0,05).
Pri skrmovani trusu so strednym obsahom N-latok bola
ich konverzia hor$ia 0 4,6 % (P > 0,05), ale pri nizko-
proteinovej zmesi bola horSia aZ o 36,6 % (P < 0,01).

Ziva hmotnost prepelic na konci pokusu bola
u oboch skupin s nizkoproteinovou vyZivou niZ§ia
(P <0,01).

Hynutie prepelic nebolo pokusnym kfmenim vyraz-
nejSie zmenené.
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Uvedené vysledky st v plnom silade s pricami au-
torov Chrappa etal. (1990, 1994, 1995), podla kto-
rych moZno pri dodrZani izoproteinového a izoenerge-
tického obsahu kimnych zmesi skrmovat az 20 %
suSeného trusu bez negativneho ovplyvnenia uZitko-
vosti prepelic.

Zaverom mozno konS§tatovat, Ze zatial ¢o skrmova-
nie 20 % trusu v kfmnej zmesi so strednym obsahom
dusikatych latok (20 %), pri zachovani izoproteinového
a izoenergetického obsahu, sa neprejavilo vo vyraznej-
§ich zmenach uZitkovosti, okrem zlepSenej konverzie
jadrovej zmesi, pri nizkoproteinovej zmesi skrmovanie
uvedeného podielu trusu ovplyvnilo negativne takmer
vietky skimané parametre uZitkovosti. Po prechode
z kfmenia s nizkym obsahom N-latok na kimenie zme-
sou so strednym obsahom N-latok nastala reverzibilita
znasky i hmotnosti vajec.
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STRAVITELNOST DUSIKA Z KRMNE]J DAVKY PRE
NORKY PRI ROZNOM PODIELE TRESKY

DIGESTIBILITY OF NITROGEN FROM FEED WITH VARIOUS
PROPORTIONS OF COD FOR MINKS

D. Mertin', K. Siivegovél, J. Rafay', B. Barabasz’, Z. Ceresiidkova'

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

ABSTRACT: An experiment was conducted on an Experimental Farm of Fur-bearing Animals affiliated to the Research
Institute of Animal Production in Nitra in August to September 1995. The animals were housed in special cages for metabolic
trials. The experiments were conducted on five nonsib mink males at the age of four months. The animals were clinically
healthy and examined for plasmocytosis. The experiment consisted of three stages to determine the digestibility of nitrogen
from feed ration with various proportions of cod fillet administered to minks and nitrogen digestibility in the test feed (cod
fillet). The animals received basal feed ration in the first stage while in the second stage the content of test feed in the feed
ration was 41.7% and in the third stage 62.5% out of the original amount. Each experimental stage had two periods —
a preparatory period and an appropriate experimental period. The preparatory period lasted three days, when the animals
adapted themselves to a new feed ration, and the appropriate experiment lasted five days. Feed was administered twice a day
(at 9 h a.m. and at 3 h p.m.). The nutritive value of feed rations was in agreement with the standard for the age category and
physiologic stage concerned. Climatic conditions were observed throughout the experiments. Average air temperature was
14.2 + 0.6 °C in the first stage of experiments, 28.0 0.4 °C in the second stage and 18.1 + 0.4 °C in the third stage. Indicators
necessary to calculate digestibility coefficients for feed rations and test feed were determined during the appropriate experi-
ment: feed intake, remaining uneaten feed and amount of excrements. The indicators were recorded and samples were taken
twice a day, always an hour before feeding at 7 to 8 o’clock. A direct method was used to calculate nitrogen digestibility in
the feed rations with various proportions of cod fillet, and an indirect (differential) method was used to calculate digestibility
in the test feed. The results of calculations were processed by a mathematico-statistical method of one-factor analysis of
variance with multivariate comparisons of differences in arithmetical means. No statistically significant intra-group differences
were determined for the animals, it means that the set of minks was homogeneous. Tests of the effects of replications in the
particular groups revealed statistically significant differences at a significance level P < 0.5 for the second stage of experi-
ments at administration of feed ration with 41.7% portion of cod fillet. As the biological material is homogeneous, we believe
that this fact was influenced by the environment factor (climatic conditions during the experiments). Coefficient of nitrogen
digestibility in the basal feed ration was 67.661 * 1.180%, in the feed ration with 41.7% of cod fillet 72.327 + 0.613% and
in the feed ration with 62.5% proportion of test feed 81.563 * 1.095%. The obtained results of nitrogen digestibility in the
test feed rations are statistically significant (P < 0.05). Coefficient of nitrogen digestibility in cod fillet used in feed ration
with 41.7% proportion of test feed (2nd stage) was 81.240 + 0.864% and in the feed ration with 62.5% of test feed it amounted
to 93.020 + 1.033% (P < 0.05). It can be concluded from the results obtained that the coefficient of nitrogen digestibility in
feed rations administered to minks is increasing in relation to the per cent proportion of test feed. Nitrogen digestibility in
test feed was also related to the feed proportion in feed rations (41.7% : 81.240 + 0.86% and 62.5% : 93.020 *+ 1.033%). It
is recommended to use cod fillet in feed rations for minks throughout the year as it is a dietetic feed with high crude protein
content (16.62%) and with low fat content (0.60%).

mink; metabolism trials; cod; nitrogen digestibility

ABSTRAKT: Sledovali sme moZnost vyuZitia sekunddrnych surovin, vznikajicich pri vyrobe tres¢ieho filé, vo vyZive noriek.
V auguste aZ septembri 1995 bol vo VUZV v Nitre urobeny bilan&ny pokus na $tandardnych norkich vo veku $tyroch
mesiacov. Pokus mal tri etapy — v prvej etape boli zvieratd kimené zdkladnou kfmnou dévkou, v druhej etape kfmna ddvka
obsahovala 41,7 % a v tretej etape 62,5 % tresky. Zistovala sa straviteInost dusika sledovanych kfmnych ddvok a testovaného
krmiva. Na zéklade dosiahnutych vysledkov sa stravitelnost dusika v kfmnych davkach zvy3ovala imerne s vy$§im podielom
tresky. V prvej etape bola straviteInost dusika 67,661 + 1,180 %, v druhej etape 72,327 + 0,613 % a v tretej etape 82,563 +
1,095 %. StraviteInost dusika v testovanom krmive sa tieZ rdznila v zdvislosti od percentudlneho podielu krmiva v kimnych
davkach — pri 41,7% podiele 81,240 + 0,864 a pri 62,5% podiele 93,020 * 1,033 %. Filé z tresky odporitame zaradovat do
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kfmnych davok pre norky v priebehu celého roka vzhladom na to, Ze ide o dietetické krmivo s vysokym obsahom dusikatych

latok (16,62 %) a s nizkym obsahom tukov (0,60 %).

norka; bilanéné pokusy; treska; straviteInost dusika

UvoD

Optimaélna vyZiva je jednou zo zékladnych podmie-
nok uspe$nosti v chove noriek. Progres v tejto oblasti
zévisi od stupiia poznania metabolizmu zvierat, ich né-
rokov v roznych fyziologickych $tddidch a vhodnosti
a stravitelnosti jednotlivych krmiv pouZivanych
v kfmnych davkach. VyuZivanie jednotlivych druhov
krmiv a zloZenie kimnej davky je v rdznych krajinach
rozdielne, v zdvislosti od ich moZnosti.

Stravitelnostou kimnych davok pre norky zaloZe-
nych predovietkym na béze ryb a rybieho odpadu a po-
trebou Zivin, hlavne dusikatych latok, sa zaoberalo viac
autorov. Jorgensen a Glem-Hansen (1973)
navrhli ¥pecidlne klietky pre bilan&né pokusy na nor-
kich. Glem-Hansen (1979) sa zaoberal vhodnos-
fou a stravitelnostou zakladnych i doplnkovych krmiv
v kimnych davkach noriek pouZivanych v Skandindvii.
Potrebe proteinov, ich stravitelnosti a biologickej hod-
note krmiv pre rastice norky sa venovali Jorgen-
sen, Glem-Hansen (1972), Jorgensen,
Eggum (1971) a Skrede (1978) a pre laktujiice
a rastice norky Glem-Hansen (1979, 1980a, b).
Skfivan et al. (1994) robili bilanéné pokusy zame-
rané na stravitelnost suchych krmiv zaloZenych na baze

rybej micky v porovnani so strivitelnostou tradi¢nej
kfmnej davky.

MATERIAL A METODA

Experiment bol realizovany na Experimentalnej far-
me koZuSinovych zvierat Vyskumného ustavu Zivodis-
nej vyroby v Nitre v mesiacoch august aZ september
1995. Zvierata boli ustajnené v $pecidlnych bilan&nych
klietkach. Do pokusov bolo zaradenych pit nepribuz-
nych samcov norky Standardnej vo veku $tyroch me-
siacov. Zvieratd boli klinicky zdravé a vySetrené na
plazmocyt6zu.

Pokus sa skladal z troch etép, v ktorych sa zistovala
straviteInost dusika z kimnej davky pre norky pri
réznom podiele filé z tresky a straviteInost dusika
v testovanom krmive — filé z tresky. V prvej etape sa
zvieratd kimili zakladnou kfmnou davkou, v druhej
etape bol obsah testovaného krmiva v kifmnej dévke
41,7 % a v tretej etape 62,5 % z pdvodnej hmoty. Zlo-
Zenie kfmnych dévok je uvedené v tab. L.

Mesiac pred zacatim experimentu boli zvierata umi-
estnené do bilan¢nych klietok. Kazda etapa pokusu sa
skladala z dvoch obdobi — pripravného obdobia a vlast-

1. ZloZenie kfmnej divky v priebehu experimentov (g.418 KJ) — Formulation of feed ration during experiments (g/418 KI)

eikiva] 1. etapa'? 2. etapa 3. etapa

zikladna kfmna divka'4 treska'® - 41,7 % treska — 62,5 %
Filé z tresky? 16,0 25,0 40,0
Kfmna zmes miisomix> * 20,0 16,0 10,0
Hoviidzie miso* 14,0 10,0 2,5
Zivotisny tuk’ - 12 2,8
NOR IT** 6,0 6,0 6,0
Mlieko sudené’ 08 0,8 0.8
StrédviteIné NL7 9,07 9,06 9,03
StraviteIné tuky® 4,56 4,61 4,66
StréviteIné BNLV? 3,95 3,95 395,
ME (KJ) 1 254 1 254 1 337,6
MnoZstvo krmiva (g na kus a deii)!? 180 180 205
Pévodni sudina'! (%) 28,73 28,80 30,96
Minerélno-vitaminové doplnky'? ++*

NOR II (komeréne vyrdband zmes 3rotov)

NOR II (commercial mix of groats)

LFE T

kimna zmes misomix (komeréne vyridbana zmes: 40 % hoviidzie miiso s kostou, 40 % hydinovy odpad, 20 % hoviidzie vnitornosti)

minerélno-vitaminové doplnky: (vitamin C - 40 mg/ks/d, Plastin MD - 5 g/ks/d, Roboran H - 4 g/10 ks/d, B-komplex — 0,25/ks/d)
feed mix Misomix (commercial mix: 40% beef with bone, 40% poultry offal, 20% beef entrails)

mineral-vitamin supplements: (vitamin C — 40 mg/ks/d, Plastin MD - 5 g/ks/d, Roboran H ~ 4 g/10 ks/d, B-komplex — 0,25/ks/d)

'feed, %cod fillet, *feed mix Misomix, *beef, *animal fat, *milk powder, 7digestible crude protein, "digestible fats, 9nitrogen-t‘rt:e extract,
1feed amount (g per animal/day), lloriginul dry matter, mineral-vitamin supplements
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ného pokusu. PoCas pripravného obdobia, ktoré trvalo
tri dni, si zvieratd zvykali na novid kfmnu divku
a vlastny pokus trval pit dni. Zvierata boli kfmené dva-
krat denne — o 9. a 15. hodine. VyZivna hodnota
kimnych dévok kore$pondovala s normou pre dani ve-
kovi kategériu a fyziologické Stadium zvierat (Mer -
tin et al., 1994).

Pocas obdobia experimentov sa sledovali klimatické
podmienky. Priemerna teplota vzduchu pri pokusoch
prvej etapy bola 14,2 + 0,6 °C - poloobla¢no, dézd,
v druhej etape 28,0 + 0,4 °C a v tretej etape 18,1 +
0,4 °C — polooblaéno, ojedinele dazd.

V priebehu vlastného pokusu sa u zvierat sledovali
parametre potrebné pre vypodet koeficientov stravitel-
nosti kfmnych davok a testovaného krmiva: prijem kr-
miva, zbytok nezoZratého krmiva a mnoZstvo trusu.
Uvedené ukazovatele sa sledovali a vzorky sa odobera-
li dvakrat denne, vZdy hodinu pred kimenim (o 7. a 8.
hodine).

Pre vypocet strivitelnosti dusika v sledovanych
kimnych davkach pri roznom podiele filé z tresky bola
pouZitd priama metéda a pre vypocet stravitelnosti
v testovanom krmive nepriama (diferencidlna) metéda
(Lichvar etal., 1969).

