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ANALYZA SELEKCNIHO PROGRAMU U MASNE
DRUBEZE POMOCI ANIMAL MODELU

ANALYSIS OF SELECTION PROGRAM IN MEAT POULTRY BY MEANS
OF ANIMAL MODEL

J. Pi"ibylovél, J. Pl"ibyl', Z. Soukupové', M. Tyller2

'Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic
2Dominant s. r. 0., Dobrenice, Czech Republic

ABSTRACT: To estimate breeding value, data on the performance of two strains and six generations of hens of meat type
were used for the commercial characteristics egg production, chick weight at 42 days of age and age at sex maturity. A total
of 19,928 birds were analyzed within strain A while it was 20,871 individuals within strain B. All genetical relationships
were used for the calculation of breeding value estimates in individual birds. Estimates were calculated separately for each
trait. Data were processed using an animal model (AM). Average breeding values and correlations between breeding values
for the particular traits were determined for the separate generations. In strain A breeding values between six generations for
egg production ranged from —0.0435 to 6.1218 eggs, for chick weight from —-3.716 to 16.229 g. In the case of sex maturity,
breeding values were calculated in the last three generations only, with the range from 0.0805 to 0.2482. The calculated
values in strain B for egg production ranged from —-0.0248 to 8.301 eggs, for chick weight from —-0.784 to 131.500 g and for
sex maturity (calculated for three generations only) from 0.0757 to 0.0001 days. Average values are very close to zero.
Differences between the successive generations show a desirable developmental trend. Total variabilities of individual bree-
ding values (deviations from the mean) for the commercial traits ranged in strain A for egg production from -28.38 to 21.78
eggs, for chick weight from —280.6 to 366.3 g and for sex maturity from —-5.67 to 12.49 days. In strain B, individual breeding
values ranged for egg production from -21.15 to 19.83, for chick weight from -321.3 to 381.3 g and for sex maturity from
—5.23 to 7.21 days. The variance size of the breeding value range is significant for each trait. An expected negative relation
between egg production and sex maturity in both strains is highly significant (r = =0.25 and -0.31). Relationships of chick
weight to egg production and to sex maturity are different in the strains. The relatively large range of breeding values and
their correlations for the particular commercial traits as calculated indicates a large space for effective selection and a neces-
sity of careful selection of individual birds for further breeding with AM method application.

meat poultry; egg production; sex maturity; chick weight; breeding value; animal model

ABSTRAKT: K odhadu plemenné hodnoty byly pouzity vysledky uzitkovosti dvou linii a Sesti generaci masného typu slepic
u uZitkovych vlastnosti snaSka, hmotnost kufete ve 42 dnech a vék pfi pohlavni dospélosti. Uvniti linie A bylo analyzovino
19 928 jedincii a uvniti linie B 20 871 jedinci. Odhad byl proveden pomoci animal modelu, oddélen& pro kaZdou vlastnost.
Pro jednotlivé generace byly stanoveny primérné plemenné hodnoty a korelace mezi plemennymi hodnotami jednotlivych
vlastnosti. U obou linii byl vysoce vyznamny olekdvany zaporny vztah mezi snaSkou a pohlavni dospélosti (r = -0,25
a -0,31). Vztah hmotnosti kufete ke snaSce a k pohlavni dospélosti se podle linii 1i$i. Rozdily mezi nislednymi generacemi
vykazuji Zidouci smér vyvoje.

masna dribeZ; snaska; pohlavni dospélost; hmotnost kufete; plemenna hodnota; animal model

UvVoD

Odhad plemenné hodnoty pomoci animal modelu
(AM) v néavaznosti na kontrolu uZitkovosti je zakladem
pro dalsi selekci. V dusledku selekce je dosahovan gene-
ticky zisk, ¢imZ vznikaji genetické rozdily mezi skupi-
nami a generacemi uvnitf linie. Pfednosti této metody,
které muZe byt vyuZito i ke kontrole selekéniho procesu,
je vyuZivani veSkerych dostupnych informaci o uZitko-
vosti pfedkil, sourozencii, polosourozencli a potomku
a zahrnuti opakovanych méfeni vlastnosti.

ZIVOCISNA VYROBA, 42, 1997 (7): 289-292

Robinson (1986) usuzuje, Ze Ziadny model pro
odhad plemenné hodnoty neni plné akceptovatelny.
Strategie je zévisld na piibuzenskych vztazich, na po-
dilu nepfibuznych jedinci a moZnostech pocitacového
zpracovani. Komender a Hoeschele (1989) zjis-
tili, Ze metodologicky postup hodnoceni smiSenym mo-
delem ma piednost pied pouZitim metody nejmenSich
¢étvercti pouze s pevnymi efekty, nebot tento postup na
rozdil od metody nejmens$ich Ctverci bere v tvahu
i ndhodné efekty. MiZe odstranit i negativni vliv zimé-
ny Cistokrevnych a kfiZzenych skupin. Podle autort je
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pro piesnost hodnoceni nezbytné vylou€it vliv systema-
tickych chyb v maximalnim rozsahu a vyuZit komplex-
nich informaci o uZitkovosti vlastni, pfedku i ostatnich
pfibuznych. Le Roy a Van Vleck (1987) se do-
mnivaji, Ze bez zdznami o rodiCich je odhad plemenné
hodnoty znaéné ztiZen. Pan g et al. (1989) pouZili ani-
mal model (multiple-trait) u dribeZe. Pomoci animal
modelu analyzovali pocet vajec a jejich hmotnost, pfi-.
dem?% do modelu zahrnuli pevné efekty (halu a pofadi
lihnuti). Vysledky potvrdily vyznam pouZiti AM pro
zvySeni pfesnosti selekce. Tento zavér rovnéZ potvrdili
Bonitz et al. (1988). Pfibylova, Pfibyl
(1989) a Pfibylova et al. (1992) popisuji aplikaci
metody BLUP a animal modelu pfi konstrukci seleké-
niho indexu u nosné driibeZe a v porovnani selekce
u dvou naslednych generaci.

Cilem prace je stanovit efekt lecht&ni u dvou linii
masné driibeZe.

MATERIAL A METODA
K odhadu plemenné hodnoty byly pouZity vysledky

uZitkovosti dvou linii a Sesti generaci masného typu
slepic u uZitkovych vlastnosti snasSka, hmotnost kufete

Hmotnost kufete:

y=RHKL+J+e

kde: y - hmotnost kufete ve 42 dnech, chovaného na hluboké

podestylce
RHKL - kombinovany efekt rok x hala x box x pofadi lihnuti
(pevny efekt)

Pro jednotlivé generace byly stanoveny prumérné
plemenné hodnoty a korelace mezi plemennymi hodno-
tami jednotlivych vlastnosti. U kaZdé linie byla stano-
vena celkova proménlivost plemennych hodnot viech
jedinct za vSechny sledované generace.

VYSLEDKY A DISKUSE

V tab. I jsou uvedeny pfﬁméry plemennych hodnot
vlastnosti (odchylek od priméru) u linie A v Sesti ge-
neracich. Pro snaSku se hodnoty v rozpéti Sesti generaci
pohybovaly od -0,0435 do 6,1218 vajec a u hmotnosti
kufete od -3,716 do 16,229 g. V piipadé pohlavni do-
spélosti byly plemenné hodnoty vy¢isleny pouze ve tfech
poslednich generacich, a to s rozpétim od 0,0805 do
0,2482 dne. '

I. Prim&mé plemenné hodnoty linie A (generace 1-6) u vlastnosti snd¥ka, hmotnost kufete a pohlavni dospélost — Average breeding values
in strain A (generations 1-6) for the traits egg production, chick weight and sex maturity

Linie! A
Generace?
1 2 3 4 5 6
N 539 8 987 1159 5567 2 467 1209
Snadka’ (ks) -0,0435 -0,1385 -0,0245 2,5961 5,0200 6,1218
Hmotnost kufete* (€3] -3,716 -8,606 12,821 14,265 -1,149 16,229
Pohlavni dosp&lost (dny)’ - - - 0,0805 0,1791 0,2482

'strain, 2genemt.ion. chg production, 4chick weight, Ssex maturity (days)

ve 42 dnech a vék pfi pohlavni dospélosti. Uvnitf linie
A bylo analyzovino 19 928 jedinci a uvnitf linie B
20 871 jedincu.

Pro vy¢isleni odhadu plemenné hodnoty jedinci bylo
pouZito viech pfibuzenskych vztahii. Odhad byl prove-
den oddélené pro kaZdou vlastnost. Data byla vyhod-
nocena pomoci AM (Misztal, 1988) podle modelo-
vé rovnice :

Snaska, pohlavni dospélost:

y=RHS+RH+J+e

kde: y — naméfend uZitkovost slepice v kleci
RHS - kombinovany efekt rok x hala x skupina kleci v hale
(pevny efekt)
RL - kombinovany efekt rok x pofadi lihnuti (nihodny efekt)
J - jedinec (ndhodny efekt s matici pfibuznosti)
e - nihodny nekontrolovatelny efekt
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Rozpéti priméri plemennych hodnot linie B u esti
generaci je uvedeno v tab. II. Zji§t€né hodnoty u snas-
ky byly od -0,0248 do 8,3014 vajec, u hmotnosti kufete
od -0,784 do 131,500 g a u pohlavni dospélosti (vyCisle-
né pouze u tii generaci) od -0,0757 do 0,0001 dne.

Celkové zjiSténé proménlivosti plemennych hodnot
(odchylek od primeéru plemennych hodnot jedincu vsech
hodnocenych generaci) u jednotlivych uZitkovych vlast-
nosti v linii A a B jsou uvedeny v tab. III a IV. V pfi-
padg linie A je vypoc¢tend primérna plemenna hodnota
celého souboru pro snasku 1,6530 vajec, pro hmotnost
kufete —6,779 g a pro pohlavni dospélost 0,2123 dne.
U linie B €ini tyto hodnoty 2,3412 vajec, u hmotnosti
kuiete 26,310 g a u pohlavni dospélosti —0,0588 dne.
Hodnoty jsou velmi blizké nule. Vyznamna je variani
Sife rozpéti plemennych hodnot u kazdé sledované vlast-
nosti. U linie A kolisaly tyto hodnoty pro snasku od —28,38
do 21,78 vajec, pro hmotnost kufete od —280,6 do

ZIVOCISNA VYROBA, 42, 1997 (7): 289-292



366,3 g a pro pohlavni dospélost od —5,67 do 12,49 dn.
U linie B kolisaly individudlni plemenné hodnoty od
21,15 do 19,83 vajec, u hmotnosti kufete od —321,3 do
381,3 g a u pohlavni dospélosti od -5,23 do 7,21 dni.

Vztah mezi sledovanymi vlastnostmi je kvantifikovén
pomoci korelacnich koeficientd. Korelace mezi plemenny-
mi hodnotami u linie A a B jsou uvedeny v tab. V a VL.
U obou linii je vysoce vyznamny ocekdvany zaporny
vztah mezi snaskou a pohlavni dospélosti (r = 0,25
a-0,31). Vztah hmotnosti kufete ke sndsce a k pohlav-
ni dospélosti se podle linii 1i8i, i kdyZ korelaéni koefi-
cienty jsou kromé jednoho pfipadu u linie A vyznamné.

Sehrava zde roli zdsah chovatele, ktery vybira do ple-
menitby jedince s uréitym zdmérem.

ZAVER

Rozdily mezi naslednymi generacemi (geneticky
trend) vykazuji Zadouci smér vyvoje. Ze zji$té€ného po-
mérné velkého rozpéti plemennych hodnot u sledova-
nych vlastnosti a jejich korelaci pro jednotlivé uZitkové
vlastnosti vyplyvéa znaény prostor pro efektivni selekci
a nezbytnost citlivého vybéru jedinci pro dalsi pleme-
nitbu s uplatnénim metody AM.

1. Primérné plemenné hodnoty linie B (generace 1-6) u vlastnosti sniska, hmotnost kufete a pohlavni dospélost — Average breeding values
in strain B (generations 1-6) for the traits egg production, chick weight and sex maturity

Linie! B
Generace?
1 2 3 4 5 6
N 652 9523 1134 5362 2 497 1 650
Snagka® (ks) -0,0248 -0,1913 1,1794 3,5675 6,6183 8,3014
Hmotnost kufete* (®) -0,784 -1,813 27,204 16,3535 92,585 131,500
Pohlavni dospélost (dny)® - - - 0,0001 -0,0086 -0,0757

For 1-5 see Tab. I

III. Celkovy pramér plemennych hodnot u jednotlivych vlastnosti linie A — Overall average of breeding values for the particular traits in

strain A
N Pramér* Min. Max.
Sniska' (ks) 19 928 1,6530 28,3815 21,7818
Hmotnost kufete? (g) 19 928 6,378 -280,630 366,339
Pohlavni dospé&lost (dny)* 1923 02123 -5,6650 12,4914

'egg production, Zchick weight, sex maturity (days), ‘avemge

IV. Celkovy primér plemennych hodnot u jednotlivych vlastnosti linie B — Overall average of breeding values for the particular traits in

strain B
N Primér? Min. Max.
Snaska' (ks) 20 871 2,3412 21,1534 19,8318
Hmotnost kufete? (g) 20 871 26,310 -321,304 381,351
Pohlavni dospélost (dny)? 2183 -0,0588 -5,2293 7,2128

For 1-4 see Tab. III

V. Korel mezi p ymi hod i linie A — Correlations  VI. Korelace mezi plemennymi hodnotami linie B — Correlations
between the breeding values in strain A between the breeding values in strain B
Hmotnost kufete? | Pohlavni dosp&lost® Hmotnost kufete? | Pohlavni dosp&lost®
' -0,06162 -0,24961 q 0,37069 -0,31152
Snaska Snaska
0,0001* 0,0001* 0,0* 0,0001*
-0,00890 0,14478
Hmotnost kufete? Hmotnost kufete?
0,6964* 0,0001*

* — dosaZena hladina vyznamnosti korelaéniho koeficientu —
achieved significance level of correlation coefficient

For 1-3 see Tab. III

ZIVOCISNA VYROBA, 42, 1997 (7): 289-292

* — dosaZend hladina vyznamnosti korelaéniho koeficientu —
achieved significance level of correlation coefficient

For 1-3 see Tab. III
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RUSTOVA SCHOPNOST A JATECNA HODNOTA JEHNAT
ODCHOVANYCH NA SPOLECNE PASTVE SKOTU A OVCi

GROWTH ABILITY AND CARCASS VALUE OF LAMBS REARED
ON COMMON GRAZING OF CATTLE AND SHEEP

*

J. Kuchtik, S. Zizlavska, F. Horik, J. Kudera

Mendel University of Agriculture and Forestry, Institute of Farm Animal Management,
Brno, Czech Republic

ABSTRACT: Common grazing of sheep and cattle is a nontraditional method of management in the conditions of this country
and has not been introduced in practice on a larger scale in the Czech Republic yet. The objective of our study was to
determine and to compare the growth ability and carcass value of lambs of the meat breed Charollais (Ch 100), crossbreds
Booroolo x Charollais with 25% (Bo 25 Ch) or with 50% genetic share of the breed Booroolo (Bo 50 Ch) and crossbreds
Improved Wallachian x Bergschaf (ZV 50 Bg), kept on common grazing (alfalfa-grass mixed sward) with cattle (without
market production of milk). Average birth weight of lambs ranged from 5.08 kg in Ch 100 to 3.85 kg in ZV 50 Bg, while it
made 4.41 kg in Bo 25 Ch and 4.09 kg in Bo 50 Ch. Average daily weight gain was highest in Ch 100, 249 g, for the whole
set under observation. It amounted on average to 246 g in the genotype ZV 50 Bg, to 238 g in Bo 25 Ch, but only to 204 g
in the group of Bo 50 Ch lambs. The highest dressing percentage was determined for Ch 100 (47.45%), and a calculated
difference from Bo 50 Ch and ZV 50 Bg was statistically highly significant (P < 0.01). Average weight of kidney ranged
from 0.10 to 0.11 kg without any statistically significant differences between the genotypes. A similar trend was observed
by evaluation of differences between the average weights of kidney fat. There were no larger differences in leg percentage
between the genotypes observed; the highest percentage was calculated for ZV 50 Bg (34.33 %) and the lowest for Bo 25 Ch
(33.41%). The percentage of loin, as the second most valuable cut, ranged from 15.11 to 16.64% - this percentage was also
highest in the genotypes ZV 50 Bg and Ch 100. Rack assessment showed the highest percentage for Ch 100 and Bo 25 CH
(19.68 and 19.39%); differences in both averages wére statistically highly significant in comparison to the genotype Bo 50 Ch
(P < 0.01) and statistically significant in relation to the genotype ZV 50 Bg. The highest muscle percentage (in right rack)
was determined for the genotype Ch 100 (67.80%) while it was lowest for the genotype Ch 100 (62.58%). The difference
between these two averages was statistically highly significant (P < 0.01). The lowest fat percentage in right rack was
calculated for Ch 100 (8.59%) and the highest for Bo 25 Ch (11.96%), the difference between these values was statistically
significant (P < 0.05).

sheep; lambs; Charollais; Booroolo x Charollais and Improved Wallachian sheep x Bergschaf crossbreds; growth ability;
carcass value

4

ABSTRAKT: Vykrm jehiiat-beranki plemene charollais (Ch 100), kfiZencti booroolo x charollais (F;;) s 25% genetickym
podilem plemene booroolo (Bo 25 Ch) a s 50% podilem (F,) plemene booroolo (Bo 50 Ch) a kiiZenci (F;) plemen zulechténa
valaka x bergschaf (ZV 50 Bg) byl realizovan ve formé& spoleiné pastvy ovci a skotu na vojt&8ko-travnim porostu. Primérna
hmotnost jehfiat pfi narozeni se pohybovala od 5,08 kg u Ch 100 do 3,85 kg u ZV 50 Bg. U Bo 25 Ch ¢inila 4,41 kg a u Bo
50 Ch 4,09 kg. Nejvy33i intenzita ristu v rdmci celého sledovaného souboru byla u genotypu Ch 100 (249 g). U jehiiat
genotypu ZV 50 Bg &inil primérny piiriistek 246 g, u Bo 25 Ch 238 g a u Bo 50 Ch 204 g. Primérné Zivd hmotnost jehiiat
pied porazkou se pohybovala od 33,08 do 35,50 kg v zdvislosti na sledovaném genotypu. Nejvy33i vyté€Znost byla zazname- «
nana u Ch 100 (47,45 %) - rozdil oproti Bo 50 Ch a ZV 50 Bg byl statisticky vysoce prukazny (P < 0,01). Pfi hodnoceni
podili kyty nebyly zjidtény vyrazn&jsi rozdily mezi sledovanymi genotypy; nejvyssi podil byl u ZV 50 Bg (34,33 %) a nejniZsi
u Bo 25 Ch (33,41 %). Podily hibetu se pohybovaly v rozmezi od 15,11 do 16,64 %; nejvy3si podily byly zaznameniny
u ZV 50 Bg a Ch 100. Nejvyssi podil svaloviny v pravé pleci byl zji§té€n u genotypu Ch 100 (67,80 %) a nejniZ§i podil u Bo
50 Ch (62,58 %), ptfi¢emZ rozdil mezi t€mito dvéma praméry byl statisticky vysoce signifikantni (P < 0,01).

ovce; jehiiata; charollais; kfiZenci booroolo x charollais a zu$lechténa valaska x bergschaf; riistova schopnost; jate¢na hodnota

*  Sledovani bylo uskuteénéno s podporou grantu GA CR &. 507/ 95/ 1284,
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UvoD

Spoleéna pastva ovci a skotu patfi v nafich podmin-
kach k netradi¢nim zpusobim chovu a v §ir§im méfitku
se v Ceské republice doposud prakticky neprovadgla.
Rustovou schopnost jehiiat pfi aplikaci pastevniho odcho-
vu hodnotili u kfiZzencl s plemenem charollais Perret
etal. (1986)a Webster et al. (1990), u jehiiat plemen
zuslechténé valadka, cigdja a merino Rais et al. (1989)
a u jehiiat plemen texel, suffolk a leicester Thrane
(1991). Kali¥ et al. (1994) sledovali rtistovou schop-
nost plemen chovanych v naSich podminkach a jejich
kfiZzenc s masnymi importovanymi plemeny. Proble-
matikou jate¢né hodnoty jehiiat plemene charolllais, resp.
kfizenci s timto plemenem se zabyvali Boccard,
Duplan (1961), Craplet, Thibier (1980)a Per-
ret etal. (1986). TutéZ problematiku u stejného pleme-
ne hodnotili v naSich podminkich Momami Sha-
ker et al. (1995) a Kuchtik et al. (1996). Stejné
ukazatele u jehiiat plemene zu$lecht€nd valaska a u kif-
Zencl s timto plemenem sledovaly Fantova, Cisli-
kovskd (1991) a Ochodnickda (1993). Jate¢nou
hodnotu u merinovych plemen hodnotili Slana
(1987) a Kleeman et al. (1990).

Cilem na$eho sledovani bylo stanovit a porovnat vy-
brané ukazatele rustu a jate¢né hodnoty jehiiat masného
plemene charollais (Ch 100), kfiZenct booroolo x cha-
rollais s 25% (Bo 25 Ch), resp. 50% podilem plemene
booroolo (Bo 50 Ch) a jehiiat-kfiZenci plemen zuSlech-
t&n4 vala¥ka x bergschaf (ZV 50 Bg), které byla odcho-
véna na spole¢né pastvé.

MATERIAL A METODA

Sledovéani bylo provadéno na tcelovém hospodat-
stvi Skolniho zemé&délského podniku (SZP) v Zabci-
cich na jehnatech genotypi Ch 100 (n = 19 ks), Bo

25 Ch (n = 14 ks), Bo 50 Ch (n = 11 ks) a ZV 50 Bg
(n =9 ks). Bahnéni jehiiat probihalo v mésicich bfezen
a duben (1996) ve stéji. V pastevnim obdobi byla jeh-
fiata ustdjena ve volné staji s hlubokou podestylkou,
s moZnosti pfikrmovani a s volnym pfistupem na past-
vu pifthonovou cestou. Jako zplisob pastvy byla apliko-
véana spole¢na pastva skotu (bez trZzni produkce mléka)
a ovci na vojtésko-travnim porostu. Po dobu odchovu
nebyla jehiiata odstavovana od matek a v priib&hu sledo-
vani nebyly aplikovany Zadné rustové stimulaéni latky.

U vybranych jehiiat vech sledovanych genotypt
(n = 5) byla po ukonéeni vykrmu provedena kontrolni
porazka. Nasledné bourani jate¢né opracovaného trupu
(JOT) bylo provedeno v souladu s pfislusnymi norma-
mi (ON 57 6610 a ON 57 6655) v SZP Zabgice. Sta-
tistické vyhodnoceni bylo provedeno jednofaktorovou
analyzou variance s naslednym testovanim podle
Scheffého metody. Jako program byl pouZzit STAT-
GRAPHICS verze 7.0.

VYSLEDKY A DISKUSE

Primérnd Zivd hmotnost pfi narozeni byla v ramci
celého sledovaného souboru (tab. I) nejvy3si u jehiat
genotypu Ch 100 (5,08 kg) a nejniZsi u ZV 50 Bg (3,85
kg), rozdil mezi témito skupinami byl statisticky pru-
kazny (P < 0,05). Nejvyssi pramérny denni priristek
v intervalu od narozeni do ukonceni vykrmu v ramci
celého sledovaného souboru byl zjistén u Ch 100 (249
g), coZ je hodnota niZ§i, nez uvddi Thrane (1991)
u jim sledovanych genotypi. Naproti tomu Rais et
al. (1989), Zakova et al. (1994) a Perret et al.
(1986) uvadéji u jimi sledovanych genotypt niZsi pru-
mérné denni pfirtstky. U genotypi ZV 50 Bg a Bo
25 Ch byly primérné pfirustky nepatrné niZ¥i neZ
u Ch 100 (246 g, resp. 238 g). NejniZ§i pfirustek jsme
zjistili u Bo 50 Ch (204 g), aviak ani v jednom pfipadé

I. Pfehled vybranych ukazateli rustu (cely sledovany soubor) — Some growth characteristics (the whole set tested)

Genotyp
1 Hodnota
Ukazatel Ch 100 (A) | Bo 25 Ch (B) | Bo 50 Ch (C) [ ZvS0Bg (D) |  p_esty?
n=19 n=14 n=11 n=9

Zivd hmotnost pfi narozeni? (kg) x 5,084 4,41 4,09 3,85" 385"

5 0,288 0,226 0,261 0,266 o
< . 3 3 x 32,54 30,23 32,49 29,35

Ziva hmotnost pfi ukonceni vykrmu®  (kg) 0,79
Sz 1,426 1,762 1,459 2,495

V&K pii vyskladn&ni (dny)* | * 114,2¢ 109,8° 141,14 107,4° S
5 5,490 7,071 6,792 12,280 i

Prim&my denni pﬁrﬁgtek v intervalu x 0,249 0,238 0,204 0,246 g

narozeni-vyskladnéni (kg) % 0,013 0,009 0,012 0,023 4

ab,c,d -P<0,05
A, B,C,D-P<0,01

Icharacteristic, 2live weight at birth, 3live weight at fattening termination, "age at animal load-out, 5avemge daily weight gain in the

birth-load-out interval, ('genotype‘ "F-test value
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jsme u tohoto ukazatele nezaznamenali statisticky pri-
kazny rozdil mezi skupinami.