Ziskané vysledky boli matematicko-§tatisticky spra-
cované jednofaktorovou analyzou rozptylu s mnohona-
sobnymi porovnévaniami rozdielov aritmetickych prie-
merov.

VYSLEDKY A DISKUSIA

Na zaklade vysledkov jednofaktorovej analyzy roz-
ptylu s mnohonasobnym porovnavanim rozdielov arit-
metickych priemerov pre zvierata sme nezistili Statis-
ticky vyznamné vnitroskupinové rozdiely, ¢o nidm
dovoluje konstatovat, Ze sibor bol homogénny (tab. II).
Pri testovani vplyvov opakovani v jednotlivych skupi-
néach sme zistili ¥tatisticky preukazné rozdiely na hla-
dine vyznamnosti P < 0,05 pre druhi etapu pokusov,
pri kfmeni zvierat kimnou davkou s 41,7 % podielom
filé z tresky (tab. IT). Vzhladom na to, Ze ide o homo-
génny biologicky material, domnievame sa, Ze tiito
skutognost ovplyvnil faktor prostredia. Klimatické pod-
mienky v priebehu experimentov boli rozdielne a teplota
vzduchu sa pohybovala od 14,2 £ 0,6 do 28,0 = 0,4 °C.
Vysoké teploty vzduchu boli v obdobi druhej etapy po-
kusu (28,0 + 0,4 °C), kedy zvieratd prijimali menej krmiva,
a priemerné zvy$ky krmiva na jedno pokusné zviera v prie-
behu druhej etapy pokusu boli 80,9 g a v skupine zvierat
prvej a tretej etapy 35,2 g a 53,0 g.

Zakladné variacno-Statistické charakteristiky koefi-
cientov stravitelnosti dusika v sledovanych kfmnych
déavkach, individudlne pre kaZzdé pokusné zviera, si
uvedené v tab. IIL

V tab. IV a V st uvedené vysledky jednofaktorovej
analyzy rozptylu na vplyv kimenia. Koeficient stravi-
telnosti dusika v zékladnej kfmnej dévke bol 67,661 +

IL. Jednofaktorova analyza rozptylu vplyvov opakovani a vplyvov zvierat v sledovanych skupindch — One-factor analysis of variance of the

effects of replications and of the effects of animals in the test groups

1. etapa’ 2. etapa 3. etapa
zékladnd kimna davka? treska® - 41,7 % treska — 62,5 %

deit® zviera® defi zviera deit zviera
MS df=4 [df=15| df=4 | df=15| df=4 | df=20 | df=4 | df=20 | df=4 | df=15| df=3 [ df=16
F
MS 38,902 | 24,868 19,116 | 30,145 | 41,308 3,027 6,890 9,910 34315 | 21,208 | 38,574 | 21 229
F 1,564 0,634 13,647 0.695 1,618 1,817

*P<0,05

st stage, %basal feed ration, Jcod. 4d:.\y, Sanimal

III. Zikladné variano-Statistické charakteristiky koeficientov strdvitelnosti dusika v sledovanych kfmnych ddvkach noriek (%) — Basic
variation-statistical data on the coefficients of nitrogen digestibility in the test feed rations for minks (%)

1. etapa’ 2. etapa 3. etapa
ZvieraS zékladn4 kfmna dévka? treska® - 41,7 % treska - 62,5 %
n=4 n=5 n=4
L 18 111 V. V. L 1. IIL V. V. I 11, 1L v, V.
x 67,55 | 69,15 | 65,71 | 63,91 | 72,00 | 72,99 | 68,69 | 73,18 | 70,53 | 76,25 | 77,72 | 82,79 | 85,07 | 82,53 | 84,70
S5 2,00 ( 297 | 2,72 | 268 | 191 | 072 | 042 063 | 088 [ 1,08 2,69 | 3,05 1,76 | 2,57 | 0,51
v% 16,01 | 35,33 | 29,64 | 28,69 | 14,67 | 2,60 [ 0,87 | 2,00 | 3,87 | 580 | 28,93 | 37,29 | 12,39 | 26,40 [ 1,04
Minimum | 63,44 | 60,29 | 58,66 | 56,55 | 68,67 | 70,63 | 67,50 | 71,51 | 68,27 | 72,86 | 71,74 | 75,49 | 80,75 | 77,30 | 83,62
Maximum | 72,06 | 72,86 | 71,36 | 69,02 | 76,92 | 74,68 | 69,97 | 75,16 | 72,82 | 78,51 | 82,62 | 88,27 | 88,57 | 88,01 | 86,06
For 1-5 see Tab. II
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IV. Vysledky jednofaktorovej analyzy rozptylu — Results of one-fac-
tor analysis of variance

MS df =2 df = 62

F

MS 1 169,935 19,513

F 59,958+
*P<0,05

podielu krmiva v kimnych davkach — pri 41,7% po-
diele 81,240 + 0,864 a pri 62,5% podiele 93,020 +
1,033 %.

Filé z tresky odporii¢ame zaradovat do kimnych da-
vok pre norky v priebehu celého roka vzhladom na to,
Ze ide o dietetické krmivo s vysokym obsahom dusika-
tych litok (16,62 %) a s nizkym obsahom tukov
(0,60 %).

V. Koeficient straviteInosti dusika v sledovanych kimnych davkach pre norky (%) — Coefficients of nitrogen digestibility in the test feed

rations for minks (%)

1. etapa’ 2. etapa 3. etapa oyt
Ukazovatel Preukaznost rozdielov® x
zskladn4 kfmna déivka® treska® — 41,7 treska — 62,5 %
n 20 25 20 152 143 2:3
x5 67,661 + 1,180 72,327 £ 0,613 82,563 + 1,095 —4,666* -14,902* -10,236*
*P<0,05

st stage, %basal feed ration, cod, 4signiﬁcnnce of differences

VI. Koeficient straviteInosti dusika v testovanom krmive pri réznom
podiele v kimnych ddvkach pre norky (%) — Coefficients of nitrogen
digestibility in test feed at its various proportions in feed rations for
minks (%)

Treska' — 41,7 % Treska — 62,5 %
n 5 5
x 81,24 93,02*
55 0,86 1,03
v% 3,73 5,33
*P <005
lcod

1,180 %, v kimnej davke so 41,7% podielom filé
z tresky 72,327 £ 0,613 % a v kimnej davke so 62,5%
podielom testovaného krmiva 82,563 * 1,095 %. Zis-
kané vysledky stravitelnosti dusika v sledovanych
kfmnych dévkach sd 3tatisticky preukazné na hladine
vyznamnosti P < 0,05.

Koeficient stravitelnosti dusika vo filé z tresky
v kimnej ddvke so 41,7% podielom testovaného krmi-
va (2. etapa) bol 81,240 + 0,864 % a v kimnej davke
so 62,5% podielom testovaného krmiva 93,020 +
1,033 % (tab. VI). Rozdiely aritmetickych priemerov
su Statisticky vyznamné.

Na zéklade naSich vysledkov m6Zeme konstatovat,
Ze koeficient stravitelnosti dusika v kimnych davkach
pre norky sa zvySuje v zéavislosti od percentudlneho
podielu testovaného krmiva (67,661 + 1,180 % aZ
82,563 £ 1,095 %). Stravitelnost dusika v testovanom
krmive sa tieZ roznila v zavislosti od percentuilneho
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THE EFFECT OF REDUCED CRUDE PROTEIN CONTENT
AND OF AMINO ACIDS APPLICATION IN AFRICAN
CATFISH (CLARIAS GARIEPINUS) FEED MIXTURES UPON
CRUDE PROTEIN AND FAT RETENTION IN FISH BODY

VLIV SNIZENEHO OBSAHU N-LATEK VE SMESICH

A VLIV APLIKACE AMINOKYSELIN DO SMESI PRO SUMECKA
AFRICKEHO (CLARIAS GARIEPINUS) NA RETENCI N-LATEK

A TUKU V TELECH RYB

J. Parova', L. Stibranyiova®

! Research Institute of Animal Nutrition, Pohovelice, Czech Republic
2 Research Institute of Fish Culture and Hydrobiology, Unlversuy of South Bohemia,
Vodriany, Czech Republic

ABSTRACT: In the course of 10-week aquarium experimental African catfish culture, the effects were investigated of
reduced crude protein content in feeds and of amino acids (lysine, methionine and threonine) application upon crude protein
and fat retention in fish body. In isoenergetic mixtures (gross energy content 16.5 kJ.g"' feed), the feed with 45% crude
protein (K) content served as control; whilst crude protein content in the following 6 feeds was reduced to 40 (1), 35 (2) and
30% (3). Each of variants with reduced crude protein content was fortified with amino acids at the level of control (1A, 2A,
3A). It was found that crude protein retention in the body of fish fed mixtures 1, 1A, 2A and 3A was higher in absolute
values than in control treatment. In spite of the statistical insignificance of the differences, the increase of retention by 1%
implies reduced loading of water environment, namely by 1.6 g of pure nitrogen when feeding 1 000 g of dry matter of crude
protein. The application of amino acids increased the crude protein retention relatively by 4 and 5% (2A and 3A respectively).
The fat retention in the carcass of fish fed feeds with reduced crude protein content was always higher in comparison with
control (45% crude protein). Amino acid supplementation also increased fat retention in fish body. Fat retention in catfish
carcass was highly significantly higher (P < 0.01) in comparison with crude protein retention. Reduced content of crude
protein in catfish feed mixtures simultaneously supplemented with amino acids reduces the nitrogen loading of water envi-
ronment.

Clarias gariepinus; feed mixtures; crude protein content; fat content; crude protein retention; amino acids; nitrogen; loading
of water environment

ABSTRAKT: V pribéhu 10tydenniho experimentu pfi odchovu sumecka afrického v akvariich byl sledovan vliv sniZeni
obsahu N-ltek ve smési a vliv aplikace aminokyselin lyzinu, metioninu a treoninu na retenci N-latek a tuku v t¥lech ryb.
V izoenergetickych smésich (obsah brutto energie 16,5 k.l.g’l smési) bylo jako kontroly pouZito smési s 45 % N-litek (K);
v dalich Sesti sm&sich byl obsah N-litek sniZen na 40 % (1), 35 % (2) a 30 % (3). KaZd4 z variant se sniZenym obsahem
N-latek byla fortifikovdna aminokyselinami na troveii kontroly (1A, 2A, 3A). Bylo zjiit€no, Ze retence N-latek v télech ryb,
krmenych smésmi 1, 1A, 2A a 3A byla v absolutnich hodnotach vy33i neZ ve variant& kontrolni. Pfes statistickou nepritkaznost
vysledkl znamena zvySeni retence o 1 % sniZeni zatéZe vodniho prostfedi, a to pfi zkrmeni 1 000 g susiny N-litek 0 1,6 g
Cistého dusiku. Aplikace aminokyselin zvysila retenci N-latek relativné o 4 % (2A) a 5 % (3A) . Retence tuku v télech ryb,
krmenych smésmi se sniZenym obsahem N-latek, byla vZdy vy33i v porovnani s kontrolou (45 % N-latek). Aplikace amino-
kyselin rovnéZ zvySovala retenci tuku v télech ryb. Retence tuku v t&€lech sume&ki byla vysoce vyznamné vyssi (P < 0,01)
v porovnani s retenci N-latek. SniZeni obsahu N-latek ve smé&sich pro sume&ka v intenzivnich chovech pii soutasné fortifikaci
aminokyselinami sniZuje zatéZ vodniho prostfedi dusikem.

Clarias gariepinus; krmné smési; obsah N-litek; obsah tuku; retence N-litek; retence tuku; aminokyseliny; dusik; zatéZ
vodniho prostfedi
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INTRODUCTION

In the course of 10-week aquarium experiment
which was conducted in 1995 during the culture of
African catfish (Clarias gariepinus) with the aim to
study the influence of reduction of dietary crude protein
upon the nitrogen loading of water environment
(Stibranyiova, Parova, 1996), the retention of
crude protein and fat in fish organism was investigated
among others in dependence upon the content of crude
protein in feed mixtures and the supplementation of
low crude protein feeds with selected amino acids. Iso-
energetic mixtures (16.5 K.T.g'1 gross energy) were uti-
lized for these purposes. Based on the values of reten-
tion, the amount of non-retained crude protein (%) as
an important source of nitrogen loading of water envi-
ronment was quantified in individual variants.

MATERIAL AND METHODS

For the feeding of African catfish (initial individual
weight 21.1 + 4.2 g), seven variants of experimental pel-
leted feed mixtures were prepared in which the crude

1. Experimental feed mixture formulation in per cent

protein content was graded as follows: control K mix-
ture — 45% of crude protein, mixture 1 — 40% of crude
protein, mixture 1A — 40% of crude protein + amino
acids supplementation, mixture 2 — 35% of crude pro-
tein, mixture 2A — 35% of crude protein + amino acid
supplementation, mixture 3 — 30% of crude protein,
mixture 3A — 30% of crude protein + amino acid sup-
plementation. The gradation of crude protein content
was achieved by reduction of fish meal proportion in
feed mixture; in variants fortified with amino acids,
contents of lysine, methionine and threonine were ad-
justed to the level of the control group as well as the
content of fat (soya oil), calcium and phosphorus (di-
calcium phosphate, powder limestone). The composi-
tion of feed mixtures is presented in Tab. I.