U vybranych jehiiat-berankt urCenych ke kontrolni
poraZce (tab. IT) byl nejvyssi primérny denni pfiristek
zjitén u ZV 50 Bg (243 g); u Ch 100 Cinil 241 g
au Bo 25 Ch 229 g. NejniZ8i hodnota tohoto ukazatele

tedy druhé nejcenné;jsi partie, se pohybovaly v rozmezi
od 15,11 do 16,64 %, pricemZ nejvyssi podily byly
zaznamenany u stejnych genotypi (ZV 50 Bg a Ch
100) jako v piipadé partie kyta a ani v jednom piipadé
nebyl v tomto ukazateli zaznamenan statisticky prikaz-
ny rozdil mezi sledovanymi genotypy.

I1. Pfehled vybranych ukazatelt rustu u jehiiat uréenych ke kontrolni poriZce — Some growth characteristics of lambs for control slaughter

Genotyp®
1 Hodnota
Ukazatel Ch 100 (A) | Bo25Ch (B) | BoSOCh(C) | Zv50Bg (D) |  forestu?
n=S5 n=5 n=5 n=35
7 ) 5 x 5,584 4,62 3,72 3,524 y
Ziva hmotnost pii narozenf (kg) 4,37
S5 0,554 0,491 0,371 0,360
. . 3 % x 35,50 34,00 33,08 34,60
Ziva hmotnost pfi ukon&eni vykrmu®  (kg) 0,71
S5 1,431 1,151 0,525 1,480
) X 124,0 128,4 148,6 132,8
VEk pii vyskladnéni (dny)* 1,89
Sz 2,190 3,234 10,538 10,818
Primérny denni piiristek v intervalu x 0,241 0,229 0,202 0,243 L17
narozeni-vyskladnéni® (kg) 5 0,010 0,011 0,016 0,027 '

a,b,c,d-P<0,05
A,B,C,D-P<0,01

For 1-7 see Tab. I

byla stanovena u Bo 50 Ch (202 g). Primérny vék pfi
kontrolni pordZce byl nejvyssi u Bo 50 Ch (148,6 dnu)
a nejnizsi u Ch 100 (124 dni).

Vyhodnoceni zakladnich ukazateli jate¢nych analyz
je uvedeno v tab. IIIl. Primérna Ziva hmotnost pred
porazkou se pohybovala od 33,08 do 35,50 kg v zavis-
losti na sledovaném genotypu. Nejvy$si vytéZnost byla
zaznamenédna u Ch 100 (47,45 %) — rozdil oproti Bo
50 Ch a ZV 50 Bg byl statisticky vysoce prukazny
(P < 0,01). VytéZnost 47,45 % u Cistokrevnych jehnat
plemene charollais (Ch 100) je vSak niZ§i, neZ uvadéji
Perret et al. (1986), Momami Shaker et al.
(1995) a Kuchtik et al. (1996). NejniZsi vytéZnost
byla zaznamendna u genotypu Bo 50 Ch (41,24 %).
Primérna hmotnost ledvinky se pohybovala od 0,10 do
0,11 kg, pficemZ mezi sledovanymi genotypy nebyly
zaznamendany statisticky prikazné rozdily. Stejna ten-
dence, tzn. neprikazné rozdily, byla zaznamenana tak-
téZ pfi hodnoceni rozdili mezi primérnymi hmotnost-
mi ledvinového tuku. NejniZ§i primérna hmotnost byla
stanovena u Ch 100 a Bo 50 Ch (0,06 kg) a nejvyssi
u ZV 50 Bg (0,10 kg). Ochodnickd (1993) viak
uvadi u plemene zu$lechténa valaSka hmotnost ledvi-
nového loje pouze 0,069 kg.

Vysledky bourdni JOT a podily jednotlivych partii
jsou uvedeny v tab. IV. Pfi hodnoceni podili kyty ne-
byly zjiStény vyraznéjsi rozdily mezi sledovanymi ge-
notypy — nejvyssi podil byl u ZV 50 Bg (34,33 %)
a nejnizsi u Bo 25 Ch (33,41 %), coZ jsou hodnoty
vy$8i, neZ udavaji Jelinek (1988) a Gut (1991)
u jimi sledovanych plemen a kfiZencu. Podily hibetu,
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Pfi hodnoceni podila plece byly nejvyssi podily zjis-
tény u Ch 100, resp. Bo 25 CH (19,68 a 19,39 %),
pfi¢emZ rozdily obou priméra byly oproti genotypu Bo
50 Ch statisticky vysoce prukazné (P < 0,01) a oproti
genotypu ZV 50 Bg statisticky prukazné (P < 0,05).
Podil této partie byl u obou genotypti v primeéru o vice
nez 1 % vys$si, nez uvadéji Momami Shaker
etal. (1995)a Kuchtik et al. (1996) u beranki ple-
mene charollais, resp. beranku-kiiZzenci némecka dlou-
hovlnnd ovce x oxford down, ale niZ8i, neZ uvadgji
Jullien etal. (1988) u plemene Ch. V piipadé Sritky
byl nejvyssi podil stanoven u ZV 50 Bg (8, 90 %) a nej-
niz8i u Ch 100 (6,90 %). Rozdil mezi témito dvéma ge-
notypy byl statisticky prikazny (P < 0,05). V piipadé
podilu boku nebyly zaznamenany statisticky prikazné
rozdily mezi sledovanymi genotypy, pfi¢emZ nejniZsi
podil byl stanoven u ZV 50 Bg (15,55 %) a nejvyssi
u Bo 25 Ch (16,90 %). U partie krk se podily pohybo-
valy v zavislosti na genotypu od 6,61 do 7,97 % a roz-
dily mezi Bo 50 Ch, resp. Bo 25 Ch a ZV 50 Bg byly
signifikantni (P < 0,05). Grafické vyjadieni podila jed-
notlivych télesnych partii JOT u vSech sledovanych ge-
notypu je na obr. 1.

Vyjadreni podila jednotlivych tkani z pravé plece je
uvedeno v tab. V. Nejvyssi podil svaloviny byl zjistén
u genotypu Ch 100 (67,80 %) a nejnizZsi u Bo 50 Ch
(62,58 %). Rozdil mezi témito dvéma priméry byl vy-
soce signifikantni (P < 0,01). Hodnota 67,80 % je na
urovni podilu svaloviny této partie u plemene suffolk,
ale je vyrazné niZsi neZ u plemene texel (Isterdael
et al., 1985). NejniZsi podil tuku v pravé pleci byl za-
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III. Vyhodnoceni zdkladnich ukazateld jate¢nych analyz — Processing of basic data from carcass analyses

Genotyp!?
Hodnota
Ukazatel! Ch 100 (A) | Bo25Ch (B) [Bos0Ch(©) [Zv50Bg D) | Foreauld
n=5 n=5 n=35 n=:>5
) 2 x 35,50 34,00 33,08 34,61
Z. h. pfi pordZce (kg) 0,71
S5 1,431 1,151 0,525 1,478
. X 16,85¢ 15,36 13,64 14,96 N
Hmotnost JOT (studeného) (kg) 4,14
= 0,730 0,587 0,202 0,879
% 47,45°° 45,18 41,2478 43,10% 2027"
Vyt&znost? (%)
5 0,349 0,602 0,431 0,862
% 2,480 2,680 3,75A8 4,13°8 5
Hmotnost kuze’ (kg) 25,94
s 0,120 0,235 0,079 0,154
Wil ¥ 0,11 0,10 0,11 0,10
Hmotnost ledvinky' (kg) 0,73
5 0,006 0,004 0,007 0,004
) x 0,06 0,07 0,06 0,10
Hmotnost ledvinového tuku’ (kg) 1,06
& 0,010 0,012 0,011 0,032
X 0,15 0,13 0,16 0,20
Hmotnost srdce® (kg) 2,84
8 0,012 0,002 0,019 0,022
x 0,47 0,42 0,46 0,42
Hmotnost plic? (kg) * 0,73
& 0,036 0,036 0,032 0,028
X 0,70 0,69 0,62 0,60
Hmotnost jater'” (kg) & 2,08
8 0,031 0,023 0,052 0,03
x 0,07 0,06 0,05 0,06
Hmotnost sleziny!! (kg) & 1,99
s 0,007 0,060 0,008 0011

a,b,c,d -P=<005
A,B,C,D-P<00!

!characteristic, 2wt at slaughter, 3(cold) drcs:sled carcass wei%?t, 4dressinF percentage, Sskin weight, ﬁkidney weight, 7kidney fat weight,

3

®heart weight, 9lungs weight, Yliver weight, " 'spleen weight, “genotype, "~ F-test value

1. Procentudlni zastoupeni jednotlivych partii v jatecn&
opracovaném trupu — P ges of the cuts in
dressed carcass cuts

¢

kyta = leg, hibet = loin, plec = rack, Srutka = rib,
bok = flank, krk = scrag, partie = carcass cut

Kyta Plec Srinka Bok Krk

partic

2. Grafické vyjadieni podili jednotlivych tkéni v pravé pleci
— Diagram of percentages of the tissues in right rack

BSvalovina  genotyp = genotype, svalovina = muscle, kosti = bones,

W Kosti tuk = fat
OTuk
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IV. Vyhodnoceni jednotlivych t&lesnych partii jate¢n& opracovaného trupu (JOT) (v kg a %) — Evaluation of the separate cuts of dressed
carcass (in kg and in %)

Genotyp®
0 \ Hodnota
Partic JOT Ch 100 (A) Bo 25 Ch (B) | Bo 50 Ch (C) | Zv 50 Bg (D) Feteste?
n=5 n=35 n=35 n=S5
x 5,76° 5,13 4,63 513 4
Kyta? kg | ° 482
5 0,239 0,158 0,104 0,287
X 34,18 33,41 33,95 34,33
Kyta (%) 1,00
55 0,402 0,549 0,386 0,204
x 2,74 2,32 2,19 2,49
Hibet? (kg) 3,14
S5 0,151 0,12 0,058 0,177
x 16,24 15,11 16,07 16,64
Hibet (%) 2,87
5 0,231 0,203 0,519 0,471
. x 3,32% 297 Z35nY 2,68° w“
Plec (kg) 12,62
55 0,155 0,067 0,057 0,149
x 19,68% 19,39% 17,268 17,98% 8
Plec (%) 13,62
S5 0,222 0,374 0,322 0,309
x 1,16 1,12 1,12 1,34
Sritka’ (kg) 1,46
S5 0,060 0,059 0,056 0,136
x 6,90 7,26 8,25 8,90 §
Sratka (%) 5,10
55 0,089 0,115 0,484 0,635
X 2,63 2,60 2,25 2,33
Bok® (kg) 2,17
52 0,113 0,155 0,078 0,156
x 15,62 16,90 16,49 15,55
Bok (%) 2,79
5 0,364 0,461 0,494 0,222
X 1,24 1,22 1,09 0,98 .
Krk’? (kg) 3,54
55 0,044 0,060 0,072 0,075
X 7,38 793¢ 797" 6,61 )
Krk (%) 4,56
S5 0,076 0,110 0,422 0,397
a,bc,d -P<005
A,B,C,D - P<00l
1 2 3. 4 5. 6 7 8 Y
dressed carcass cuts, “leg, “loin, “rack, ’rib, "flank, ‘scrag, "genotype, ~F-test value
V. Piehled podilu jednotlivych tkani v pravé pleci (v kg a %) — Percentages of the tissues in right rack (in kg and in %)
- Genotyp® l;odnotil
Ch 100 (A) | Bo25Ch(B) | Bo5S0Ch(C) | Zv 50 Bg (D) sty
] X 1,12° 0,96° 0,747° 0,84" o
Svalovina? (kg) 17,38
52 0,052 0,026 0,025 0,046
! x 67,80° 66,36° 62,58 64,47 &
Svalovina (%) 8,43
S5 0,836 0,370 1,054 1,580
X 0,39* 0,31* 0,32* 0,34 :
Kosti? ®e) | * 479
S5 0,023 0,012 0,013 0,014
x 23,61 21,68 26,718 25,75" a8
Kosti (%) * 6,61
55 1,295 0,772 0,716 0,526
P X 0,14 0,17 0,13 0,13
Tuk (kg) 2,69
55 0,018 0,014 0,007 0,012
x 8,59" 11,96 10,70 9,77 .
Tuk (%) 3.66
55 0,730 0,803 0,747 0,697
a,bc,d -P<005

A,B,C,D -P<0,01

!tissue, zmuscle. 3bones, *fat, sgenotype. SF-test value
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znamenén u CH 100 (8,59 %) a nejvy3si u Bo 25 Ch
(11,96 %) — rozdil mezi témito hodnotami je prikazny
(P < 0,05). Podil kosti byl nejvyssi u genotypti Bo 50 Ch
a ZV 50 Bg (26,71 a 25,75 %) a naproti tomu nejniZsi
u Bo 25 Ch (21,68 %). Rozdil v tomto ukazateli byl
mezi Bo 25 Ch a Bo 50 Ch vysoce prikazny (P < 0,01)
a mezi Bo 25 Ch a ZV 50 Bg prikazny (P < 0,05).
Grafické vyjadieni podili jednotlivych tkani u vech
sledovanych genotypti v pravé pleci je uvedeno na obr. 2.

ZAVER

Hlavnim cilem této price bylo posoudit riistovou
schopnost a jate¢nou hodnotu berdnki riznych genoty-
pu odchovanych na spolecné pastvé se skotem. Z hod-
noceni vybranych ukazateli ristu v rdmci celého sle-
dovaného souboru vyplyva, Ze mezi genotypy Ch 100,
Bo 25 Ch a ZV 50 Bg nebyly vyrazné rozdily v Grovni
primérného denniho pfirtistku, avSak u skupiny jehiiat
Bo 50 Ch byla tato hodnota vyrazné niZsi. Z hodnoceni
zékladnich ukazatelu jate¢nych analyz vyplyvaji mar-
kantni rozdily mezi jednotlivymi genotypy predevs§im
ve vytéZnosti — nejvysSi vytéZnost byla zaznamenana
u jehiiat masného plemene charollais a naproti tomu
nejniZ¥i u genotypti s kombinovanou uZitkovosti (Bo
50 Ch a ZV 50 Bg). Pfi hodnoceni podilu jednotlivych
télesnych partii (pfedev§im u nejvice cenénych partii
JOT - kyty a hibetu) v8ak nebyly zaznamenany vyraz-
néjsi rozdily mezi jednotlivymi genotypy a predevsim
v pfipadé kyty byly u v8ech genotyptl zaznamenany re-
lativné vysoké podily této partie.

Z hodnoceni podili jednotlivych tkani v pravé pleci
vyplyvaji u vSech genotypli pomérné pfiznivé podily
tuku, avSak u podilu svaloviny byla Zadouci droveii to-
hoto ukazatele zjisténa pouze u Cistokrevnych jehiiat
plemene charollais a u kfiZenci s vysokym podilem to-
hoto plemene (Bo 25 Ch).
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VARIABILITY OF LACTATE DEHYDROGENASE
ISOENZYME SPECTRUM IN PHYLOGENETICALLY
DIFFERENT PIG BREEDS AND CROSSBREDS

VARIABILITA IZOENZYMOVEHO SPEKTRA
LAKTATDEHYDROGENAZY U FYLOGENETICKY ROZDIELNYCH
PLEMIEN A KRIZENCOV PRASIAT

J. Mattova', J. Buleca', I. Sutiakova’

1Uru'versity of Veterinary Medicine, KoSice, Slovak Republic
Institute of Experimental Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Activity of lactate dehydrogenase (LD) as well as rate of its isoenzymes in blood serum of breeds and
crossbreds in 14, 28, and 56 days old pigs has been studied. In 14 days old animals, significant differences (P < 0.01) in LD
activity were recorded between breeds LW and Vietnam as well as crossbreds of LW x L and Vietnam. With LD, isoenzyme
(P < 0.05), significant differences in the activity were recorded in crossbreds of LW x L and Vietnam; with isoenzyme LD,
this was the case between LW and LW x L. In activities of LD; and LD, isoenzymes, significant differences (P < 0.01) were
determined between the pig breeds observed. With LD5 isoenzyme, significant changes (P < 0.01) in LW and Vietnam as
well as LW x L and Vietnam breeds were observed. In 28 days old animals, no significant changes in activities of LD, and
LD, isoenzymes in pig blood serum were seen. In 56 days old animals, highly significant differences between LW and LW x L
as well as LW and Vietnam breeds were seen. In most cases, significant changes in total activity of LD and its isoenzymes
in two breeds and crossbreds between the age categories were recorded.

pigs; breeds; age; activity of lactate dehydrogenase; isoenzymes; electrophoresis

ABSTRAKT: Sledovali sme aktivitu laktitdehydrogenizy LD a percentudlne zastipenie jej izoenzymov v krvnom sére
prasiat plemien biele uslachtilé (BU) a vietnamské a krizencov BU x landrase (BU x L) vo veku 14, 28 a 56 dni. Vo veku
14 dni sme zaznamenali signifikantné rozdiely (P < 0,01) v aktivite LD medzi plemenami BU a vietnamské, ako aj medzi
krizencami BU x L a plemenom vietnamské. Statistické rozdiely boli u izoenzymu LD, (P < 0,05) u kriZencov BU x L
a u plemena vietnamské a v pripade izoenzymu LD, (P < 0,01) medzi BU a BU x L. U izoenzymov LD; a LD, sme zistili
Statisticky vyznamné rozdiely (P < 0,01) medzi sledovanymi genotypmi prasiat. U izoenzymu LDj boli signifikantné zmeny
(P < 0,01) u plemien BU a vietnamské, ako aj u krizencov BU x L. Vo veku 28 dni neboli Statisticky vyznamné zmeny
u izoenzymov LD, a LD; v krvnom sére prasiat. Vo veku 56 dni boli vysoko preukazné rozdiely medzi plemenami BU
a krizencami BU x L, ako aj medzi plemenami BU a vietnamské. Zaznamenali sme aj vo viéSine pripadov signifikantné
zmeny v aktivite LD a jej izoenzymov u plemien a kriZzencov medzi vekovymi kategériami.

prasatd; plemend; vek; aktivita laktitdehydrogendzy; izoenzymy; elektroforéza

INTRODUCTION

Although some authors pointed to the importance of
lactate dehydrogenase in the diagnosis of farm animals,
the isoenzymes are still used in veterinary medicine to
a lesser extent than in human medicine (Bartik,
Marcanik, 1969; Keller, 1974; Milne,
Doxey, 1984). This fact as well as the use of isoen-
zymes in connection with toxicological and pharma-
cological studies in animals was also stressed by others
(Preus etal, 1989; Blahovec etal., 1992; Su-
tiakova et al., 1993).

ZIVOCISNA VYROBA, 42, 1997 (7): 299-302

Lactate dehydrogenase (EC 1.1.27, further LD),
a specifically and physiologically significant enzyme
in vertebrates, occurs in five isoenzyme forms of
LD,-LDs. The quantitative distribution of the above
isoenzymes is a characteristic feature of each isoenzyme,
tissue, and species (Maekawa, 1988; Kopper-
schldger, Kirchberger, 1996). There is only
little knowledge concerning LD isoenzymes in individ-
ual pig breeds (Van den Hende etal, 1970; Os-
hida et al., 1989).

Therefore, the objective of the present study was to
investigate a polymorphic system of lactate dehydro-
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genase in breeding and utility crossbreds of 14, 28, and
56 days old crossbred pigs. The application of know-
ledge obtained is useful to specify a reference range of
the respective indices in the given categories of animals.

MATERIAL AND METHODS

Pigs of two breeds and crossbreds, namely Large
White (LW), n = 52, crossbreds of Large White x Lan-
drace (LW x L), n = 26, and Vietnam breed (n = 16)
were examined. The age dynamics of pigs was observed
on days 14, 28, and 56 of the age. The biological material
was obtained from the production pig breeding from
a School Agricultural Farm, Zemplinska Teplica. The
pigs were given starters COS 1, COS 2, and water. The
condition and health state of animals were good. Blood
was taken on the same day and hour in a week. Bio-
logical material was processed within 24 hours after
taking samples. The lactate dehydrogenase activity (EC
1.1.27) in blood serum was determined spectro-
photometrically by means of Seva-test LD (fa Imuna,
Sari§ské Michalany). LD isoenzymes were separated
on 5.5% polyacrylamide gel by the method of Dietz
and Lubrano (1967). The quantification of blood
serum LD isoenzymes was carried out on DS-90 den-
sitometer in an automatic regimen with a program of

Denzito (Micro LaAp, Ltd. Co., Slovakia). Doing sta-
tistical evaluation, traits were computed and files were
compared by means of F-test and -tests.

RESULTS

Activity of LD and its isoenzymes in blood serum
of 14 days old pigs is presented in Tab. I. Within this
period, significant differences (P < 0.01) in the LD activ-
ity between LW and Vietnam breeds as well as crossbreds
LW x L and Vietnam were recorded. Significant differen-
ces in LD, isoenzyme activity (P < 0.01) were seen in
crossbreds of LW x L and Vietnam as well; in the case
of LD, isoenzyme (P < 0.01) they were observed be-
tween LW and LW x L. In the activity of LD3 and LD,
isoenzymes, however, significant differences (P < 0.01)
were seen between the pig breeds observed. With LDs
isoenzyme, significant changes (P < 0.01) in LW and
Vietnam breeds as well as those of LW x L and Viet-
nam were observed. Variation and statistical values of
LD activities in blood serum of 28 days old pigs are
presented in Tab. II. At that age, no significant changes
in activities of LD, and LD3 isoenzymes in pig blood
serum were seen. Testing the inter-breed differences in
56 days old animals, highly significant differences be-
tween LW and LW x L as well as LW and Vietnam

. Activity of lactate dehydrogenase and its isoenzymes in breeds and crossbreds in 14 days old pigs

. e Testing the differences

Indicator LWn=52 LWxLnan=26 Vietnam n = 16
x K v x s v x s v L2 1:3 a3

TALD (pkatl!)| 8.87 0.90 | 10.19 8.19 | 078 9.52 7.08 142 | 2004 | 0.68 L79% ||, EIEs
Isoenzymes (%)
LD, 7233 | 478 660 | 71.59 | 2.02 281 | 7522 | 592 787 | 074 |-289 | -3.63"
LD, 17.74 | 422 | 2377 | 14.81 208 | 1403 | 1682 | 503 | 2990 | 293" | 092 | -2.01
LD, 6.11 1.99 | 3256 | 806 | 099 | 1224 | 419 | 046 | 1336 |-1.95""| 1.92"*| 387"
LD, 2.79 111 [ 3976 | 446 | 1.18 | 26.53 207 | 0.64 | 3078 |-1.67""| 072" | 239*"
LDs 1.13 | 053 | 46.84 1.08 | 048 | 38.76 189 | 095 | 50.11 | 0.05 0.76** | -0.81**

*P <005 *"™P<00l

IL. Activity of lactate dehydrogenase and its isoenzymes in breeds and crossbreds of 28 days old pigs

Breeds and crossbreds » i

N Testing the differences

Indicator LW n=52 LWxLn=26 Vietnam n = 16
¥ s v X s v x s v 142 1x3 223

TALD (ukatl™))| 7.96 0.43 537 7.03 0.57 8.13 8.52 1.49 17.49 | 0.93" |-0.56 -1.49"
Isoenzymes (%)
LD, 70.46 1.37 1.95 | 71.49 3.03 423 | 73.23 2.49 341 [-1.03 |-277T| -1.74%
LD, 17.16 1.43 8.31 17.18 2.16 1256 | 16.13 1.83 11.35 |-0.02 1.03 1.05
LD, 7.79 0.53 6.81 7.09 1.29 18.19 6.94 1.88 27.06 | 0.70 0.85 0.15
LD, 3.17 0.59 18.68 3.04 1.01 33.22 2.40 0.87 36.27 | 0.13 077" | 264"
LDs 1.40 0.47 33.61 1.20 0.60 50.00 0.86 0.36 41.72 | 0.20 0.54"" | 0347

*P <005 ™ P<001
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breeds were observed (Tab. III). In addition to the ac-
tivity of LD; isoenzyme, significant changes in other
values were determined. Tab. IV evaluates the activi-
ties of individual isoenzymes of two breeds and cross-
breds between the age categories. It can be seen from
this table that in more cases there were significant dif-
ferences in the activity as well as in individual LD
isoenzymes. Figs. 1, 2, and 3 show typical densitomet-
ric records of individual pig breeds in 14 to 56 days old
animals.