Samples of 3-5 fishes for chemical analyses of car-
cass were taken at the end of each of five 12 to 14-day
periods. Seven experimental variants were arranged in
100-1 aquaria under uniform temperature conditions
and optimal content of dissolved oxygen. After lyofili-
zation, dry matter content (%), and contents of crude
protein (%), fat and ash (%) were assessed in dry matter
of the mixed sample. In total, 150 individuals of Afri-
can catfish were analyzed, 10 of them being processed
at the beginning of the experiment. Analytic methods

Feed K 1 1A 2 2A 3 3A
Component 45% 40% 40%+A 35% 35%+A 30% 30%+A
Fish meal 352 25.6 25.6 16 16 6.3 6.3
Meatbone meal 20 20 20 20 20 20 20
Soya meal 29 29 29 29 29 29 29
Wheat meal 43 12 8 19.4 11.4 273 15.4
Soya oil 11 11.5 11.5 124 124 12.8 12.8
Lysine premix - C - 2.7 - 5.1 - 1.7
Methionine premix - - 0.8 - 1.8 - 2.6
Threonine premix - - 0.5 - 1.1 - 1.6
Dicalcium phosphate - 0.9 0.9 1.7 1.7 25 25
Biofactors suppl. BIOVITAN* 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Limestone powder - 0.5 0.5 1 1 1.6 1.6
Analysis (in % of dry matter)

Dry matter 192,07 92.08 92.20 92.13 92.39 92.14 92.50
Protein 45.01 40.07 40.07 35.09 35.08 30.11 30.11
Fat 15.01 1491 1491 15.20 15.20 15.01 15.01
Ash 11.27 10.89 11.62 10.60 11.32 10.06 10.98
Fibre 234 2.30 2.68 2.56 2.58 2.71 2.53
Ca (gkg™) 27.21 27.27 27.26 27.10 27.27 27.27 27.24
P (gkg™) 14.59 14.69 14.62 14.60 14.43 14.51 14.27
Lysine (gkg™") 33.10 29.10 33.30 25.10 33.00 21.10 33.00
Threonine (g.kg™) 14.28 11.82 14.13 9.34 14.23 6.87 14.32
Methionine (g.kg“) 10.52 8.92 10.42 7.32 10.69 5.71 10.58

*vit. A 4 000 000 L.U., vit. D3 400 000 L.U., vit. E 40 000 mg, vit. K3 1 000 mg, vit. Bl 2 000 mg, vit. B2 2 000 mg, vit. B6 3 200 mg,
vit. B12 5 mg, niacine 10 000 mg, pantothenic acid 10 000 mg, choline 60 000 mg, phytic acid 500 mg, vit. C 100 000 mg, Biotin 50 mg,
Inositol 100 000 mg, DL-methionine 100 000 mg, L-lysine HCI 100 000 mg

360

ZIVOCISNA VYROBA, 41, 1996 (8): 359-364



used are described in the study of Stibranyiové

and Parova (1996).

The retention of crude protein in the carcass of Af-
rican catfish (in %) was assessed in each variant in
each of five periods using:

— the data acquired in the field of feed consumption,
i.e. feed consumption (in g), dry matter content (%),
crude protein content in dry matter of feed mixture
(%), consumption of absolute dry matter of mixtures
(in g), consumption of crude protein (in g) of abso-
lute dry matter

- the data acquired in the field of fish biomass pro-
duction, i.e. biomas production (g), dry matter con-
tent in biomass (%), crude protein content in dry
matter of produced biomass (in %), production of
absolute dry matter of biomass (g), production of
crude protein (in g) of absolute dry matter of bio-
mass.

The retention of crude protein in African catfish car-
cass (in %) was calculated from the relation:

crude protein production in g

of absolute dry matter of fish biomass
crude protein consumption in g

of absolute dry matter of mixture

% Rep = .100

Fat retention in fish carcass (in %) was assessed by

an analogous way:

— from the data acquired in the field of feed consump-
tion, i.e. feed consumption (in g), dry matter content
in mixture (in %), fat content in dry matter of mix-
ture (in %), consumption of absolute dry matter of
mixture (g), consumption of fat of absolute dry mat-
ter (g)

— from the data acquired in the field of fish biomass
production, i.e. biomass production (g), dry matter

70

content in biomass (%), fat content in dry matter of
produced biomass (%), production of absolute dry
matter of fish biomass (g), production of fat (in g)
of absolute dry matter of biomass.

The retention of fat in African catfish carcass (in %)
was calculated from the relation:

fat production in g of absolute
% Re = dry matter of fish biomass
F ™ "fat consumption in g of absolute
dry matter of mixture

. 100

The calculated values of retention of crude protein
and fat in fish carcass (in %) for each of five experi-
mental periods from each of seven experimental variants
were statistically processed by the analysis of variance.

RESULTS

Impact of crude protein content in feed mixtures and
amino acids application in African catfish feed
mixtures upon crude protein and fat retention in fish
carcass

The results of the experiment are presented in Fig. 1.
The reduction of dietary crude protein content from

45% (K) to 40% (1)

— increased (relatively by 6%, statistically insignifi-
cantly) the retention of crude protein in fish carcass;
the application of amino acids in the variant 1A was
manifested by a statistically insignificant increase of
retention in comparison with control K (by 4% at
K = 100%)

— increased (statistically insignificantly) fat retention
in fish carcass in mixtures (1) without amino acid

ZIVOCISNA VYROBA, 41, 1996 (8): 359-364

1. Crude protein and fat retention in African
catfish bodies in relation to dietary content
of crude protein and amino acid supplemen-
tation

retence NL = crude protein retention, re-
tence tuku = fat retention

Bretence NL

Oretence tuku
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supplementation in comparison with control (K) re-
latively by 23%, in fish fed mixtures supplemented
with amino acids (1A) by 24%; no more expressive
impact of amino acid supplementation upon fat re-
tention in carcass was observed; variants 1 and 1A
showed the highest fat retention.

The reduction of dietary crude protein content from
45% (K) to 35% (2)
— reduced (statistically insignificantly) crude protein
retention in fish carcass (relatively by 4%) in com-
parison with control (K). Amino acids supplementa-
tion in mixtures with 35% of crude protein (2A)
increased (statistically insignificantly) crude protein
retention in fish carcass, relatively by 10, 4, 5.5 and
14% in comparison with control (K), mixture 1, 1A
and 2, respectively. The highest crude protein reten-
tion in fish carcass (51.32%) was determined in the
variant 2A.
increased (statistically insignificantly) fat retention
in fish carcass namely in comparison with control
(K) relatively by 19%.

The reduction of dietary crude protein content from
45% (K) to 30% (3)
— decreased crude protein retention in catfish body re-
latively in comparison with variant K (statistically
insignificant difference). Amino acids application in
mixtures with 30% of crude protein (3A) increased
statistically insignificantly percentage of crude pro-
tein retention in comparison with variant 3 (without
amino acids); relative enhancement of retention in
comparison with variant K amounted to 5%
increased (statistically insignificantly) fat retention
in comparison with variant K (relatively by 11%).

The reduction of crude protein content in feed mix-
tures for African catfish from 45% by 5, 10 and 15%
increased the retention of crude protein in fish carcass
in variants 1, 1A, 2A and 3A. However, the differences
between the variants were statistically insignificant. In
our observations, the retention of crude protein in fish
carcass amounted to values ranging from 45.13-
51.32% (47.93 in average). The highest percentage of
crude protein retention was observed in variant 2A
(35% of crude protein in mixture + amino acids supple-
mentation), while the lowest in variant 2.

The reduction of crude protein content in mixtures
for African catfish from 45% by 5, 10 and 15% in-
creased fat retention in fish body. The differences bet-
ween the variants were not statistically significant, al-
though the tendency to higher fat deposition was
observed in variants fed mixtures with lower crude pro-
tein content in comparison to control (K).

In our observations, fat retention in catfish body
achieved substantially higher values in comparison
with the crude protein retention found, and fluctuated
between 49.10-60.79% (56.998% in average). The lo-
west percentage of fat retention was found in control
variant, whilst the highest in variant 1A (40% of dietary
crude protein with amino acids supplementation). By
statistical processing of data, a highly significant diffe-
rence (P < 0.01) was found between values of fat and
crude protein retention.

The effect of farming duration upon the values
of crude protein and fat retention in fish carcass

During the observations of the mean values of crude
protein and fat retention in fish carcass, dependence of

70

574

2. Average values of crude protein and fat
retention in African catfish bodies during the
trial

retence NL = crude protein retention, retence
tuku = fat retention

Hretence NL

DOretence tuku

14. den

26. den 39.den 52. den
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the values of retention upon the duration of the experi-
ment was found. The samples of fish carcass were ta-
ken from individual experimental variants on 14th,
26th, 39th, 52nd and 65th day of culture.

The values of crude protein and fat retention in fish
carcass on the above mentioned dates of the experiment
were plotted in Fig. 2.

In the carcass of fish analyzed on the 14th, 26th,
39th, 52nd and 65th day of culture, mean retention of
crude protein amounted to 50.47, 54.11, 48.33, 44.92
and 41.83%, respectively.

The values of mean fat retention in fish carcass va-
ried quite analogically in dependence on time factor.
On the 14th, 26th, 39th, 52nd and 65th day of culture,
these values amounted to 54.46, 64.28, 57.27, 57.43
and 51.54%, respectively.

DISCUSSION

Our results concerning crude protein and fat reten-
tion in fish carcass at reduced dietary crude protein
content correspond to a number of published data. R o -
binette et al. (1982) presents the constant ratio of
amino acids and energy in mixtures as a decisive con-
dition for channel catfish growth. Webster et al.
(1994 —cit. Adamek, 1996) did not prove any sta-
tistically significant differences in the growth of chan-
nel catfish fed diets containing from 27 to 42% crude
protein. The utilization of protein from feed mixture
was highest at 27% crude protein. Robinson (1994

—cit. Addmek, 1996) did not find any differences
in neither increment, feed conversion, final weight nor
any other parameters in fish fed mixtures containing
28-35% crude protein. Reis et al. (1989) found an
increased fat deposition in the body of channel catfish
fed a diet with the lowest crude protein content (25%).

In accordance with our observations about reduced
fat retention in dependence on fish age (duration of the
experiment), Robinette (1993 - cit. Addmek,
1996) presents lower fat deposition in older fish.

Parovéa and Péar (1987) found an expressive pro-
duction effect in marketable common carp carcass as
a result of amino acid addition originating from dried
broilers’ faeces.

Parova and Par (1982) present the insignificant
differences in both production and carcass composition
of two-three-year-old carp, raised in cages, fed diets
containing 30.3 and 21.2% crude protein. Crude pro-
tein, and particularly fat retention, presented in our stu-
dy, shows an increased tendency at lower content of
these nutrients in feed.

Both fat content (15%) at a corresponding level of
gross energy (16,5 kJ.g'l feed), and results of our in-
vestigations correspond to the data reported by Fili-
piak etal. (1993), who found the highest SGR, lowest
feed conversion, highest fat retention and second highest
crude protein retention in comparison with variants
containing 10, 9, and 19% fat in feed. Machiels
(1987) found in accordance with the above mentioned
results that the changes in fish weight during African
catfish farming unambiguously result from various le-
vels of essential amino acid content in feeds.

251

%.den”!
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3. Average daily values of specific growth
rate in African catfish during the trial

V. obdobi obdobi = period, den = day
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CONCLUSIONS

It was found during the investigations into the ef-
fects of crude protein reduction and amino acids
supplementation in feeds for African catfish that:

— the retention of crude protein in fish carcass was
higher in absolute values in variants with reduced
crude protein content (1, 1A, 2A, 3A) than in control
variant with the highest (45%) crude protein content
in feed.

In spite of statistical insignificance of the results

(imbalance of the collection), the enhancement by

1% crude protein retention from feed in fish carcass

means the reduction of nitrogen loading of water

environment by 1.6 g of pure nitrogen from 1 000 g

of crude protein (in dry matter) fed to fish.

The amino acids (lysine, methionine and threonine)

addition at the level of control mixture into feeds

with 35 and 30% crude protein increased crude pro-
tein retention in fish carcass by 4 and 5% respecti-
vely.

— fat retention in the body of fish receiving feeds with
reduced crude protein content was always higher in
comparison with control variant with 45% crude
protein in feed. The application of amino acids into
mixtures with reduced crude protein content increa-
sed (except variant 3A) fat retention in fish carcass.

— fat retention in the fish body reached statistically
highly significantly (P < 0.01) higher values in com-
parison with crude protein retention

— mean values of crude protein and fat retention in fish
carcass were decreasing with fish age (duration of
experiment) in accordance with the growth rate of
catfish expressed in SGR values.