DISCUSSION

As there are some inter-specific differences in en-
zyme activities between the individual species, such

experience is needed to consider metabolic disorders,
enzyme inhibition by various xenobiotics, enzyme in-
duction by different agents or a malignant process
(Braun etal, 1993). Sutiakova et al. (1993) re-
corded the inter-breed differences in quantitative distri-
bution of LD isoenzymes in sheep blood plasma as
well. The studies of the above authors prompted us to
similar experimental studies in pigs. Likewise in these
studies, the differences in the activity of LD and its
isoenzymes in pig blood serum between individual
breeds within the period of observation and crossbreds
were significant. For instance, inter-breed differences
in LD activity between LW and Vietnam as well as LW
x L and Vietnam were determined in 14 days old ani-
mals. In 28 days and 56 days old pigs, significant dif-

II1. Activity of lactate dehydrogenase and its isoenzymes in breeds and crossbreds of 56 days old pigs

. Siceils Kl ot Testing the differences

Indicator LWn=52 LWxLn=26 Vietnam n = 16
X s v X s v X s v 1:2 133 2:3

TALD (ukatl')| 10.19 | 1.07 | 10.53 837 | 074 8.80 887 | 090 | 1019 | 1.82" | 1.32**|-0.50
Isoenzymes (%)
LD, 64.96 | 1.96 3.02 | 66.02 | 245 371 | 7233 | 478 6.60 [-1.06 |-7.57""|-631""
LD, 24.17 | 3.15 13.03 | 2222 | 385 | 17.32 | 17.74 | 422 | 23.77 | 195 6.43"" | 4.48™
LD, 631 | 0.79 3.16 663 | 134 | 2021 6.11 1.99 | 32.56 |-0.32 0.20 0.52
LD, 236 | 052 | 21.98 347 | 125 | 36.02 279 | L1l | 3976 |-1.11"" |-0.43 0.68"
LDs 220 | 106 | 48.18 1.66 | 0.88 | 53.01 1.13 | 053 | 46.84 | 0.54% | 1.07""| 0.53*

*P <005 *P<001

IV. Age dynamics of lactate dehydrogenase and its isoenzyme activities in blood serum of pigs of breeds and crossbreds

Total activity LD (pkat.I™!) Age of animals (days)
Breeds 1 LD (%
soenzymes LD (%) 14 days : 28 days 14 days : 56 days 28 days : 56 days
TA LD * * * x * *
LD, * x * * *
LW LD, N * ¥ * x
LD, * x N * %
LD, N * *
LD4 N * * * %
TA LD * % N pe
LD, N *x *
LWxL LD, . * i
l‘l)3 * % * ¥ N
LD4 * % * % N
LD5 N * ¥ N
TA LD * * * N
LD, N N N
Vietnam LD, - N N N
LD, * % * % N
LD, N * N
LDs * % * N

*P <005 **P<00l

ZIVOCISNA VYROBA, 42, 1997 (7): 299-302

301



+ - +

1. Densitometric samples of lactate dehy-
drogenase isoenzymes in blood serum of 14
days old piglets of breed LW

ferences in LD activity in phylogenetically related
types of LW and LW x L were found out. A similar
phenomenon was observed in the activities of indivi-
dual LD isoenzymes. Jenkins et al. (1982) determi-
ned the LD activity in blood serum of 5 weeks old pigs
to be 9-14.3 pkat.l". They observed that in 7 to
8 months old pigs the LD activity decreased. The breed
was not specified, the age, however, was considered to
be an important factor. Likewise, after studying the age
dynamics in the above-mentioned breeding animals we
can conclude that age is a limiting factor of enzyme
activity in the pig blood serum. Van den Hende
et al. (1970) determined the LD activity and LD isoen-
zyme rate in tissues, namely in heart, skeletal muscles
and liver, in different age categories. This author also
reports that age is an important physiological factor. No
studies dealing with similar analyses in pigs have been
known, that is why we compared our results with avail-
able literary data.

The knowledge obtained concerning the activity of LD
and its isoenzymes may be useful for the improvement of
general and genetic health of pigs. It can also improve the
accuracy of the physiological values observed.
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EVALUATIONS OF THE GROWTH OF HEIFERS BORN
FROM EMBRYO TRANSFER"

HODNOCENI RUSTU JALOVIC NAROZENYCH Z EMBRYOTRANSFERU

J. Zizlavsky, J. Kuéera, M. Ondrikov4, J. Gotthardova

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

ABSTRACT: In a group of 615 calves of the Czech Pied breed, of which 211 were from embryo transfer, and 59 Holstein
calves, of which 22 were from embryo transfer, we studied the progressing weight increase. In 90-day-old Czech Pied breed
the weight of ET heifers was statistically highly significantly lower (x = 102.3 kg, s; = 0.7 kg) than that of their herd mates
(x = 104.8 kg, s; = 10.6 kg). The statistical significance of this difference in live weight was still maintained at the age of
180, 270 and 360 days in favour of the herd mates. At the age of 540 days the live weight of the ET heifers (x = 398.9 kg,
sz = 5.3 kg) balanced that of their herd mates. The variability in both groups up to the age of 540 days was similar. In the
Holstein breed, no statistically significant differences in weight growth were found between the ET heifers and their herd
mates. However, the growth curves were similar to the growth curves of the Czech Pied breed. Using analysis of variance
we further studied the effect of ET and the effect of the herds on the growth of Czech Pied heifers (Harvey, 1977). The
highly significant effect of the herds over the entire period of growth was confirmed. The effect of ET on the live weight of
heifers was highly significant at the age of 90 days (1 + ;= 99.1 kg, and/or 1 + 1; = 101.4 kg) and statistically significant
at the age of 180, 270 and 360 days. In the second year of age, the differences in the estimated mean values of live weights
of ET heifers and herd mates were not significant. The effect of fathers on postnatal growth of their daughters was highly
significant both in heifers born after ET and in heifers born after insemination. The effect of the season of birth of the heifers
on growth was not univocally confirmed.

growth of heifers; embryo transfer; Czech Pied cattle; Holstein cattle

ABSTRAKT: Cilem priace bylo posoudit hmotnostni riist telat a jalovic narozenych po pfenosu ranych embryi v obdobi
odchovu a porovnat jej s hmotnostnim rustem vrstevnic telat a jalovic narozenych po inseminaci. Srovnani bylo provedeno
u potomstva ¢eského strakatého a holStynského skotu narozeného a odchovaného v sedmi chovech. Za vrstevnice byly vy-
brény jalovice narozené ve stejném obdobi, s rozmezim jednoho mésice. Soubor telat-jalovi¢ek &eského strakatého plemene
zahrnoval 615 ks, z toho 211 jalovi¢ek po ET, a soubor telat-jalovi¢ek ernostrakatého plemene 59 ks, z toho 22 po ET.
Hodnoty Zivé hmotnosti zji§téné u jalovic byly interpolovany na jednotny vék 90, 180, 270, 360, 450 a 540 dni. U jalovic
Eeského strakatého plemene byla ve véku 90 dni zaznamenéna u jalovic po ET statisticky vyznamné niZ3i hmotnost (x = 102,3 kg,
sz = 0,7 kg) ve srovnani s vrstevnicemi (x = 104,8 kg, s; = 0,6 kg). Statisticky vyznamny rozdil v Zivé hmotnosti byl
zachovin jeSté ve véku 180, 270 a 360 dni ve prospéch vrstevnic. Ve véku 540 dni jiZ jalovice po ET se svoji Zivou hmotnosti
(x = 398,9 kg, s; = +5,3 kg) vrstevnicim vyrovnaly. Variabilita v obou souborech do véku 540 dni byla podobna. U jalovic
hol$tynského plemene nebyly zaznamenany statisticky vyznamné rozdily v hmotnostnim ristu mezi jalovicemi po ET a vrs-
tevnicemi. Pribé&h ristovych kfivek byl viak obdobny jako u &eského strakatého plemene. Ziskané vysledky o hmotnostnim
ristu jalovic narozenych po ET u &eského strakatého plemene jsme dile posoudili na zdkladé odhadu stfednich hodnot
ziskanych analyzou variance podle Harveye (1977). Byl prokazan vysoce prikazny vliv chovii na rist jalovic u viech
vékovych kategorii. Vliv ET na Zivou hmotnost jalovic byl vysoce prikazny ve véku 90 dni (u + ; = 99,1 kg, resp.
L+ = 101,4 kg) a prikazny ve vE€ku 180, 270 a 360 dni. Ve druhém roce véku jiZ nebyly v odhadnutych stfednich
hodnotach Zivych hmotnosti mezi jalovicemi z ET a vrstevnicemi priikazné rozdily. Byl potvrzen vysoce prukazny vliv otce
na postnatdlni rist jeho dcer, a to jak u jalovic narozenych po ET, tak i u jalovic po inseminaci. Vliv ro¢ni doby narozeni
jalovic na rist nebyl jednoznacné potvrzen.

rust jalovic; embryotransfer; Cesky strakaty skot; holtynsky skot

* The study was supported by the Grant Agency of the Czech Republic (Project No. 507/94/0343).

ZIVOCISNA VYROBA, 42, 1997 (7): 303-309 303



INTRODUCTION

The transfer of early embryos enables to extend re-
production of animals of high breeding value. It is used
particularly for the production of future sires having
qualities to improve the genetic progress in cattle herds.

Well-aimed intensive production of heifers from se-
lected parents will also allow the formation of families
for first-class improvement of the female population.

However, one of the preconditions of a first-class
female population in the herd is the corresponding rear-
ing of heifers based on the required weight increase.

Animal growth is an integral part of ontogenesis and
is the resultant of interactions between the animal or-
gans and functional systems (Siler et al., 1980). Ac-
cording to MikS§ik (1983), growth is a trait that is
polygenic in its character, to which genetic and non-ge-
netic factors contribute.

The majority of authors involved in comparisons of
the growth of heifers, and/or bull calves, born after
insemination and after transfer of early embryos, usu-
ally came to the conclusion that the weight increase in
both groups was virtually the same (King et al.,
1985; Svécik et al., 1990; Mik§ik et al., 1991;
Strnadel, 1991; Frelich et al., 1992). In some
cases Mik3ik etal, 1991; Frelich etal., 1992) the
receptors of heifers were found to influence the lower
weight of calves at birth, and this was also found in
other lower weight categories of calves; however, sub-
sequent growth was compensated in the higher weight
categories.

MATERIAL AND METHODS

The aim of the present study was to evaluate the
weight increase of calves and heifers, born after transfer
of early embryos, in the period of rearing and to com-
pare it with the growth increase of calves and heifers
born after artificial insemination. The comparisons were
to tell us whether the biological value of the female
progeny born after embryo transfer was tantamount.

Comparisons were carried out in the progenies of
Czech Pied and Holstein cattle born and reared in seven
herds.

Female calves, and subsequently heifers, born after
embryo transfer were compared with their herd mates
born after insemination. Female calves-heifers born at
the same time, within the range of one month, were
taken as herd mates. The influence of the fathers was
eliminated due to their high number. Rearing was car-
ried out under the same feeding and other technologies
of rearing with 5 herds of Czech Pied and 2 herds of
Black Pied cattle. The values of live weight of the
heifers were interpolated to the ages of 90, 180, 270,
360, 450, and 540 days. The resulting weights were
compared with growth standards of both breeds.

The average daily weight increases during rearing
were also evaluated.

Differences between the groups were verified using
analysis of variance, the statistical significance being
P < 0.05 (*) and P < 0.01 (**). Effects influencing the
growth increase were estimated using the statistical
programme LSMS 76 according to Harvey (1977)
applying the following model equation:

Vig=R+si+ 1+ ey

where: yjix - studied indicator

1 — general mean
s; = herd
t;, -ET

e]iik - random effects
Separate evaluations were carried out in the group
of ET heifers and in the other group of heifers after
insemination on the effect of the father and the effect
of the season of birth on postnatal growth increase. The
statistical programme LSMS 76 according to Harvey
(1977) was used.

RESULTS AND DISCUSSION

Tab. I shows the weight increase of heifers of the
Czech Pied breed born after ET and is compared with the
growth of heifers — herd mates born after insemination. It
is evident from the table that at the age of 90 days the
weight of heifers born after ET was x = 102.3 kg,
sz =0.7 kg, which was 2.5 kg less than in their herd
mates. This difference is highly significant. Up to the age

I. Weight of growth of heifers of the Czech Pied breed born after embryo transfer and compared with heifers born after artificial insemination

Age in Group of heifers after A.L Group of heifers after ET Pty
days n X 55 s v n x. 5= s v S s
X X
90 404 104.8 0.6 12.1 11.5 211 102.3 0.7 10.3 10.0 ke
180 403 173.8 1.2 23.1 13.3 211 169.6 1.4 20.4 12.0 =
270 375 241.8 1.6 30.9 12.8 191 235.9 2.1 28.6 12.1 b
360 353 306.7 1.8 34.1 11.1 177 300.1 26 343 11.4 g
450 328 368.8 22 39.1 10.6 162 363.2 3.0 37.8 10.4
540 115 399.0 4.2 45.4 11.4 60 398.9 5.3 41.4 10.4

‘P<0.05 " P<00l
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of 360 days the heifers from ET showed a significantly
lower live weight than their herd mates. At 360 days of
age, the weight of heifers born after ET was x = 300.1 kg
(53 = £2.6 kg) and of heifers after insemination it was
x=306.7 kg (sz = 1.8 kg). In the following period the
average values of live weight were not statistically sig-
nificant. The variability in both herds up to the age of
540 days was similar.

Fig. 1 also shows the weight increase of both
groups, at the same time comparing it with the standard
value for the Czech Pied cattle. At the age of 180 days,
the values were slightly below standard for both groups
of heifers, but in the following period they exceeded
this standard value or were the same.

450

weight in kg

growth stages (MikS§ik, 1984). The insignificant dif-
ferences between the live weight of ET heifers and their
herd mates at an older age (above 450 days) are in
accordance with the results of King etal. (1985) and
Frelich et al. (1992). The same results in the male
progeny were recorded, for instance, by Frelich
et al. (1988) and Mik¥ik etal. (1991).

The graph in Fig. 2 shows the average daily gains
of both groups in the individual periods. After 360 days
of age the average daily gains of the ET heifers were
higher than that of their herd mates.

The weight increase of Holstein heifers was eva-
luated in the same way (Tab. II). At the age of 90 days,
the weight of ET female calves and their herd mates

1. Weight of growth of Czech Pied heifers born after
embryo transfer and compared with heifers born after
artificial insemination

90 180 270 360 450 540
age in days

Frelich etal. (1992) also found that the live weight
of female calves after ET was lower than that of their
herd mates, but only at the age of 91 days. From the
age of 182 days the ET heifers had higher live weight;
in some stages of development it was even statistically
significantly higher. However, when evaluating the
growth curves we must not forget the genetic correla-
tions that exist between live weights in the individual

ZIVOCISNA VYROBA, 42, 1997 (7): 303-309

was x = 88.1 kg, s; = +4.8 kg, and x = 89.7 kg,
sz = *3.5 kg, respectively. Due to a smaller number of
female calves and higher variability of both groups, the
differences in average values were insignificant. How-
ever, Fig. 3 shows that the growth curves were the same
as those of the Czech Pied breed. Up to the age of
360 days, the live weight of the herd mates, compared
with ET heifers, was higher. Then the growth of the ET
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2. Daily weight gains of Czech Pied heifers born after
embryo transfer and compared with heifers born after
artificial insemination_

20 180 270 360 450 540
age in days

II. Weight of growth of heifers of the Holstein breed born after embryo transfer and compared with heifers born after artificial insemination

Age in Group of heifers after A.L Group of heifers after ET Significance
days n x S5 s v n x S5 5 v
90 37 89.7 35 215 24.0 22 88.1 48 223 253
180 29 164.2 59 320 19.5 16 158.5 8.6 345 21.8
270 27 229.8 83 43.1 18.8 15 2273 11.2 432 19.0
360 27 2945 113 58.6 19.9 15 293.1 15.0 58.2 19.9
450 15 364.0 12.8 49.7 13.7 8 373.8 11.2 31.8 8.5
540 13 409.2 115 41.5 10.1 7 420.0 9.3 245 5.8

heifers was faster and their live weight was higher than
in their herd mates. Also, when evaluating growth in
relation to the standard value of the Black Pied breed
in the Czech Republic at the age of 180 days, both
groups were below this standard value and they did not
exceed this standard until after 360 days of age.
Further evaluations of results of the weight increase
of Czech Pied heifers born after embryo transfer were
based on estimations of mean values obtained by analy-
sis of variance according to Harvey (1977). Tab. III
gives the estimations of the mean values of live weight
with regard to the effect of the herd and effect of em-
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bryo transfer. The growth of heifers was investigated
in five herds and this effect was found to be statistically
highly significant in all the age categories of heifers.
The effect of ET on the live weight was highly signifi-
cant in 90-day-old heifers (u + 5= 99.1 kg, and/or
K+ = 101.4 kg), and statistically significant at the
age of 180 days, 270 days and 360 days. In the second
year of age heifers the differences in the estimated
mean values of live weight between the ET heifers and
herd mates were not significant.

Tab. IV shows the estimated mean values of average
daily gains in the same group of Czech Pied heifers. It
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3. Weight of growth of Holstein heifers born after embryo
. transfer and compared with heifers born after artificial
& insemination

weight in kg

85 i —+—
270
age in days

450

360

II1. Estimate of mean values of weight growth of heifers in kg with regard to the effect of ET and of the breeds (Harvey, 1977)

Effect of ET Effect of breeds Entire group

Age Number ET herd mates

in days of cases T S.E. P+ SE. significance |  significance a3 —
kg kg kg kg kg kg

90 615 99.10 0.90 101.40 0.78 0.01" 0.00° 100.20 0.71
180 614 162.90 1.67 166.80 1.46 0.02" 0.00" 164.90 1.32
270 566 226.90 2.27 232.40 1.96 0.02" 0.00" 229.60 1.79
360 530 290.50 2.51 296.30 2.15 0.02° 0.00" 293.40 1.95
450 490 350.70 2.96 355.20 2.51 0.13 0.00" 352.90 231
540 175 399.40 5.60 397.80 4.64 0.79 0.00* 398.60 4.12

'P<005 " P<00I

was confirmed again that the effect of the herds on the
growth intensity of heifers below the age of 540 days
was statistically highly significant. With increasing
age, the estimated mean values of average daily gains
decreased in the entire group from 725 g at the age of
days to 625 g at the age of 451-540 days. The effect
of ET on the estimated mean values of average daily
gains was highly significant at ages below 90 days, and
not statistically significant until the age of 451—
540 days. Therefore, the lower live weight of ET heif-

ZIVOCISNA VYROBA, 42, 1997 (7): 303-309

ers at 90 days of age was not affected only by the lower
live weight of the newborn calves but also by the lower
intensity of growth at this age.

In previous studies on the growth of heifers of the
Czech Pied cattle (e.g. Mik$ik, 1983; Frelich
et al. 1992), it was proved that parents affect the weight
increase of the progeny. When studying the growth of
ET heifers it would also be appropriate to study the
prenatal growth of these heifers and the effect of the
mother, i.e. the effect of the receptor, on the growth of
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IV. Estimate of mean values of average daily weight gains of heifers in g with regard to the effect of ET and of the breeds (Harvey,

1977)
Effect of ET Effect of breeds Entire group
Age Number ET herd mates
indays | of cases B+ S.E. n+y S.E. significance |  significance B e
g g g g g g
To 90 615 712 10 737 9 0,01 0,00" 725 8
91-180 614 710 10 727 8 0,07 0,00"" 719 8
181-270 566 714 10 732 8 0,07 0,00** 723 8
271-360 530 714 12 724 11 0,45 0,00** 719 10
361-450 490 693 14 670 12 0,10 0,00** 682 11
451-540 175 657 25 593 21 0,02° 0,00*" 625 18

*P<00s5 " P<0.01

female calves up to the age of one year. Heifers born
after embryo transfer are virtually all from primiparous
cows which usually bear calves of lower live weights,
balancing their weight with increasing age. This fact is
in accordance with Frelich et al. (1992). It is also
evident from the present study that in the second year
of age the weight increase of ET heifers becomes bal-
anced with the growth of heifers from artificial insemi-
nation.

The Holstein heifers were evaluated using the same
methods (Tab. V). Here, too, the weight of heifers after
ET was lower up to the age of 360 days (1 + 4=2933 kg
and 294.7 kg, respectively). In the following stage the

live weight of heifers from ET was higher than that of
their herd mates. Due to the lower number of animals
in the group and high variability of values within the
herd, the differences between the groups were not sta-
tistically significant. For the same reason, the effect of
the herd was not confirmed either.

The effect of the father and the effect of the season
of birth on postnatal growth increase were evaluated in
a selected group of heifers after ET and a separate se-
lected group of heifers after insemination.

Tab. VI gives the significance of the effect of the
father in the group of heifers after ET. We can see that
the effect of the father on the growth of heifers was

V. Estimate of mean values of average daily weight increase of Holstein heifers in kg with regard to the effect of ET and of the herd

Effect of ET Effect of breeds Entire group

Age Number ET herd mates

in days of cases p+ SE. pg SE. significance significance K e
kg kg kg kg kg kg

90 59 94,7 5,75 95,6 4,70 - - 95,2 4,39
180 45 159,5 11,30 165,0 9,28 - - 162,3 8,94
270 42 227,5 15,07 230,0 12,29 - - 228,7 11,80
360 42 2933 20,42 294,7 16,65 - - 293,9 15,99
450 23 367,6 19,15 358,0 15,56 - - 362,8 14,36
540 20 420,0 13,87 409,2 10,18 - - 414,6 8,60

VI. Effect of father and season of birth on growth of heifers from ET

. Whole group Significance
n p (kg) S.E. (kg) effect of father effect of season of birth
90 233 100,9 1,13 0,000 0,017
180 227 168,2 2,1 0,000"" 0,025
270 206 234,1 2,66 0,000"" 0,001
360 192 300,1 3,38 0,000 0,006™"
450 170 363,6 4,08 0,002"" 0,100
540 67 399,4 6,26 0,001 0,806

*P<005 " P<001
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VII. Effect of father and season of birth on growth of heifers from insemination

A Whole group Significance
n n (kg) S.E. (kg) effect of father effect of season of birth
90 402 99,6 0,95 0,000 0,621
180 402 165,1 1,74 0,000"" 0,433
270 402 230,6 2,24 0,000"" 0,126
360 380 293.,6 2,49 0,000 0,022°
450 343 350,5 2,90 0,000** 0,487
540 128 391,4 4,48 0,001** 0,125

*P<0.05 " P<00l

highly significant up to the age of 540 days. This
highly significant effect was also confirmed in the
group of heifers after insemination (Tab. VII). The ef-
fect of the season of birth was not statistically signifi-
cant in any of the age categories.

The results of the effect of the father on the weight
increase of daughters are in accordance with data pub-
lished by Kral et al. (1980) and Mik§ik (1983).

REFERENCES

FRELICH, J. et al.: Rustové vlastnosti potomstva z pfenosu
ranych embryi skotu. In: Sbor. CSVTS, VSZ C. Budgjovice,
1988: 61-66.

FRELICH, J. - VORISKOVA, J. - MARSALEK, M. -
KRAL, M. - VITEK, V.: Hmotnostni rist jalovic narozenych
z pfenosu ranych embryi. Zivo&. Vyr., 37, 1992: 491-497.
HARVEY, V. R.: User’s guide for LSMSL 76. Mixed model
least-squares and maximum likelihood computer program.
Ohio State Univ. Columbus 1977.

KING, K. K. - SEIDEL, G. E. - ELSDEN, R. P.: Bovine
embryo transfer pregnancies. 2. Lengths of gestation. Anim.
Sci., 61, 1985: 758-762.

KRAL, M. - KONICEK, R. - FRELICH, J.: Vysledky od-
chovu jalovic rizného genotypu ve velkokapacitnim provozu
v podhorské oblasti. Na§ Chov (Praha), 1980 (6): 222-223.
MIKSIK, J.: Kontrola ristu jalovic. N4¥ Chov (Praha), 1983
(4): 142-144.

MIKSIK, J.: Odhad genetickych parametrii ukazateli ristu
jalovic. Zivo&. Vyr., 29, 1984: 867-872.

MIKSIK, J. - ZIZLAVSKY, J. - HREBEN, F. — VETYSKA,
J.: Ristové schopnosti by¢kl z ET v centrdlnich odchovnéch.
In: Sbor. XV. genetické dny, CSVTS, Ceské Budgjovice,
1991. 98 p.

STRNADEL, Z.: Vyhodnoceni hmotnostniho riistu by¢ki na-
rozenych po embryotransferu. Zivo&. Vyr., 36, 1991: 745-753.
SVECIK, J. - SCERBAK, L. - JEREMENKOVA, V.: Efek-
tivnost poludenia transplantatov. Molo&. mjas. Skotov., 1990
(5): 33-34.

SILER, R. - KNIZE, B. - KNIZETOVA, H.: Riist a produk-
ce masa u hospodafskych zvitat. Praha, 1980. 280 p.

CSN 46 6105. Chovné cile a standardy uzndvanych plemen
skotu.

Received for publication on January 14, 1997

Contact Address:

Prof. Ing. Jifi ZiZlavsky, DrSc., Mendelova zem&délska a lesnicka univerzita, Ustav chovu hospodafskych zvifat, Zemé-
delska 1, 613 00 Brno, Ceska republika, tel.: 05/45 13 11 11, fax: 05/45 21 20 44, e-mail: kucera@pok0.vszbr.cz

ZIVOCISNA VYROBA, 42, 1997 (7): 303-309

309


mailto:kucera@pok0.vszbr.cz

Nejcerstvéjsi informace o ¢asopiseckych élancich
poskytuje automatizovany systém

Current Contents

na disketach

Ustiedni zemédélskd a lesnickd knihovna odebird asopis ,Current Contents“ fadu
»Agriculture, Biology and Environmental Sciences” a rfadu ,Life Sciences” na disketdch.
Rada ,Agriculture, Biology and Environmental Sciences* je od roku 1994 k dispozici i s abstrakty.
Obé tyto rady vychdzeji 52krédt roéné a zahrnuji vSechny vyznamné €asopisy a pokrac¢ovaci
sborniky z uvedenych obord.
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&isla Current Contents, ale po presném nadefinovani sledovaného profilu je mozné adresné
vyhleddvat informace, tisknout je nebo kopirovat na disketu s moznosti dal§tho zpracovani
na vlastnim poéitadi. Systém umozriuje i tisk Zddanek o separdt apod. Kumulované vyhleda-
vani v Sesti islech Current Contents najednou velice urychluje reserSni préci.

Pfistup k informacim Current Contents je umoznén dvojim zplisobem:

1) Zakazkovy pfistup — po vyplnéni pfisludného zakazkového listu (objednavky) je vhodny
pfedev&im pro mimoprazské zajemce.
Finanéni podminky: — pouziti PC — 15 K¢ za kazdou zapocatou pulhodinu
— odborna obsluha — 10 K& za 10 minut prace
— vytisténi reSerSe — 1 K& za 1 stranu A4
— Zadanky o separat — 1 K& za 1 kus
— postovné + reZijni poplatek 15 %

2) ,.Self-service“ — samoobsluzna prace na osobnim poéitadi v UZLK.
Finanéni podminky jsou obdobné. Vzhledem k tomu, Ze si uzZivatel zpracovava resersi
sam, je to maximalné usporné. (Do kalkulace cen nezapocitavdme cenu programu a da-
tabaze Current Contents.)