— values achieved in crude protein and fat retention in
African catfish carcass correspond to the results
which were obtained in parameters ,,mean individual
weight and ,fish biomass increment” (Stibra-
nyiovéa, Péarova, 1996).
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VLIV UROVNE NETTO PRIRUSTKU NA JATECNOU
HODNOTU CESKEHO STRAKATEHO SKOTU

THE EFFECT OF NET WEIGHT GAIN ON THE CARCASS VALUE
OF CZECH PIED CATTLE

J. Subrt, J. Miksik, P. Polich

Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Development of variations in the indicators of meat performance of bulls of Czech Pied cattle was studied in
relation to the level of net weight gain that is determined by potential growth ability of body tissues and by the effects of
external production conditions, mainly by the quality of slaughter animal nutrition. To evaluate the relations of net weight
gain and selected parameters of meat performance the animals were included in three groups according to meat production
on bone per day of life — net weight gain. The bulls with net weight gain maximally 500 g (x = 444 g) were included in the
first group, those with net weight gain from 501 to 589 g (x = 545 g) were put to the second group and those with net weight
gain higher than 590 g (x = 635 g) to the third group. Net weight gain within the whole experimental set of slaughter bulls
exhibited the variation of 376 g, with limit values 365 and 741 g. Slaughter weight in the whole set amounted to 577 kg,
with statistically insignificant differences between the groups. An increase in net weight gain was positive with respect to
meatiness classification (P < 0.05) and insignificant with respect to the classification of carcass fat distribution. Only an
insignificant trend of increase in dressing percentage was observed in the groups with the limit values of net weight gain.
The level of net weight gain did not affect the ratio of hind and fore carcass quarters (1.04—1.06), and the ratio of the hind
quarters showed the values higher than 51%. A significant increase in the proportion of internal fat from 1.41 to 2.50%
(P < 0.01) is considered as a negative feature of the growth of net weight gain values. More intensive production of internal
depot fat is however compensated by an increase in meat proportion in the carcass (P < 0.01) to a large extent, which equals
+3.90% between the first and third group. An increase in the relative proportion of meat is related to a decrease in the
percentage of bones in bull carcass (P < 0.01). The proportion of separable fat from the surface of sides of beef had very
low values (0.61-0.69%), without any important relation to the level of net weight gain. An increase in the proportion of
round and rib meat (P < 0.01) is a positive trend. Changes in the meat and bone proportion in the carcass are related to
positive changes in the meat and bone proportion in the particular quarters and in the whole carcass. A significant increase
in the meat to bone ratio (3.04-5.07) was observed in the hind quarters (P < 0.01) while the changes in the fore quarters
were less significant. The group with the highest value of net weight gain had the meat to bone ratio 4.93 in the whole dressed
carcass; this is a value comparable with the results obtained under the same conditions of nutrition not only in Pied breed
but also in some foreign meat-type breeds.

bull growth; net weight gain; meat performance; carcass composition

ABSTRAKT: V pokusném vykrmu byku jsme sledovali zmény zvolenych ukazateld masné uZitkovosti v zavislosti na trovni
netto pfirtstku. Cely pokusny soubor 85 byku byl tvofen tfemi diléimi skupinami, které vykazaly tyto hodnoty netto pfirtstku:
skupina I — 444 g, skupina Il — 545 g a skupina III — 635 g. Jate¢ni byci byli vykrmovéni do hmotnosti 577 kg (cely soubor)
s nesignifikantnimi rozdily mezi dil¢imi pokusnym skupinami. Vy33i droveil netto pfiristku se pozitivné projevila v klasifi-
kaci jate¢nych té€l podle zmasilosti (P < 0,01), v procentudlnim zvy3eni podilu masa (+3,9 %) a sniZeni podilu kosti v jate¢-
ném téle (—4,47 %). Zvy3eni netto piiristku se kladn& projevilo i ve zvySeni procentudlniho podilu masa z kyty (+1,08 %,;
P < 0,01)) a ro§t€nce (P < 0,05). Pfi celkovém hodnoceni zmé&n v absolutnim a relativni mnoZstvi masa a kosti v jate¢ném
t€le byl prokézan tzky vztah netto pfiristku a pom&ru maso/kosti, zejména v zadnich jate&nych &tvrtich (3,04-5,07) a v celém
jate¢ném téle (3,67-4,93). Zvysena uroveii netto pfirustku se projevila (P < 0,01) ve zvysené tvorbé ledvinového loje
(0,80-1,26 %) a celkového mnoZstvi vnitfnich loju (1,41-2,50 %).

rust byku; netto pfiristek; masna uZitkovost; sloZeni jategného téla
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1. Ukazatele vykrmnosti a klasifikace jate¢nych t&l byki — Indicators of fattening performance and classification of bull carcasses

== F I :
:tt::;:nso!:gll:ﬂkmtel' e lz?)mmk hr:(?tl;lﬁ:sklg‘z:g) hzn‘:g:f;ggc(l:;) Trida/maso” Trida/tuk'®
Skupina® I netto pfiristek’ do 500 g

n 29 29 29 29 29

x 44428 577,14 608,76 2,17 1,14

s 581 8,32 11,70 0,07 0,06

s 31,26 44,74 62,96 0,38 0,34
V(%) 7,04 7,75 10,34 17,39 30,30
Rozptyl® 133,00 219,00 269,36 1,00 1,00
Skupina I1 netto pfiristek 501-589 g

n 28 28 28 28 28

x 545,46 570,93 603,08 2,11 1,07
55 4,30 11,00 9,86 0,06 0,05

s 22,73 58,19 52,16 031 0,26
V(%) 417 10,19 8,65 14,68 24,04
Rozptyl 81,00 240,00 214,76 1,00 1,00
Skupina III netto prirustek vy3si nez 590 g

n 28 28 28 28 28

x 635,79 584,89 619,60 1,93 1,18
s 7,83 9,56 6,93 0,07 0,07

s 41,44 50,57 36,68 0,37 0,38
V(%) 6,52 8,65 592 19,25 32,50
Rozptyl 149,00 200,00 196,56 2,00 1,00
Testovani rozdili skupin® (dvouvybgrovy rozdil rozptyli)®

-1 0,00000"* 0,6584 0,1334 0,4870 0,4225
I-11 0,00000"* 0,5491 0,423 0,0191° 0,6806
TI-11T 0,00000" 0,3508 0,2628 0,0601 0,2330

*P<00s " P<001

'statistical data/indicator, zgmup. 3variance, 4testing of differences between the groups, *net weight gain, ('two-sumple difference of variances,

7sl:mghler weight, Yincludible weight, “class/meat, 'class/fat

UvVoD

V poslednich letech jsme v podminkéch nasi repub-
liky sv&dky rozSifovani populace specializovanych
masnych plemen skotu. S ohledem na ekonomiku pro-
dukce a cenové disproporce jateného skotu v prib&hu
roku vSak nelze v nejbliZsi dob& predpokladat jejich
ploné rozsifeni. Proto je tfeba pfi feSeni problematiky
chovu a produkce jate€ného skotu v domécich vyrob-
nich podminkéch i nadéle po¢itat s pfevahou feského
strakatého plemene s kombinovanou uZitkovosti.
V chovatelské praxi v8ak neni masné uZitkovost stra-
katych plemen s kombinovanou uZitkovosti stéle docené-
na.Vysledky vyzkumnych hodnoceni Grovné vykrmnosti
a jatetné hodnoty u plemen fylogeneticky pfibuznych
s Ceskym strakatym plemenem ukazuji, Ze jejich masna
uZitkovost je srovnatelnd i se specializovanymi masny-
mi plemeny jak v ristové intenzit€ a konverzi krmiv,
tak i v nékterych vyznamnych ukazatelich jate¢né hod-
noty a kvality masa (Anonym, 1994; Temisan et
al.,, 1985; Galik et al,, 1985; Balika et al., 1986;
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Temisan, Augustini, 1986; Bergstrom,
Dijkstra, 1987; Miiller, 1988; Medic et al,,
1989; Skorjanc et al., 1994). Prednosti &eského
strakatého skotu v riistovém potenciélu a masné uZitko-
vosti vyplyvaji i z fady vysledki vyzkumného sledovani
realizovanych a publikovanych pracovniky védecko-
-technické zdkladny v CR (Golda etal., 1983; Pta-
¢ek, Suchdnek, 1985; Vrchlabsky, 1990;
Franc etal, 1990; Majzlik etal, 1991; Subrt,
Zupka, 1991). Pfedpokladem pro zlepSeni ristovych
schopnosti a masné uZitkovosti eského strakatého ple-
mene je v8ak vytvofeni odpovidajicich podminek v ob-
dobi odchovu a vykrmu. Ve vyrobnich podminkich
Ceské republiky je v disledku nedostatkii v jednotli-
vych ristovych obdobich a fazich ontogeneze dosaho-
véno v prevaZné mife nizkého stupné realizace poten-
ciondlnich produk¢nich schopnosti nejen u ceského
strakatého skotu, ale i u potomstva importovanych ple-
mennych zvifat masného typu. Vzhledem ke zvySujici-
mu se tlaku na kvalitu jate¢ného skotu ze strany zpra-
covateli a spotfebiteli jsme vyhodnotili zmény
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II. Vyt€Znost vnitfnich loji a kiZe — Dressing percentage of internal fats and skin

Statistickd Luj ledvinovy’ Loje celkem® Loje celkem® Kuze® Kuze’
hodnota/ukazatel! (%) (kg) (%) (kg) (%)
Skupina?® [ netto pfirastek’ do 500

29 29 29 29 29
x 0,80 8,18 1,41 49,18 8,55
S5 0,06 0,60 0,10 0,95 0,17
s 0,33 3,22 0,55 513 0,93
V (%) 41,61 39,35 39,02 10,44 10,82
Rozptyl® 1,13 11,85 2,12 22,00 4,62
Skupina II netto piiristek 501-589 g
n 28 28 28 28 28
X 1,12 13,37 2,35 50,47 8,88
Sz 0,08 2,30 0,40 1,12 0,19
K 0,41 12,18 2,09 5,94 0,99
V (%) 36,21 91,09 88,94 11,76 11,19
Rozptyl 1,73 70,40 12,05 25,00 4,28
Skupina I1I netto piiristek vy$i neZ 590 g
n 28 28 28 28 28
X 1,28 14,77 2,50 52,26 9,00
&5 0,07 0,78 0,11 0,91 0,22
s 0,39 4,13 0,59 4,82 1,16
V (%) 30,24 28,00 23,69 9,21 1291
Rozptyl 1,55 15,30 2,60 16,00 553
Testovéni rozdili skupin® (dvouvybgrovy rozdil rozptyld)®
11 0,0023" 0,0336" 0,0261° 0,3924 02021
1111 0,0000" 0,0000™ 0,0000"* 0,0257" 0,1149
1I-111 0,1516 0,5750 0,7166 0,2292 0,6881

{OT - jutcél.lf opracované telo™”

P <005 P<0,01

10

For 1-6 see Tab. I; 7kidney fat, Bfats in total, skin, “dressed carcass

zvolenych ukazatelii masné uZitkovosti ¢eského straka-
tého plemene v zdvislosti na idrovni netto pfirdstku,
ktery je determinovén ristovymi schopnostmi téles-
nych tkéni, jejichZ vyuZiti je zdvislé pfedevsim na kva-
lit€ vyZivy.

MATERIAL A METODA

Do pokusného vykrmu bylo zafazeno celkem 85 by-
ki, syni pfipafovaci skupiny C,. Vykrm byl realizovén
v podminkich volného ustijeni pii odli¥né intenzité
rustu jateénych bykl do stejné koneéné hmotnosti sku-
pin. Primérna porazkova hmotnost byku vSech pokus-
nych soubort byla 577 kg (V = 8,9 %). Do prvni sku-
piny byly zafazeni byci s netto pfirtistkem do 500 g,
s primérnym celoZivotnim pfiristkem skupiny na
urovni 770 g a délkou vykrmu 24 mésici. Ve druhé
skupin& byli byci s netto pfirustkem od 501 do 589 g,
prumérnym pfirastkem skupiny od narozeni do porazky
na urovni 890 g a vékem na konci vykrmu 20 mésici.
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Do tieti skupiny byli zafazeni byci s netto pfiristkem
vy$8im neZ 590 g, primérnym dennim pfiristkem sku-
piny od narozeni do por4Zky na drovni 1 040 g a v€kem
v dobé poréZzky 18 mésicl. V celém pokusném souboru
jate€nych byku &inil rozptyl netto pfirastku 376 g,
s meznimi hranicemi 365-741 g. Primérna denni in-
tenzita rustu byla v prvni skupiné byka vy$8i neZ
v soucCasnosti dosahovany celorepublikovy primér,
ktery se pohybuje na drovni 750 g.