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

Ustredni zemédélska a lesnicka knihovna

Dr. Bartosova

Slezska 7

120 56 Praha 2

Tel.: 02/24 25 79 39, |. 520, fax: 02/24 25 39 38

sluzby. V pripadé ,self-servisu“ je vhodné se predem telefonicky objednat. V pripadé zdjmu
je mo2né si objednat i prib&Zné sledovani profilu (cena se podle sloZitosti zaddni pohybuje
Gtvrtletné kolem 100 az 150 Kg).




LAPAROSKOPICKY PRENOS CERSTVYCH EMBRYI
PRASAT"

LAPAROSCOPIC TRANSFER OF FRESH PORCINE EMBRYOS

J. Riha', L. Cunat’, J. Cefovsky’, J. Vejnar?, F. Horky”
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? National Breeding Enterprise Praha, Brno workplace, Czech Republic

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

T Training Farm of the Secondary Agricultural School, Doudleby nad Orlici, Czech
Republic

ABSTRACT: Embryo transfer is a commonly used biotechnological method of reproduction and improvement in the cattle,
sheep and goat sector. On the contrary, development of this method in the pig sector has its own specificities and constraints
consisting in specific and biological differences. The objective of this study is to evaluate how laparoscopic transfer of porcine
embryos to synchronized recipients was successful. Laparoscopic transfer of fresh porcine embryos was executed in three
groups. Nulliparous gilts of the Czech Expressly Meat breed at the age of 7 to 10 months and weight of 100 to 140 kg were
used as recipients. Sows-donors of the Large White (LW) breed at the age of 1 to 4 years were applied the identically different
dose of PMSG (1st group 1,500 i.u., 2nd group 2,000 i.u., 3rd group 2,500 i.u. PMSG). Laparotomy was used for embryo
recovery, in the dorsal position in linea alba after general sedation and anesthesia (Hypnodil — Janssen Pharmaceutica
Belgium, Stresnil — Janssen Pharmaceutica Belgium, Procain — Lé¢iva Praha, Narkamon — Lé¢iva Praha, dosed according to
the pharmacopoeia and corresponding sow live weight), following 24-hour fasting in the conditions of practical operations.
The recipients were administered Regumate, Hoechst (5 ml of the preparation once a day), application of PMSG (Bioveta,
Ivanovice na Hané; 750 i.u.) and HCG (Lé&iva Praha; 500 i.u.) followed in about 24 hours later, i.e. ET was asynchronous
(the recipients were about 24 hours younger in the sexual cycle — 5-day embryos and 4th day of the cycle in the recipients
— 1st group). The recipients were synchronized by Regumate administration for a fortnight. Further treatment involved
application of 750 i.u. PMSG (Serum Gonadotropin, Bioveta) following the last dose of Regumate in 36 hours, of 500 i.u.
HCG (Praedyn, Lé¢iva) in another 48 hours, and signs of heat (standing reflex) were checked in 24 hours — 2nd and 3rd
group. ET was also asynchronous, but it took place one day earlier, i.e. 4-day embryos and 3rd day of the cycle in the
recipients. On average 15.5 embryos in the stage of morula to early blastocyst were transferred laparoscopically by three or
four punctures to recipients of the Ist group; two out of four recipients conceived which delivered 14 piglets out of the total
of 62 transferred embryos (22.6%): among them 13 piglets were live, 12 piglets were weaned (9, 4; 9, 3 for the separate
sows). A total of 141 embryos in the stage of 8 to 16 cells (x = 12.9) were transferred laparoscopically by three of four
punctures (optical instruments, one or two pairs of atraumatic forceps, transfer venae catheter — endoscope Wolf, Germany)
to eleven recipients of the 2nd group after the same treatment as in recipients of the Ist group, but one day earlier in the
sexual cycle. Two recipients conceived, but they died during their pregnancy (one of them was dissected in 30 days after ET,
having 6 fetuses out of 14 transferred embryos — Tab. I), P > 0.05. Transferable embryos were transferred in the stage of
8 to 16 blastomeres to 10 recipients in the 3rd group, one of them conceived (10%) and delivered 7 piglets that were weaned,
which corresponds to 54.69% (7/12.8) as the average number of transferred embryos per recipient and to 6.09% as the total
number of transferable embryos (7/115) in the 3rd group. Returns of those recipients that did not conceive indicate the high
level of embryonic mortality after ET. The results obtained are more or less informative due to the extent of experiments.

pig; sow; embryo transfer; embryo; conception; donors; recipients

ABSTRAKT: Ve tiech skupinich byl proveden laparoskopicky pfenos Cerstvych embryi prasat. Jako pfijemkyn& byly pouZity
nulliparni prasni¢ky plemene ¢eské vyrazné masné ve véku 7 aZ 10 mésici a hmotnosti 100 aZ 140 kg. Darkyné&-prasnice ve
véku | aZ 4 roky plemene bilé uSlechtilé (LW) byly oSetfeny rozdilnou davkou PMSG (1. skupina 1 500 m.j., 2. skupina

2 000 m.j., 3. skupina 2 500 m.j. PMSG). Odbér embryi byl proveden laparotomicky ve hibetni poloze v linea alba po celkové
sedaci a znecitlivéni a po 24hodinové hladovce v podminkach praktickych chovi. Pfijemkynim byl zkrmovén Regumate,

*  Vyzkum byl finanéné podporovin MZeCR, &. projektu NAZV 3111,
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oSetfeni PMSG a HCG bylo provedeno o 24 hodin pozdéji, tzn. Ze ET byl asynchronni (o cca 24 hodin byly piijemkyné
v pohlavnim cyklu mlad§i — Sdenni embrya a 4. den pohlavniho cyklu u pfijemkyil — 1. skupina). Pfijemkyn& byly synchro-
nizovény 14 dni zkrmovanim preparatu Regumate. Dal3i o3etfeni zahrnovalo aplikaci 750 m.j. PMSG za 36 hodin po posledni
dévce preparitu Regumate, za dalSich 48 hodin 500 m.j. HCG a za 24 hodin byly kontrolovany pfiznaky fije (reflex nehyb-
nosti) — 2. a 3. skupina. Pfenos byl rovné€Z asynchronni, ale byl proveden o jeden den dfive, tj. 4denni embrya a 3. den cyklu
u piijemkyii. Pfijemkynim 1. skupiny bylo pfeneseno laparoskopicky tfemi, popf. &tyfmi vpichy asi 20 cm od uterotub4rniho
spoje primérné 15,5 embryi ve stadiu moruly a ¢asné blastocysty a ze &tyf piijemkyii zabfezly dvé, u kterych se z celkem
62 pienesenych embryi narodilo 14 selat (22,6 %), z nich bylo 13 Zivych a 12 odstavenych (u jednotlivych prasnic 9, 4; 9, 3).
Jedenicti pfijemkynim 2. skupiny po stejném oSetfeni jako u pfijemkyii 1. skupiny, ale o jeden den v pohlavnim cyklu dfive,
bylo pteneseno laparoskopicky tfemi, popf. &tyfmi vpichy celkem 141 embryi ve stadiu 8 aZ 16 blastomer (x = 12,9). Zabfezly
dvé prijemkyné, které v prub&hu bfezosti uhynuly (z nich jedna byla 30 dni po ET pitvana — méla 6 plodi ze 14 pfenesenych
embryi). Ve 3. skupiné byla pfenesena vhodna embrya 10 recipientkam, zabtezla jedna (10 %), od které se narodilo a odsta-
veno bylo 7 selat, coZ ¢ini na primérny pocet pfenesenych embryi na pfijemkyni 54,69 % (7/12,8) a na celkovy pocet
ziskanych pfenosuschopnych embryi (7/115) ve 3. skupiné 6,09 %. Z navratu nezabfezlych pfijemkyi je zfejma znacna uroven
embryondlni mortality po provedeném pienosu. Ziskané vysledky jsou vzhledem k rozsahu experimenti viceméné informa-

tivni.

prase; prasnice; pfenos embryi; embryo; zabfezdvani; darkyné; piijemkyné

UvoD

Pienos embryi je béZné pouZivanou biotechnologii
reprodukce a Slechténi v chovu skotu, ovci a koz. Na-
proti tomu rozvoj této metody v chovu prasat ma sva
specifika a omezeni spocivajici v druhovych a biolo-
gickych odlisnostech.

Cilem této price je zhodnoceni tsp&$nosti laparosko-

pického pienosu embryi prasat synchronizovanym
piijemkynim.
O stimulaci darkyii a ovlivnéni prub&hu pohlavnich
funkci déarkyfi a pijemkyii pojednava price autor Ri-
ha etal. (1997), ktera hodnoti vliv davky PMSG u dar-
kyii na zisk a kvalitu embryi.

Postmortalni odbér embryi prasat pro experimental-'

ni Gcely je nejCastéjsi; v metodach ET u prasat se nej-
Castéji uplatiiuje chirurgickd cesta (Niemann, 1995;
Oberfranc etal,, 1992; Oberfranc, 1994 a dalsi).

Technika chirurgického odbéru je vSak provozné na-
roéna. U darkyi je tfeba navodit dostatetnou sedaci
a znecitlivéni, zvife umistit ve hibetni poloze a provést
v dostatecné hygienickych podminkach chirurgicky od-
bér embryi, jak souhrnné popisuji Oberfranc
(1994), Wallenhorst, Holtz (1995) a dalii. Jiné
zpusoby nejsou v podstaté popsiany. RovnéZ pfenos je
nejcastéji provadén chirurgickou, laparotomickou ces-
tou, popt. méné invazni laparoskopickou metodou, kte-
rou souhrnné popisuje Oberfranc (1994), zatimco
Wallenhorst a Holtz (1995) pouZivali trans-
cervikdlni postup pfenosu embryi.

MATERIAL A METODY
ODBER A PRENOS CERSTVYCH EMBRYI
Odbér a prenos embryi byl uskutedn&n na zvifatech

rozdélenych do tii skupin, které se liSily dnem pohlav-
niho cyklu odbéru a pfenosu embryi a divkovéanim pre-
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paratd u darkyii. Jako darkyné byly pouZity prasnice
plemene bilé uslechtilé (LW) ve v€ku jednoho aZ Ctyf
let, jako prijemkyné nulliparni prasnicky syntetické po-
pulace plemene &eské vyrazné masné (CVM) ve véku
7 az 10 mésict a hmotnosti 100 aZ 140 kg.

1. skupina

U prvni skupiny (n = 4) byl darkynim pro harmoni-
zaci a synchronizaci pohlavniho cyklu zkrmovan Regu-
mate, Hoechst (5 ml preparitu denné) po dobu 18 dni,
nasledujici den po skonéeni jeho zkrmovéni bylo apli-
kovéano 1 500 m.j. PMSG (Sérovy gonadotropin, Bio-
veta, Ivanovice na Hané) a za dalSich 72 hodin 500 m.j.
HCG (Praedyn, LéCiva, Praha). V nasledujicich dvou
dnech byly provedeny dvé aZ Ctyfi inseminace (prvni
24 hodin po HCG a potom po 12 hodinédch do skonceni
pfiznaku fije — reflexu nehybnosti) cerstvym semenem.

Pfijemkynim byl zkrmovdn Regumate, Hoechst
(5 ml preparéitu jednou denné) rovnéz 18 dni, oSetieni
750 m.j. PMSG (Bioveta, Ivanovice na Hané) za 36 ho-
din po posledni divce a 500 m.j. HCG (Léciva, Praha)
za dalSich 48 hodin bylo provedeno o 24 hodin pozdéji,
tzn. Ze ET byl asynchronni (o cca 24 hodin byly pfi-
jemkyné v pohlavnim cyklu mlad$i — 5denni embrya
a 4. den cyklu pfijemkyii).

Pokud jde o odbér embryi, uvaZovali jsme o lapa-
roskopickém zpisobu. Po prvnich zku$enostech jsme
vSak po sedaci a znecitlivéni darkyn (Hypnodil — Jan-
ssen Pharmaceutica Belgie, Stresnil — Janssen Pharma-
ceutica Belgie, Procain — Léciva Praha, Narkamon —
Léciva Praha v davkach podle 1ékopisu odpovidajicich
hmotnosti prasnic) pfistoupili k jedinému moZnému
zpusobu odbéru, a to chirurgickému — laparotomické-
mu v linea alba po 24hodinové hladovce. Odbér em-
bryi jsme provedli 5. den po 1. inseminaci (recipientky
4. den cyklu) u darkyi uloZenych ve hibetni poloze
v provoznich podminkéch praktického chovu. Apikélni
¢asti déloznich rohi v délce asi 40 cm byly proplach-
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nuty descendentné 20 aZ 40 ml doplnéného Krebs-Rin-
ger fosfatu. Embrya ve stadiu moruly aZ ¢asné blasto-
cysty byla izolovéana pod stereomikroskopem a po cca
30minutové kultivaci pfi 25 °C v KRF s 20 % FCS
byla piendsena vhodnym piijemkynim.