Po poraZce pokusnych zvifat byla na jatkach firmy
MASNA, a. s., v KroméfiZi provedena podle meto-
dik masného primyslu H1-05/1985, H1-04/1985,
H2-04/1985 a H2-08/1985 zakladni jate¢na analyza
a disekce obou jateSnych polovin. Ke klasifikaci jatec-
nych t&l bylo pouZito metodiky vyuZivajici Ctyfi tfidy
pro hodnoceni konformace a tfi tfidy pro hodnoceni
tukového kryti. Pro vypodty bylo pouZito t&chto k6di
k hodnoceni konformace jate&ného téla: tiida E = 1,
tfida A = 2, tfida B = 3, tfida C = 4. Pfi hodnoceni
tukového kryti odpovidaji tfidy 1 aZ 3 pouZitym ké-
dim.
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III. VytéZnostni poméry teplého jate¢n& opracovaného téla byki — Relations of dressing percentage in the warm dressed carcass of bulls

Statsticki JOT teplé’ | Jatetnd vytsznost® | Prednf &tvrtd® |  Zadnf &tvrts! v d‘;‘i’/';gdm
hodnota/ukazatel (kg) (%) (%) (%) Etvrta!!
Skupina? I netto pfirastek’ do 500 g

n 29 29 29 29 29

x 334,14 57,86 48,71 51,29 1,06
S5 6,50 0,45 0,18 0,18 0,01

K 34,98 241 0,97 0,97 0,04
V(%) 10,47 4,17 1,99 1,89 3,79
Rozptyl3 148,00 11,37 6,38 6,25 0,25
Skupina I1 netto pfiristek 501-589 g

n 28 28 28 28 28

x 329,71 57,84 48,98 51,02 1,04
S5 6,93 1,21 0,34 0,34 0,01

K 36,64 6,40 1,78 1,78 0,07

V (%) 11,11 11,06 3,63 3,49 7,16
Rozptyl 136,00 27,13 8,92 8,92 0,38
Skupina III netto pfiristek vyssi nez 590 g

n 28 28 28 28 28

x 340,39 58,62 48,67 51,33 1,06
S5 5,02 0,98 0,32 0,32 0,01

5 26,56 5,19 1,72 1,72 0,08
V (%) 7,80 8,86 3,53 3,35 7,37
Rozptyl 108,00 23,76 9,49 9,49 0,43
Testovéni rozdili skupin® (dvouvybérovy rozdil rozptylii)®

I-11 0,6487 0,5133 0,4894 0,4894 0,4708
I-1I1 0,4594 0,4946 0,9241 0,9242 0,9492
11-111 0,2255 0,9198 0,5265 0,5265 0,5421

.!OT - jntec‘.r‘u“. opracované télo'?
P<0,05; P<0,01

For 1-6 see Tab. I; "warm dressed carcass, “dressing percentage, %fore quarters, hind quarters, "hind/fore quarter ratio, Zdressed carcass

Pro testovéni prikaznosti rozdili mezi primé&mymi
hodnotami masné uZitkovosti v jednotlivych skupinich
bylo poZito t-testu s dvouvybérovym rozdilem roz-

ptylu.

VYSLEDKY A DISKUSE

Z tab. 1 vyplyvaji vysoce prikazné rozdily zvolené
drovné netto pfiristku byku Ceského strakatého skotu
v jednotlivych pokusnych skupinach. Rozdil mezi prv-
ni a druhou pokusnou skupinou byki je 101 g, mezi
druhou a tieti skupinou 90 g. Uroveii primé&rné poréZ-
kové hmotnosti ve skupinich vykazuje v celém pokus-
ném souboru nesignifikantni hodnoty, s rozdilem mezi
prvni a druhou skupinou 14 kg. Pfi hodnoceni zapo€i-
tatelné hmotnosti (hmotnost jate¢né opracovaného téla
x koeficient 1,8) doslo v dusledku nejvyssi jate€né vy-
téZnosti (58,62 %) k vyrazn&jSimu zvySeni v porovnani
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s pordZzkovou hmotnosti u skupiny s nejvy$§im netto
prirastkem (+34,71 kg). Vysledky klasifikace jatenych
t&l ukazuji na pozitivni vztah zvySovani netto pfirastku
a zatfidovani jatenych tél do vysSich tfid podle zma-
silosti. Mezi prvni a tieti pokusnou skupinou byl zji§-
tén statisticky vyznamny rozdil praméra (P < 0,05).
I kdyZ vysledky hodnoceni tukového kryti jatecnych tél
jsou mezi prvni a tieti skupinou hodnoceny pozitivng,
v celém souboru pokusnych zvirat jiZ nejsou zavislosti
tak jednoznaéné jako pfi hodnoceni zmasilosti.

Z tab. II vyplyva, Ze mezi prvni a tfeti skupinou
jate€nych byku doslo k vyznamnému zvySeni jak led-
vinového, tak i celkového mnoZstvi vnitfnich loju (P <
0,01). ZvySeni predstavuje +0,48 % (ledvinovy luj)
a 1,01 % (loje celkem). V absolutnim vyjadieni celko-
vého mnoZstvi vnitinich loji jsme mezi skupinami
s krajnimi hodnotami netto prirustku zjistili zvySeni
0 6,59 kg. ZvySeni relativniho zastoupeni kiize z po-
razkové hmotnosti pokusnych zvirat vykazalo jen ne-
signifikantni rozdily primérnych hodnot (+0,45 %),
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IV. Vyt&Znost masa, kosti a oddélitelného loje — The yield of meat, bones and separable fat

Statisticka JOT vychladlé’ Maso celkem® Maso celkem® Kosti celkem”’ Oddélitelny 14j'"
hodnota/ukazatel' (kg) (kg v JOT) (% JOT) (% 10T (% JOT)
Skupina? I netto pfiristek® do 500

n 29 29 29 29 29

x 327,14 251,77 76,46 20,78 0,61

S 6,27 5,49 0,30 0,32 0,04

s 33,75 29,53 1,59 1,72 0.23

V (%) 10,32 11,73 2,09 8,28 38,33
Rozptyl® 146,00 139,90 8,99 14,36 1,05
Skupina IT netto priristek 501-589 g

n 28 28 28 28 28

x 323,32 253,05 78,14 19,05 0,67
S5 6,84 524 0,41 0,88 0,08

s 36,20 27,70 2,16 4,66 0,41

V (%) 11,20 10,93 2,77 24,48 62,14
Rozptyl 136,00 110,37 7,13 12,68 1,47
Skupina III netto piiriistek vy$3i neZ 590 g

n 28 28 28 28 28

x 334,18 270,39 80,56 16,31 0,69

8z 4,92 431 0,49 0,98 0,07

K 26,05 22,79 2,59 5,20 0,37
V(%) 7,80 8,43 3,22 31,86 53,28
Rozptyl 104,00 98,43 8,36 12,60 1,54
Testovéni rozdili skupin® (dvouvyb¥rovy rozdil rozptyla)®

-1 0,6875 0.8732 0,0063" 0,0000" 0,5450
1111 0,3916 0,0284" 0,000"" 0,0000" 0,3306
11-111 0,2113 0,0363" 0,0073" 0,0369" 0,8046

.IOT - jmcégf, opracované tlo"!
P <0,05; P<0,01

For 1-6 see Tab. I; "cold dressed carcass, “total meat, total bones, "'sepnmble fat, ''dressed carcass

zatimco v absolutnim vyjadfeni hmotnosti kiZe byly
diference statisticky vyznamné (+3,08 kg; P < 0,05).
Mezi skupinami byku s nejniZsi a nejvyssi hodnotou
netto pfiristku byly zji§tény jen nevyznamné rozdily
v jate€né vyté€Znosti (tab. III), i kdyZ je naznalena ten-
dence ke zvySovéni jatené vyt€Znosti s ristem netto
prirtstku (diference mezi I. a III. skupinou je +0,76 %).
JateGna vytéZnost byki ve druhé skupiné pokusného
vykrmu je negativné ovlivnéna vyssi variabilitou uka-
zatele (V = 11,06 %). Shodnou tendenci rustu jate¢né
vytéZnosti v zdvislosti na dosahovaném priristku ve
vykrmu byki publikovali Temisan et al. (1985,
1986) u plemene fleckvieh a Wollert, Miiller
(1989) u plemen fleckvieh, limousin a charolais. V po-
kusné skupiné€ vykrmovanych bykl s nejvy$¥im netto
piirustkem jsme zjistili vysledky, které jsou porovna-
telné s publikovanymi zévéry stani¢niho vykrmu byka
plemene fleckvieh v Bavorsku (Anonym, 1994). Za
vyznamné povaZzujeme nesignifikantni rozdily mezi
skupinami vykrmovanych bykt pfi hodnoceni poméru
zadnich a pfednich jateCnych Etvrti. Ze zjiSténych vy-
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sledku vyplyva, Ze zvySovanim netto piiristku bykd
vykrmovanych do stejné poraZkové hmotnosti nedo-
chazi k intenzivnéjSimu naristu hmotnosti prednich ja-
teénych &tvrti. Podil zadnich jatednych &Etvrti ve viech
pokusnych skupiniach neklesl pod hodnotu 51 %.

Ve vychladlém jate¢ném téle byl relativni podil ma-
sa ve skupinéch na urovni 76,46 aZ 80,56 % (tab. IV).
Rozdily mezi v§emi hodnocenymi skupinami byk jsou
vysoce pritkazné (P < 0,01). Mezi pokusnymi soubory
s nejniZ§im a nejvy$Sim netto pfirdstkem je diference
4,10 %. Statisticky vyznamné (P < 0,05) je mezi uve-
denymi skupinami i rozpéti primérnych hodnot abso-
lutniho mnoZstvi masa z jate¢né opracovaného téla
(+18,62 kg). Podil masa v jate¢ném téle byki pokusné
skupiny koresponduje s vysledky, které publikovali
Temisan et al. (1985, 1986) u plemene fleckvieh
a Wollert, Miiller (1989) u némeckého straka-
tého skotu. Vysoce priikazné diference (P < 0,01) byly
zji¥tény pii hodnoceni relativniho mnoZstvi kosti v ja-
te¢ném téle. Mezi skupinou s netto pfiristkem do 500 g
a skupinou byku s netto pfiristkem nad 590 g je dife-
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V. VytéZnost masa a kosti z jate¢nych &tvrti — The yield of meat and bones from carcass quarters

Statistickd Maso celkem z pfedni | Kosti celkem z pfedni | Maso celkem ze zadni | Kosti celkem ze zadni
hodnota/ukazatel! ¢tvrte’ (% JOT) tvrte® (% JOT) &tvrté? (% JOT) vrtg!" (% JOT)
Skupina? [ netto ptiristek’ do 500 g
n 29 29 29 29
x 39,73 8,71 36,73 12,07
S5 0,30 0,21 0,19 0,18
s 1,64 1,15 1,02 0,99
V (%) 4,12 13,25 277 8,28
Rozptyl® 7,19 6,33 8,93 14,36
Skupina I1 netto pfiriistek 501-589 g

28 28 28 28
x 40,18 8,65 37,96 10,35
[ 0,36 0,15 0,69 0,48
s 1,91 0,77 3,68 2,53
V (%) 4,75 8,91 9,68 24,48
Rozptyl 8,88 3,60 15,17 12,68
Skupina I11 netto piiristek vy$8i nez 590 g
n 28 28 28 28
X 40,18 8,34 40,38 797
P 0,42 0,16 0,61 0,48
K 2,20 0,85 3,22 2,54
V (%) 5,48 10,21 7,98 31,86
Rozptyl 11,07 3,59 13,67 12,60
Testovani rozdili skupin® (dvouvybgrovy rozdil rozptyla)®
I-11 0,3521 0,8330 0,0937 0,000
I-1I 0,3895 0,1865 0,0000” 0,0000"
11111 0,9947 0,1658 0,0126" 0,0169"

.!OT - jnlec‘.lf opracované tlo'!
P <005 P<001

For 1-6 see Tab. I; "total meat from fore quarter, Mtotal bones from fore quarter, “total meat from hind quarter, "%otal bones from hind

quarter, Ydressed carcass

rence ve prospéch byku s vyssi urovni rustu (—4,47 %).
Nevyznamné zvySeni hodnot mezi uvedenymi skupina-
mi bylo zji§té€no u procentudlniho podilu oddélitelného
loje z povrchu jateCného téla (+0,08 %), pfiCemZ se
jeho mnoZstvi pohybuje v celém souboru na nizké
drovni, mezi 0,61 a 0,69 %. Shodné tendence zastou-
peni oddélitelného loje z jatené opracovaného téla by-
ki v zdvislosti na rustové intenzit¢ publikovali Jo-
nes (1989)a Augustini et al. (1993).

V tab. V jsou uvedeny procentuédlni podily masa
a kosti v prednich a zadnich jatecnych Etvrtich. Zastou-
peni masa v prednich Ctvrtich se v pokusném souboru
pohybuje od 39,73 do 40,18 %. NiZsi podily masa byly
zji$t€ny pfi analyze zadnich &tvrti. V prvni skupiné by-
ki (netto :pfirtistek do 500 g) pfedstavuje rozdil mezi
pfednimi a zadnimi <tvrt€mi 3,0 % a u druhé skupiny
(netto priristek 501-589 g) se diference sniZuje na
2,22 % ve prospé&ch prednich jateCnych Ctvrti. Zménu
jsme zaznamenali ve tieti skupiné (netto pfiristek nad
590 g), kdy dochazi k vyrovnéni podilu masa v pied-
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nich a zadnich C&tvrtich (40,18 % piedni Ctvrté;
40,38 % zadni Ctvrt€). Diference v podilu masa v zad-
nich &tvrtich je mezi prvni a tfeti skupinou vysoce vy-
znamna (P < 0,01). Uvedeny vyvoj hodnot ukazuje, Ze
zvySovani podilu masa z vysekovych &asti piednich ja-
te¢nych &tvrti izce koresponduje s vékem pordZenych
zvifat. VyS8i zmény v podilu kosti jsme zjistili v zad-
nich &tvrti (zadni &tvrté 12,07-7,97 %, piedni &tvrté
8,71-8,34 %). U zadnich &tvrti dochazi se zvySovanim
drovné rustu vykrmovanych byku k vysoce signifikant-
nimu sniZeni podilu kosti 0 4,10 % (P < 0,01).

Pii hodnoceni procentudlniho podilu nejvyznamnéj-
$ich vysekovych &asti z jateného téla byl mezi prvni
a tieti skupinou zji§t€n vysoce vyznamny rozdil (P <
0,01) v podilu masa kyty z jate€né& opracovaného téla.
Diference mezi skupinou s nejniZ§im a nejvysSim netto
priristkem cinila 1,08 % (tab. VI). Stejny trend vyvoje
hodnot jsme zjistili i pfi hodnoceni procentuédlniho po-
dilu rodténce. Statisticky vyznamny rozdil primért
skupin byl vyhodnocen jen mezi skupinou I a III
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VI. Vyt&Znost masa kyty, roSt€nce a svitkové — The yield of round, rib and sirloin meat

Statistickd Kyta maso’ Ro¥ténec maso® Svitkova®
hodnota/ukazatel! (% JOT) (% JOT) (% JOT)
Skupina? I netto pfiristek® do 500 g

n 29 29 29

x 19,25 4,35 1,23

S5 0,23 0,09 0,03

s 1,23 0,46 0,16

V (%) 6,39 10,58 13,17
Rozptyl? 5,42 2,76 1,27
Skupina IT netto pfirustek 501-589 g

n 28 28 28

x 19,26 4,51 1,05

S5 0,45 0,10 0,06

K 2,39 0,51 0,34

V (%) 12,39 11,31 32,23
Rozptyl 8,15 2,16 1,29
Skupina III netto piiristek vy33i neZ 590 g

n 28 28 28

x 20,33 473 0,91

s 033 0,13 0,08

s 1,75 0,69 0,41
V(%) 8,62 14,53 44,99
Rozptyl 6,49 2,96 1,32
Testovini rozdild skupin? (dvouvyb¥rovy rozdil rozptyld)®

I 0,9706 0,2099 0,0196"
-1 0,0098" 0,0175" 0,0000™*
1I-111 0,0659 0,1894 0,1658

!OT - juteér_lf opracované t&lo'®
P <005 P<0,0l1

For 1-6 see Tab. I; "round meat, “ribmcn.t, %sirloin meat, '*

(40,38 %). U podilu svi¢kové jsme zaznamenali opa&-
né tendence vyvoje, kdy se rozdil v procentuédlnim po-
dilu mezi prvni a tfeti skupinou sni%il o 0,32 % (P <
0,01). Pfi¢inou uvedeného vyvoje relativnich hodnot je
vyznamné sniZeni absolutniho ristu této nejkvalitn&jsi
vysekové &asti vzhledem k v&ku pordZenych byki (po-
razka ve véku 18 mésicu).

Z tab. VII vyplyvé vliv drovné netto priristku na
zmény v poméru masa ku kostem v jatenych Etvrtich
a v jate¢né opracovaném téle byku. U skupiny s nej-
vyS§§im netto pfiristkem doSlo v porovnani se zvifaty
ve skupiné s netto pfiristkem do 500 g k vyznamnému
zvySeni poméru maso/kosti z 3,04 na 5,07 v zadnich
&tvrtich, zatimco v pfednich &tvrtich se pomér zvysil
jen nevyznamné z 4,56 na 4,88. V celém jate¢ném téle
se projevilo zvySeni uvedeného poméru télesnych tkéni
z 3,67 na 4,93 (P < 0,01). Vysoce signifikantni rozdily
pomé&rn masa/kosti v jatedném t&le byly zjiitény i mezi
skupinami I-II a II-III. V pokusném vykrmu zji$téna
hodnota poméru masa ku kostem je pfi celoZivotnim
prumérném pfiristku byku presahujicim 1 000 g shod-
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dressed carcass

na s vysledky u strakatych plemen a jejich kiiZenci
s masnymi plemeny publikovanymi v zahranici.

ZAVER

Vysledky pokusného vykrmu tfi skupin Ceského
strakatého skotu — potomstva plemennych byku C,
s podilem do 25 % zu$lechtujicich plemen (ayrshirsky
a Cervenostrakaty holStynsky skot) ukazuji na moZnosti
vyznamného zvySeni kvality jate¢ného t&la prostfednic-
tvim zvySeni drovné netto pfiristku. Vzhledem k zjis-
ténym vysledkim je zlepSeni skladby jateEného téla
pfimo imérné zejména zlepSenym podminkam vyZivy.
Optimalizace vyZivy vykrmovanych byku je prostied-
kem nejen k dosaZeni vy3Siho stupné vyuZiti potencinal-
nich ristovych schopnosti, ale i k vyznamného zlep$eni
kvality jate&ného skotu pro zpracovatelsky prumysl. Za
nejvyznamnéj$i povaZujeme pozitivni vliv netto pfi-
rustku na zastoupeni masa z nejduleZitéjSich vyseko-
vych &asti (kyta, ro$ténec) z jaten& opracovaného téla
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VII. Poméry masa a kosti v jate¢n& opracovaném téle — Meat to bone ratios in dressed carcass

Statistickd Pomé&r maso/kosti ze zadnich Pomér maso/kosti z pfednich Pom&r maso/kosti’
hodnota/ukazatel’ Stvrti’ Stvrti® (JOoT)
Skupina® [ netto priristek® do 500 g

29 29 29
x 3,04 4,56 3,67
Sz s 0,05 0,16 0,08
s 0,25 0,88 0,42
V (%) 8,28 19,25 11,47
Rozptyl® 1,30 5,27 2,68
Skupina II netto pfiristek 501-589 g
n 28 28 28
X 3,67 4,64 4,10
S5 0,27 0,10 0,12
s 1,44 0,53 0,65
V (%) 39,51 11,35 15,86
Rozptyl 6,70 2,24 2,64
Skupina 111 netto priristek vy3si nez 590 g
n 28 28 28
x 5,07 4,88 4,93
5 0,33 0,13 0,18
K 1,75 0,67 0,97
V(%) 34,48 13,81 19,64
Rozptyl 7,16 2,75 342
Testovani rozdili skupin® (dvouvybgrovy rozdil rozptyli)®
I-I 0,0496" 0,9559 0,0011""
1111 0,0000" 0,3392 0,000"
11111 0,0091"* 0,2404 0,004""

!OT - jntcc‘.r.xis opracované télo'?
P <005 P<0,01

For 1-6 see Tab. I; "meat/bone ratio from hind quarters, ® meat/bone ratio from fore quarters, ‘meat/bone ratio, Yiressed carcass

a zvySovani poméru masa ku kostem, ktery je v izkém
vztahu ke zkriceni délky vykrmu.
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INFORMACE - STUDIE - SDELENI

DEFEKTNI SKORAPKA - JEDEN Z PROBLEMU

V PRODUKCI VAJEC

Z celkové ro¢ni produkce ve statech s vyspélou pro-
dukci vajec (USA, Kanada, Velka Britanie, Némecko)
se okolo 6 aZ 8 % vajec znici rozbitim skofdpky béhem
produkce a na cesté pres distribuci ke spotiebiteli.
U nés jsou tyto ztraty i vy$Si.

" SniZeni kiehkosti skofapky a omezeni produkce kia-
povych vajec pfinasi vysSi rentabilitu, a veSkera opa-
tfeni, sniZujici ztratu i o 1 %, jsou pro vyrobce ekono-
micky vyznamna. Tyto skutecnosti vyvolaly obrovsky
zajem ruznych védeckych pracovist nalézt pficiny
zhor$eni kvality vajeéné skofdpky a pomoci tak uréit,
jakymi prostiedky by bylo moZné pfispét i u vysoce
produkénich nosnic ke zvySeni jeji odolnosti vii¢i me-
chanickému poskozeni.

Je nesporné, Ze hlavnimi biologickymi faktory
ovliviiujicimi kvalitu skofapky jsou: faktory vnit¥niho
prostiedi (genetické faktory, zdravotni stav, vék, ob-
dobi snasky) a faktory zevniho prostfedi (od trovné
vyZivy a z ni vyplyvajiciho metabolismu latek aZ po
zpusob chovu a s nim souvisejici stresové faktory).

Vyrazné rozdily v kvalité vajecné skofapky vyply-
vaji z plemenné, liniové a rodinné prislusnosti slepic
(Buss, Guyer, 1982). Kvalita vaje¢né skofdpky
charakterizovana méfenim specifické hmotnosti, pev-
nosti a deformaci skofapky nezavisi podle vétSiny au-
torll na kvantité vajecné produkce ani na hmotnosti vej-
ce. I kdyZ byla podle nékterych autori heritabilita
skofdpky pfi sledovani znakii F| generace diskutabilni,
vyselektovali Combs et al. (1979) u plemene single
comb white leghorn béhem &ty generaci dvé linie, a to
linii snaSejici vejce s tenkou skofdpkou a linii snaejici
vejce se silnou skofdpkou. Za nejlepsi ukazatel herita-
bility v selek&énim programu chovateld doporucuji
Grunder et al. (1989) pro ziskani linie s nejvyss§im
procentem intaktnich vajednych skofdpek povaZovat
specifickou hmotnost skofdpky, coZ je oviem ukazatel
v negativni korelaci s ukazatelem vé&k pfi prvém snese-
ni vejce (zapocetim snasky), vaje¢né produkce a hmot-
nosti vejce (Gowe etal.,, 1973). Cheng et al. (1995)
potvrdili pozitivni genetické korelace pfi selekci ka-
chen, a to v produkci vajec, kvality vaje¢né skofapky
(pevnost) a Zivé hmotnosti jedinci.

Vedle druhové, plemenné a liniové specifi¢nosti
hraji v8ak v produkci skofapky roli i individudlni od-
chylky podminéné fadou i negenetickych faktord.

Vyznamné pro produkci vajec s kvalitni skofdpkou
je i obdobi snasky, ve kterém je vejce produkovano.
Na pocatku snasky je tlouStka a tedy i pevnost ¢asto na
dolni hranici normy, nejkvalitn&jsi skofdpka je upro-
stfed snaskového cyklu a k zeslabeni skofépky dochézi
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obvykle na konci sndskového obdobi. Na tento jev spo-
lupusobi fada faktorti a individuélni drovefi schopnosti
organismu tyto negativni vlivy b&hem snasky kompen-
zovat.

Z hlediska vlivu obdobi snasky zjistili Brooks
(1971) 2,7 % ktapovych vajec na polatku snasky
a 13,5 % béhem 15. mésice snasky. Pokud jsou sledo-
vané nosnice umistény v klecich, miZe byt faktor véku
ovlivnén stresem a délkou pobytu v klecich (Bezpa
et al.,, 1972), coZ ostatn& prokdzal i Bain (1992),
ktery sledoval rozdily v kvalité skofapky vlivem od-
chovu ve vybéhu, na hluboké podestylce a v klecich
v podminkach vyZivy v ruznych obdobich snaSkového
cyklu.

Zmény kvality vajetné skordpky jsou ovlivnény
i vékem nosnic (Pettersen, 1965; Wolford,
Tanaka, 1970; Hamilton et al., 1979). Vékem
nartistd i poéet tvarové zménénych vajec a velikost vej-
ce. Podle nékterych autort se sniZuje tloustka skof4pky
a procentudlni podil hmotnosti skofidpky z hmotnosti
vejce.

Z nalezi, které udavaji Yannakopoulos
a Tserveni-Gousi (1987), vSak vyplyvd, Ze
tloustka vajecné skofapky je u starSich nosnic vétsi nez
u nosnic mladsich (sledovany byly slepice od 6. mésice
véku, umisténé po tyfech v klecich po dobu 20 tydni).

Doba ovopozice je dalSim biologickym faktorem
ovliviiujicim kvalitu a kiehkost skofdpky. Vejce snese-
na odpoledne méla vy33i specifickou hmotnost nez vej-
ce snesend rdano (Roland etal, 1973). Koga et al.
(1982) vsak zjistili, Ze nejvice vajec s mékkou skofap-
kou je sneseno mezi 15. aZ 21. hodinou. Pfi snasce
v sérii ma skofdpka posledniho vejce vyssi specific-
kou hmotnost, ktera zavisi i na mnoZstvi vajec v sérii.

Vliv ro¢ni doby se projevuje u nosnic tak, Ze v zim-
nim obdobi je skordpka silnéjSi a nepodléha tolik od-
chylkdm jako na jafe a v 1ét¢ (Romannoff, 1929).
Tento faktor je spjat s teplotou vnéj$iho prostfedi,
o ¢emZ bude pojednéno dile.

Vliv vyZivného rezimu na kvalitu skofapky ma za-
sadni vyznam. Vzhledem ke sloZeni kalcifikované sloz-
ky skofapky je ziejmé, Ze jeji kvalita a pevnost je
ovlivnéna spravnym pfisunem piedev§im ionti Ca do
vejcovodu. Vztahiim diety, deficience Ca nebo vitami-
nu D, Cerpani vapniku z kostry a vztahu trovné Ca
v krevni plazmé k vyvoji skofdpky byla vénovana celd
fada praci (Taylor, 1965; Taylor, Dake, 1984
a dalgi).

Podle nékterych autorti se sniZeni hladiny Ca a P
v krevni plazmé vyrazn&€ neprojevuje v kvalité skofép-
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ky, podle jinych se vyrazné& odrazi urovei hladiny Ca
a P v krevni plazmé s postupem vejce vejcovodem
a nekvalitni skof4pka koreluje s nizkymi hodnotami io-
nizovaného-Ca a P v krevni plazmé.

Watanabe et al. (1989) zjistili u linie LB, vyse-
lektované na tenké skofdpky, niZ¥i hladinu jak Ca
v krevni plazmé, tak i ATP-4zy v uteru neZ u linie sle-
pic produkujicich vejce se silnou skofdpkou. JiZ jedno-
tydenni deficience Ca, pfipadné Etyftydenni deficience
vitaminu D v krmivu ma za nasledek zeslabovani va-
jeéné skofapky (Narbaitz et al., 1987) aZ nakonec
zastaveni snasky. Taylor et al. (1962) to povaZuji za
nasledek inhibice funkce hypofyzy.

Pii pokusech zaméfenych k objasnéni problému po-
ruch kalcifikace byly pouZivany jak vitamin Dj, tak
jeho aktivni metabolit 1.25-(OH),D3, a to bez jednot-
nych vysledka (Kaetzel, Soares, 1979).

Buss a Guyer (1984), ktefi srovndvali para-
metry kostniho metabolismu ve vztahu k tvorbé tenké
skofapky, nenalezli rozdil v metabolismu kosti (zjisto-
vano na femuru pomoci méfeni specifické hmotnosti,
procenta popelovin, celkového Ca, procenta znaceného
Ca) u linif sna3ejicich vejce s tenkou ¢&i silnou skofap-
kou. Domnivaji se, Ze u linii s tenkou vajeénou skofép-
kou kostni metabolismus neni zapojen do kompenzace
deficience kalcifikace . Nenalezli korelace mezi kvali-
tou vaje¢né skofdpky u sledovanych F; generaci a pro-
centem Ca v plazmé, procentudlnim obsahem znacené-
ho Ca ve stfevé a ani ve vajecné skorfapce.

Rozporné nalezy pii zjiStovani korelaci dynamiky
zmén hladiny Ca v plazmé pravdépodobné vyplyvaji
z toho, Ze uroveii téchto parametrii (Ca, P) se vyrazné
méni b&hem prichodu vejce vejcovodem, a je nutné
sledovat stav pfedeviim ionizovaného Ca v plazmé
v obdobi, kdy se skuteéné vajednd skofipka tvofi, tj.
b&hem pobytu vejce v uteru vejcovodu. Nys et al.
(1986) zjistili vyznamné rozdily a korelace hladiny io-
nizovaného Ca v plazmé a hladiny vitaminu D5 u sle-
pic snaSejicich vejce bez kalcifikované skordpky. Ko-
relace s hladinami pohlavnich hormoni nebyla
prokézéana.

Ultramikroskopickymi pozorovdnimi a méfenimi
fyzikalnich vlastnosti skofdpky potvrzené ndlezy pfi-
nesl Valerani (1980), ktery zjistil po 2% piidavku
preparatu Hostaphos fy Hoechst AG (v kontrolnim po-
kusu bylo poddvano totéZ procentudlni mnoZstvi
CaCO,) zlepSeni kvality vaje€né skofapky, a to piede-
v§im v druhé poloviné snaskového cyklu.

Vliv kombinace ptidavku nerozpustného gritu, va-
pence ruzné zrnitosti a drcenych ustficovych Skebli
v krmivu b&hem odchovu a sna$kového cyklu na pev-
nost skofdpky sledovali Proudfoot a Hulan
(1987). Doporuéuji b&hem odchovu podévat hrubo-
zrnny vépenec s gritem, coZ zlepSuje pevnost skofapky
i v posledni &tvrtiné snaskového cyklu.

Kostni metabolismus se podili na tvorb& kalcitové
sloZzky skorapky v rozsahu 30 aZ 40 %, 60 % véapniku
je ziskavano z potravy a pokud nepusobi dalsi negativ-
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ni faktory, je depo vépniku v kostech vyznamnym
zdrojem pro tvorbu skofdpky.

Prijem Ca z krmiva je v8ak podminén jeho rozpust-
nosti a aby nedochédzelo k omezeni vyuZiti Ca, Zn
a dal$ich mikroprvku v krmivu, je vhodné jejich poda-
véni v chelatové formé vazané na proteiny (Zeman,
Klecker, 1996). Na viech téchto faktorech pak zi-
visi schopnost. vyuZiti minerélii z poddvaného krmiva,
jejich absorpce a hladina ionizovaného Ca v krevni
plazmé.

Vedle obsahu Ca, P, Mg, Mn, S, Zn a nékterych
dalSich mikroprvki v krmivu a jejich vzdjemného po-
méru v krmné ddvce hraje vyznamnou roli kvalita pitné
vody s obsahem neZ4doucich prvki a latek. Rada auto-
ra uvadi, Ze NaCl v pitné vodé vede k signifikantnimu
zhorSeni kvality skofépky. JiZ 600 mg NaCl na 1 | vody
snizuje pevnost skofdpky, aniZ by doSlo k ovlivnéni
celkové produkce a hmotnosti vajec (Yoselewitz
et al., 1990). U obsahu NaCl 2 g/l pitné vody doslo ke
vzniku defektnich skofdpek aZ u 50 % nosnic (pficemz
koncentrace ionti Ca a HCO; zuistala neovlivnéna).
Pridavek NaHCO3 a NH,HCOj; kvalitu vyrazné neovliv-
nil. Balnave et al. (1991) odstranili negativni efekt
NaCl v pitné vodé pridanim kyseliny askorbové (1 g/l),
coz doporuduji jako prevenci defektnich skofapek.

U produkce vajeéné skofapky hraji velkou roli regu-
laéni systémy, tykajici se acidobazické rovnovihy
v krevni plazmé, funkce CO, a H,COj5 jako pufri a re-
gulacni systémy organismu souvisejici s respiraci,
s funkci ledvin, metabolismem kosti a endokrinni regu-
laci (Hughes, 1988 a dalsi).

Zdravotni stav nosnic, piedevsim zanétlivé procesy
vejcovodu maji samoziejmé za nasledek zrychleni pru-
chodu vejce vejcovodem a vznikaji vejce bez skorépek,
pokrytd pouze podskoiidpkovymi membrinami, nebo
vejce s defektni, slabou skofdpkou. Nosnice, které pro-
délaly infekéni bronchitidu a nékteré parazitarni choro-
by (napf. trematodézy), produkuji vejce s deformova-
nou skorapkou, pripadné jen v blanitém obalu.

Pfi riznych onemocnénich se negativni efekt na
kvalitu skofapky projevil také pfi podavani nékterych
1€k, predeviim sulfonamidd (Bernard, Genest,
1945). Negativni vliv pesticidi a herbicidd na kvalitu
skordpek je uvadén jiZz divno. Toxické litky (gama
HCH, DDE a dal3i) pusobi zeslabeni skoidpky ovliv-
nénim funkce délohy (Chakravarty, Lahiri,
1986), indukované pravdépodobné deficienci estroge-
ni. Citlivost na DDT je druhové specifickd a doméci
hrabava dribeZ (na rozdil od vodni dribeZe) neni podle
nékterych autorii fazena mezi vyrazné senzitivni
(Lundholm, 1987).

Snaha zlep§it kvalitu vajec (a to vetné dosaZeni
pevnéjsi skofdpky) vedla ke sledovani vlivu piidavku
probiotik do krmiva. V soucasné dobé je feSen tento
problém i na MZLU v Brn& (Ustav morfologie, fyzio-
logie a veterinafstvi a Ustav chovu hospodérskych zvi-
fat AF) ve spoluprici s Vyzkumnym ustavem vyZivy
zvifat v Pohoftelicich.
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Dosavadni vysledky sledovani ukazuji, Ze poddvéni
organickych a anorganickych kyselin a probiotik v kr-
mivu, pusobicich okyseleni trdviciho traktu jako pre-
vence salmoneléz, nema na kvalitu skofdpky negativni
efekt. Naopak men3i mnoZstvi kyseliny sulfosalicylové
v pitné vodé kvalitu skofdpky zlepSuje (Klecker —
osobni sdéleni, 1995).

Piidavkem 100 mg probiotik na kg krmiva dosahli
Mohan et al. (1996) nejen sniZeni obsahu choleste-
rolu (jak v plazmé, tak i ve Zloutku), ale i zesileni va-
jegnych skofapek.

Dal¥im faktorem, ktery ma vyrazny vliv na kvalitu
skofapky je zpisob chovu, do kterého zahrnujeme
i faktory svételného reZimu, teploty, vlhkosti prostfedi
a dalsi.

Rozdilny zpisob chovu (vybéh, hluboka podestylka,
baterie) se vyrazn€ projevuji v kvalité skofapky
(Bain, 1992). Stresové faktory, vyplyvajici z chovu
vysokoproduk&nich nosnic v bateriich, a to zejména
pokud jsou v kleci umistény tii nebo Etyfi nosnice, zpu-
sobuji zeslabeni skorfipky, a to pfedev§im v kone&né
fazi snasky (65.—69. tyden). U nosnic chovanych ve
vybéhu ¢i na podestylce se pevnost skofapky zachovala
i pres vys8i vyskyt povrchovych strukturalnich defekti.
V souvislosti se zeslabenim skofapky se zvySuje i po-
Cet péra skorfdpky (Nascimento, 1992), coZ ma za
nésledek zvySenou moZnost prostupu bakteridlni infek-
ce. Na druhé strané jsou vejce produkovani v chovech
na hluboké podestylce, piipadné ve vybéhu vystavena
vétSi mozZnosti bakteridlniho zne€isténi.

Stresové faktory ovliviiuji dobu priichodu vejce vej-
covodem, z ¢ehoZ vyplyvaji i negativni zmény v kalci-
fikaci vaje¢né skofdpky (Hughes et al.,, 1986). Pri
prevedeni nosnic z vybéhu do kleci se béhem 18 dnu
snizZila produkce a zvySily se vady skorapek, podobné
i podkozZni aplikace 0,1-1,0 mg adrenalinu zpusobila
po dobu 10 dni tvorbu abnormalnich vajec. Pokud pi-
sobi stres na pocatku kalcifikace, dochézi ke tvarovym
defektim, pusobi-li stres pfed snesenim, projevi se to
snesenim ,,pokiidovaného vejce. Chov nosnic ve stre-
sovych podminkéch ve viceetdZovych klecovych bate-
riich s vét§im poétem nosnic se projevuje ve zvySovéni
hladiny kortikosteroidii v krevni plazmé (Beuving,
1980) a sniZenou kvalitou skofapky. Stresové faktory,
zvy3Sujici hladinu adrenalinu v krvi, zkracuji dobu tvor-
by vejce (Hughes, Gilbert, 1984). Nevhodné
zmény reZimu v chovu, nedostatek vody, nevhodny
svételny reZim jsou dal¥imi stresovymi faktory. Mills
et al. (1984) pouZili hodnot nespravné kalcifikace va-
je€né skofapky v klecovych chovech jako méfitka stre-
sového faktoru u nosnic.

Dalsi v poradi faktor ovliviiujicich kiehkost vajec-
né skofdpky je teplota zevniho prostfedi. Zeslabeni
skordpky je zpusobeno teplotnim stresem doprovize-
nym respiraéni alkal6zou, podminénou znaénym sniZe-
nim hladiny CO, v krvi (Wolford, Tanaka,
1970; Smith, 1974). Nordstrom (1973) zjistil, ze
pii teploté zevniho prostfedi 32 °C se vejce zdrZi ve
vejcovodu déle (27,7 hodin) neZ pfi teploté 22 °C
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(25,6 hodin) a po sneseni ma mensi velikost a méné
kvalitni skorapku.

Smith a Oliver (1972) popsali vztah teploty
zevniho prostfedi k tlouStce skofdpky vyjadieny
sestupnou kiivkou tloudtky v rozmezi teplot mezi 26,5
a 35 °@:

Ostatné vyssi teplota prostfedi zpusobuje vétsi kieh-
kost skofapky i po sneseni. Proto se doporucuje po
sbéru vajec jejich ochlazeni, a to nejen pro udrZeni kva-
litni vaje¢né hmoty, ale i pro sniZeni nebezpe&i rozbiti
skofdpek. Se stoupajici teplotou klesd pevnost skofap-
ky (Place, Eroschenko, 1976) a zchlazeni vajec
na cesté z produkéni haly ke spotiebiteli sniZuje ztraty
zpusobené rozbitim skofapky. RovnéZ pfi laboratornim
méfeni pevnosti skofdpky je nutné brit v dvahu teplo-
tu, pri které bylo méfeni provadéno (Voicey et al,
1979). Teploty nad 13 °C signifikantné zvySuji kieh-
kost vajeéné skofdpky (Froning, 1973).

Té&sné spjata s teplotou je i vlhkost prostfedi. Pri
niZ¥i vlhkosti v hale (klesne-li pfi teploté 29,5 °C ze
70 % na 25 %) jsou produkovina vejce se silnéjsi sko-
fapkou. Fry et al. (1975) udévaji pozitivni korelaci
mezi vlhkosti prostiedi a vznikem ,,0kének", kterd se
objevi na skofédpce i pii poSkozeni nebo ¢aste¢ném od-
stranéni kutikuly bezprostiedné po sneseni vejce. Vej-
ce, jejichZ skofapka vykazuje ,,okénka‘, maji slabsi
skofdpku s niZ§i pevnosti. Prisvitnd okénka jsou zpl-
sobena pravdépodobné vy$§im obsahem vody v téchto
okrscich skofapky; skofdpka je zde slaba a néchylné&;jsi
ke vzniku prasklin.

Ztraty zpusobené rozbitim vajecné skorapky vSak
vyplyvaji nejen z vlivii zpusobujicich tvorbu defektni
skofapky, ale jsou podminény i technologickymi fakto-
ry chovu nosnic a transportu vajec. I kdyZ zasadnim
faktorem je mechanickd pevnost skofapky, lze ztraty
zpusobené rozbitim vejce od jeho sneseni aZ po pouZiti
jako potraviny riznymi zdsahy a opatfenimi sniZit.
Jsou to predev§im zpisob chovu, typ klecového systé-
mu, uspofddini podlaZek, roSti a sbérnych Zlabku,
(Overfield, 1976), typ materidlu pouZitého na kle-
ce, pocet slepic umisténych v kleci a pocet vajec ve
sbérnych zafizenich (Bezpa et al.,, 1972 a dalsi).
V3echny tyto faktory lze producentem ovlivnit a jejich
negativni vliv minimalizovat. Zakladnim problémem je
poznat a minimalizovat biologické Cinitele vedouci
k tvorbé nekvalitni, kifchké skofdpky.

Z biologickych faktort, kterymi muZeme ovlivnit
produkei kvalitni skorapky, jsou to pfedev§im pouZiti
zdravych, na stres odolnych linii, volba spravného di-
etniho reZimu, a to jiz béhem odchovu i béhem snas-
kového cyklu, a omezeni stresovych faktora vyplyvaji-
cich z rozpori mezi naroky nosnice a podminkami
moderni technologie.

Vysledky citovanych praci a vlastni zkuSenosti pii
sledovani strukturdlnich zmé&n vaje&né skofdpky u nos-
nic, které byly vystaveny stresovym podminkdm, cho-
vany v ruznych dietnich reZimech a kterym byly poda-
viany preventivné nékteré latky, potvrzuji nutnost
komplexniho pohledu na tento problém. Bez diklad-
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nych znalosti morfologie (tykajicich se vejcovodu
a stavby vejce) a fyziologickych pochodi, které pfimo
¢i nepfimo souvisi s tvorbou vejce a vajecné skofdpky,
a dale znalosti o fyzikélnich a biochemickych proce-
sech ve vztahu k produkci vajecné skofapky lze tézko
vyvozovat zavéry o pri¢inach poruch jeji tvorby.
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RECENZE

DIE NORIGER - HENGSTAUFZUCHT

UND HENGSTHALTUNG

NORICI — ODCHOV HREBECKU A DRZENI HREBCU

S. GriseBner

Salzburg, Landespferdezuchtverband 1991.

Pfi zvy%ujicim se zdjmu nasi chovatelské vefejnosti
o chov norickych koni bude jisté zajimava informace
o kniZni publikaci pfedsedy rakouského norického cho-
vatelského svazu, v které charakterizuje v §ir§im tematic-
kém zéabéru soucasny stav v chovu tohoto autochtonniho
rakouského plemene. Chov norickych koni se rozsifil
i do Némecka a do naSich zemi. I kdyZ je publikace
svym titulem smérovdna do oblasti odchovu a drZeni
hiebci, je tematicky natolik obsaZnd, Ze je i pro naSe
chovy norickych koni zdrojem aktudlnich informaci,
zv143té€ rozborem krevni struktury plemennych hiebcu.
Aktudlnost problematiky vyplyva i ze skuteénosti, Ze
nejvetsi hieb¢in norickych koni je pravé u nas, v Klo-
koCové na severni Moravé.

Autor rozdéluje publikaci do tfi obsaZnych kapitol.
Z chovatelského hlediska je nejaktudlné&jsi prvni nejob-
saznéjsi stat, ve které autor, po stru¢né charakteristice
vzniku norického plemene a plemenéiskych a organi-
zagnich zésad a struktur fizeni, vénuje zna¢nou pozor-
nost rozboru norickych kmeni a krevnich linii, které
hodnoti jak kvantitativné, tak kvalitativné. Rozbor péti
linii Vulkan, Nero, Diamant, Schaunitz a Elmar,
z nichZ prvni tfi jsou zastoupeny i v naSem chovu, je
vécny a poskytuje zdsadni informace pro chovatele.
Charakteristika linii je odborn& fundovan4, konkrétni —
autor se v ni vyhyba asociacim a vizim, které pravé
v chovu koni nejsou tak vzdcné. PonévadZ se v soucas-
né dobé objevuje zdjem o noriky tzv. ,tygry* (spravné
se toto zbarveni nazyva ,,hermelin®), lze chovatele upo-
zornit, Ze tito koné se vyskytuji pravé v linii Elmar.
Takovito koné, tedy hermelini, patfi mezi bizarni bar-
vy, které se v chovu objevovaly po pfimési krve cizich
plemen, hlavng italsko-§panélské provenience, pfed né&-
kolika staletimi. Tato kapitola, kterd je nosnou &asti
publikace, vychézi pfi rozboru linii z definovaného
chovného cile a je prostoupena pohledy na komplex
vlastnosti, které jsou v tomto chovu hodnoceny. Z na-
Seho hlediska je zajimavé, Ze se znany vyznam pfisu-

380

zuje mlécnosti klisen a zv14§t€ pak plodnosti, ktera pa-
tfi mezi rozhodujici znaky.

V druhé kapitole se autor zaméfil na hodnoceni fo-
rem drZeni plemennych hfebct na pfipoustécich stani-
cich, a to jak z hlediska technologického, tak i z hle-
diska spravniho. V zdsad€ rozdé&luje hiebce na: a) sttni
hiebce umisténé na sttnich pfipoustécich stanicich, b)
statni hiebce umisténé na stanicich soukromych, c) li-
cencované hiebce soukromé. Pfi tomto rozboru je ucel-
né nase chovatele pfi event. nakupu hiebct upozornit,
Ze statni hfebci maji pred jménem Cislo plemenné kni-
hy, zatimco soukromi hiebci &islo pfed jménem nemaji.
V tomto rozdilu mezi stitnimi a soukromymi plemen-
nymi hfebci se do urité miry promitaji i rozdily kva-
litativni.

V zévéretné &asti publikace jsou uvedeny Cetné ta-
bulkové charakteristiky, vetné seznamu a velikosti
hi'eb&ich stanic, idaje o ristové dynamice hiebecki od-
chovavanych v centralni hiibarné ve Stoissenu pfi
spravnim centru v Maishofenu, ddaje o podtu koni
a struktufe chovu od roku 1924, ddaje o rozmisténi
hiebct a ddaje o chovatelskych vysledcich. Text dopl-
fiuji Cetné fotografie plemennych hiebcd a dalsi doku-
mentaéni snimky s chovatelskou tematikou.

Publikace je napséina na odborné urovni s respekto-
vanim potieb chovatelské sféry a se zdiraznénim hlav-
nich zdméra chovu. V jednotlivych statich, které jsou
obsahové propojeny, autor uvadi zdkladni sméry chovu
a seznamuje tak tendfe s vyvojem autochtonniho ra-
kouského norického plemene a se soufasnosti, ve které
se podminky pro udrZeni tohoto starého historického
plemene vyrazné zhorSily. Pfinosem publikace je i sku-
teCnost, Ze se v ni pojednava o nejCist§im rdzu noric-
kych koni, a to o konich pinzgavskych.

Publikace S. GrieBnera o norickych konich je vy-
znamnym hipologickym pfinosem a patfi mezi nékolik
madlo titul zabyvajicich se chovatelskou problemati-
kou.

Doc. Ing. Jaromir Du§ek, DrSc.
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POKYNY PRO AUTORY

Casopis uvefejiiuje pivodni védecké price, kritkd sdéleni
a vybérové i prehledné referdty, tzn. price, jejichZ podkladem
je studium literatury a které shrnuji nejnovéjsi poznatky v da-
né oblasti. Prace jsou uvefejitovany v ¢esting, slovensting nebo
angli¢tiné. Rukopisy musi byt doplnény kritkym a rozSifenym
souhrnem (véetné kli¢ovych slov).

Autor je pIné odpovédny za piivodnost price a za jeji véc-
nou i formdlni spravnost. K prici musi byt pfiloZeno prohli-
Seni autora o tom, Ze price nebyla publikovina jinde.

O uvefejnéni price rozhoduje redakéni rada Casopisu, a to
se zfetelem k lektorskym posudkim, védeckému vyznamu
a pfinosu a kvalité prace.

Rozsah védeckych praci nemad presiahnout 15 stran psanych
na stroji vCetné tabulek, obrazki a graft. V prici je nutné po-
uzivat jednotky odpovidajici soustavé mérovych jednotek SI
(CSN 01 1300).

Vlastni dprava rukopisu méd odpovidat stitni normé CSN
88 0220 (format A4, 30 fadek na stranku, 60 ihozi na fadku,
mezi fadky dvojité mezery), k rukopisu je vhodné priloZit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602, a s grafickou dokumentaci. Tabulky, grafy
a fotografie se doddvaji zvlast, nepodlepuji se. Na viechny
piilohy musi byt odkazy v textu.

Pokud autor pouZiva v prici zkratek jakéhokoliv druhu, je
nutné, aby byly alespoii jednou vysvétleny (vypsany), aby se
pfedeslo omylim. V ndzvu prace a v souhrnu je vhodné zkra-
tek nepouZivat.

Nazev price (titul) nema pfesahnout 85 thozi. Jsou vylou-
Ceny podtitulky ¢lanku.

Kratky souhrn (Abstrakt) je informacnim vybérem obsa-
hu a zavéru ¢lanku, nikoliv vSak jeho pouhym popisem. Musi
vyjadrit viechno podstatné, co je obsaZeno ve védecké praci,
a ma obsahovat zdkladni ¢iselné tdaje vcetné statistickych
hodnot. Musi obsahovat kli¢ovi slova. Nemd piekroéit rozsah
170 slov. Je tieba, aby byl napsédn celymi vétami, nikoliv hes-
lovité. Je uvefejiiovan a mél by byt dodan ve stejném jazyce
jako védecka price.

RozSifeny souhrn (Abstract) je uvefejiiovan v angli¢ting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentoviny vysledky prace a uvedeny odkazy na tabulky a ob-
rdzky, popf. na nejdulezit€jsi literdrni citace. Je vhodné jej
(v&etné ndzvu price a klicovych slov) dodat v angli¢ting, popf.
v ¢estiné ¢i slovensting jako podklad pro pieklad do anglictiny.

Uvod ma obsahovat hlavni diivody, proé byla prace realizovi-
na a velmi stru¢nou formou ma byt popsén stav studované otazky.

Literdrni piehled md byt kritky, je tieba uvadét pouze
citace majici uzky vztah k problému.

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

Vysledky — pfi jejich popisu se k vyjadfeni kvantitativnich
hodnot dava prednost grafim pred tabulkami. V tabulkich je
tieba shrnout statistické hodnoceni namérenych hodnot. Tato
¢ast by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické nilezy.

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

Literatura musi odpovidat stdtni normé CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autort. Odkazy na
literaturu v textu uvadéji jméno autora a rok vydani. Do se-
znamu se zafadi jen prdce citované v textu. Na prace v sezna-
mu literatury musi byt odkaz v textu.

Na zvlastnim listé uvadi autor plné jméno (i spoluautori),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracoviité s PSC, &islo telefonu a faxu, popf. e-mail.

INSTRUCTIONS FOR AUTHORS

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