2. skupina

Ve druhé skupiné (n = 10) byl Regumate podavan
darkynim 17 dni, za 24 hodin po posledni ddvce byl
aplikovan PMSG v davce 2 000 m.j. (Sérovy gonadot-
ropin, Bioveta, Ivanovice na Hané) a za dalSich 72 ho-
din 500 m.j. HCG (Praedyn, LéCiva, Praha). Insemina-
ce byla provedena poprvé za cca 24 hodin a déle dva-
az Ctyfikrat (do skonceni reflexu nehybnosti po 12 hodi-
nach). Odbér embryi byl proveden chirurgicky, a to 4. den
po 1. inseminaci po sedaci a znecitlivéni ve hibetni po-
loze; stejné jako v predchozi skupiné.

Pfijemkyné byly synchronizovany 14 dni zkrmovéanim
Regumate. DalSi oSetfeni zahrnovalo aplikaci 750 m.j.
PMSG (Sérovy gonadotropin, Bioveta) za 36 hodin po
posledni divce preparitu Regumate a za dal$ich 48 ho-
din 500 m.j. HCG (Praedyn, LéCiva). Za 24 hodin byly
kontrolovény pfiznaky fije (reflex nehybnosti) — termi-
ny ofetfeni byly stejné jako v 1. skupiné. RovnéZ v této
skupiné byl asynchronni pfenos embryi ve stadiu 8 aZ
16 blastomer (4denni darkyné a 3. den cyklu pfijem-
kyi), avSak provedeny o jeden den drive. Stejné byl
proveden i prenos ve 3. skupiné.

U pfijemkyii 1. a 2. skupiny bylo pfesné sledovano
prebihani po provedeném pienosu.

3. skupina

Zvitata 3. skupiny byla oSetfena stejné jako zvirata
2. skupiny s tim rozdilem, Ze divka PMSG u darkyn
¢inila 2 500 m.j.

I. Pfenos cerstvych embryi — Transfer of fresh embryos

Vsechny pouZité piijemkyné vykazaly pfi kontrolo-
vané fiji reflex nehybnosti a embrya byla pfenaSena
venae katetrem laparoskopicky asi 20 cm od uteratu-
barniho spoje.

VYSLEDKY A DISKUSE

Prijemkynim 1. skupiny bylo pfeneseno laparosko-
picky tfemi, popf. ¢tyfmi vpichy (optika, jedny aZ dvo-
je atraumatické kle$té, pfenosovy venae katetr, endo-
skop Wolf) primérné 15,5 embryi ve stadiu moruly aZ
Casné blastocysty a ze Ctyf piijemkyii zabiezly dvé, u kte-
rych se z celkem 62 prenesenych embryi narodilo 14
selat (22,6 %), z toho bylo 13 Zivych a nasledné 12
odstavenych (u jednotlivych prasnic 9, 4; 9, 3). Jede-
nécti pfijemkynim 2. skupiny, po stejném oSetieni jako
u pfijemkyn 1. skupiny, ale o jeden den v pohlavnim
cyklu dfive, bylo pfeneseno laparoskopicky tfemi, po-
pr. étyimi vpichy (optika, jedny, popf. dvoje atrauma-
tické klesté, prenosovy venae katetr, endoskop Wolf)
celkem 141 embryi ve stadiu 8 aZ 16 bun&k (x = 12,9).
Zabrtezly dvé pfijemkyné, které v prubéhu biezosti
uhynuly (z nich jedna 30 dni po ET byla pitvana a méla
6 plodi ze 14 pienesenych embryi). Pfehled dosaZe-
nych vysledku je uveden v tab. 1.

Z vysledku je zfejma vétsi aspéSnost prenosu u 1. sku-
piny, aviak vzhledem k poctu piipadi jsou poéty zvifat
nizké a rozdily neprukazné. V pokusu byl z technické-
ho hlediska ovéfen a zvladnut laparoskopicky pienos
embryi. Ani v literatufe nejsou popsany o mnoho lepsi
vysledky dsp&Snosti prenosu. Jak uviadi Oberfranc
(1994) ve své souhrnné praci, ispéSnost pfenosu v je-
jich podminkéach ¢&inila 3,72 % narozenych selat z pie-
nesenych embryi po mikromanipulaci pfi tvorbé trans-
gennich selat. Pon€kud lepsi vysledky uvadéji podle
mista pienosu Wallenhorst a Holtz (1995),

Ukazatel' Skt
1 2
Den cyklu? - dérkyn&® 5. 4, 4
- pfijemkyng&* 4. 3 3
Poget zvifat — prijemkyi’ 4 11 10
Zabfezl4 zvifata® n 2 2 1
% 50,0 18,2 10,0
Pram&my podet pfenesenych embryi’ X 15,5 12,9 12,8
Poget selat® — narozenych? 14 oY 7
— narozenych Zivé'? 13 0 7
- odstavenych!! 12 0 7
Podil narozenych selat z prenesenych embryi'2 % 22,6 55

P > 0,05

%) Uhyn recipientek, z toho jedna 30 dni po ET (mrtvice), méla 6 plodii — Recipient mortality, one of them 30 days after ET (heart attack)

having 6 fetuses

!characteristic, 2day of the cycle, 3donors, 4mci?ients. Snumber of animals - recipients, 6pregnam SOWS, 7zxv«:mge number of transferred
embryos, #umber of piglets, “born, “liveborn, ''weaned, 12percem.'xge of born piglets in transferred embryos, l:’group
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ktefi provadéli transcervikalni pfenos 18 embryi na pfi-
jemkyni do dé&lozniho rohu, kaudalni $picky rohu a dé-
loZniho téla a dosahli zabfezavani pfijemkyin 85 %, 83 %
a 12 %. Prezivani embryi 30. den po fiji €inilo pfi po-
raZce pfijemkyfi 42 %, 29 % a 30 %. Je viak tieba po-
znamenat, Ze pfi pordZce provedené 30. den po fiji ne-
probé&hla je¥té druh4 redukce pottu embryi (kolem 60.
az 70. dne).

K rané embryonalni mortalit€ dochézi u prasat ve dvou
vindch. Prvni nésleduje po ovulaci a oplozeni (Riha,
Vejnar, nepublikované vysledky), druha nasleduje po
tzv. progesteronovém Soku (pfedstavuje nahlé sniZeni
progesteronu v krvi — obvykle 11.-13. den cyklu, u né-
kterych aZ 25. den). Dile nasleduje aZ 40% mortalita
(napi. Dyck, 1985; Holness, 1982; Elze etal,
1987; Schliepert, Holtz, 1992). Citovani autofi
povazuji tento moment za jeden z rozhodujicich v mife
embryonalni mortality. Jejich vysledky ponékud odpo-
vidaji naSim vysledkim dosaZenym u 1. skupiny na
malém pod&tu zvifat. Dalsi vina redukce poétu vyvijeji-
cich se plodi probihd v 60.—70. dni bfezosti (vySe ci-
tovani autofi).

Ve 3. skupiné byla pfenesena vhodni embrya ve
stadiu 8 aZ 16 blastomer 10 pfijemkynim, z toho za-
bfezla jedna (10 %) a narozeno a odstaveno bylo 7 se-
lat, coZ &ini 54,69 % z prumérného poltu pienesenych
embryi na pfijemkyni (7/12,8) a 6,09 % z celkového
poctu prenosuschopnych embryi (7/115) ziskanych od
darkyfi 3. skupiny. Nizké pfeZivani embryi muZe souvi-
set se skute€nosti, Ze u darkyii této skupiny byl zaznamenan
prukazné niZsi podil vhodnych embryi (P < 0,01) na ukor
ziskanych neoplozenych oocyti neZ u darkyi 1. a 2. sku-
piny Riha et al., 1997).

Ziskané vysledky jsou viceméné orientaCni — infor-
muji o prvnich dsp&Snych laparoskopickych prenosech
embryi prasat v Ceské republice. Ukazuji na trend, Ze
je vyhodné&j§i provadét pienos embryi pozdéji (4. den
pohlavniho cyklu oproti 3. dni pohlavniho cyklu) a sti-
mulovat darkyné& niZ§imi davkami gonadotropinu. Tyto
prvni vysledky vSak vyZaduji verifikaci na vy$§im poc-
tu zvifat. U osmi nezabfezlych piijemkyii byl sledovan
ndvrat do fije; u Sesti se dostavila fije v primérném
intervalu 20,0 dni od pfenosu, a to se znaénym kolisa-

nim (41, 21, 14, 13, 14, 17 dni) u jednotlivych zvitat.
Z uvedenych intervali je zfejmé, Ze patrné u prvni
a druhé z prebéhlych prijemkyfi byla zaznamenina
embryonalni mortalita, o které bylo diskutovano vyse
v souvislosti s vysledky pokusu autori Wallen-
horst a Holtz (1995). V tomto pokusu se potvrdila
mozZnost pouZiti laparoskopické techniky pro pienos
embryi u prasat.
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REINFUSION OF UV-IRRADIATED BLOOD IN THE
TREATMENT OF STAPHYLOCOCCAL INFECTION

REINFUZE UV OZARENE KRVE V LECBE STAFYLOKOKOVE INFEKCE
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ABSTRACT: Reinfusion of ultraviolet (UV)-irradiated blood with maximum absorption of 254 nm revealed the therapeutic
effect on the course of staphylococcal infection. As the mechanism of the therapeutic effect is not yet clear and the wave-length
region about 254 nm is dangerous for DNA (the regions of maximal absorption is 260 nm and 290 nm for some proteins
respectively), we decided to study the possible therapeutic effect of UV-irradiated blood method in model staphylococcal
infection using a wave-length of maximum of 365 nm. Our results in rabbits showed the favourable effect of reinfusion of
UV-irradiated blood also in this wave-length maximum. All control rabbits inoculated with the virulent strain of S. aureus
H 476 (2 x 10° per 1 kg of body weight) died within 40 hours after infection. On the other hand, rabbits inoculated with the
same dose of S. aureus but treated with UV-irradiated blood did not die within 28 days of observation and no serious
pathological changes were found in sections.

UV-irradiated blood; rabbits; Staphylococcus aureus infection; survival

ABSTRAKT: Reinfuze UV ozédiené krve s maximem absorpce ve vinové délce 254 nm méla vyrazny teraupeticky efekt na
prubgh stafylokokové infekce. ProtoZe mechanismus tohoto teraupetického efektu neni jesté zcela jasny a UV zéfeni v oblasti
254 nm muze byt absorbovino DNA (oblast 260 nm, resp. 290 nm nékterymi proteiny), rozhodli jsme se studovat moZny
teraupeticky efekt metody reinfuze UV ozafené krve na modelu stafylokokové infekce pouZitim UV zéfeni o vinové délce
365 nm. Nase vysledky ukazuji dobry terapeuticky efekt metody reinfuze UV ozifené krve také pfi pouZiti této vinové délky.
Vsichni kontrolni kralici inokulovani virulentnim kmenem S. aureus H 476 (2 x 10° na 1 kg télesné hmotnosti) uhynuli b&€hem
40 hodin po aplikaci infek&niho agens. Naopak krilici inokulovani stejnou davkou S. aureus, kterym byla reinfundovdna UV
ozéafena krev, preZili celych 28 dni sledovéni a na sekci nebyly zjidtény zdvaZné patologické zmény.

UV ozéfend krev; kralici; Staphylococcus aureus infekce; pteZivani

INTRODUCTION

UV-irradiated blood therapeutic method was described
many years ago (Knott, 1948). Although the mecha-
nism of its therapeutic effect is not yet completely clear,
its beneficial effects has been demonstrated and it is
used in the treatment of infectious and noninfectious
diseases (Miroshnikov et al.,, 1992; Paleev
etal, 1991; Iakovlev etal., 1994).

At present there is an increasing number of infectious
diseases resistant to many chemotherapeutic drugs. There-
fore there is a continuous effort at searching for new
therapeutic approaches that would suitably complement
the antibiotic therapy.

In our previous paper (Rosina, 1990) we described a
pronounced therapeutic effect of reinfusion of UV-irra-
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diated blood (wave-length in the region of 254 nm) on
the course of staphylococcal infection. As the mecha-
nism of the therapeutic effect is not yet clear and the
wave-length region about 254 nm is dangerous for DNA
(the regions of maximal absorption is 260 nm and
290 nm for some proteins respectively), we decided to
study the possible therapeutic effect of UV-irradiated
blood method in model staphylococcal infection using
a wave-length of maximum of 365 nm. This wave-length
is very safe because the effect of wave-lengths above 320
nm on blood peptides is negligible.

MATERIALS AND METHODS

Irradiation of withdrawn rabbit blood was done with
the aid of a laboratory source of UV radiation (UV
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lamp Hanau), wave-lengths with maximum in the regi-
on of 365 nm, power input 6 W, for a period of 20 min
under standard geometric conditions and constant stir-
ring with a capillary stirrer. The blood obtained by in-
tracardial puncture (2 ml per kg body weight) was wit-
hdrawn into the vessels containing K, EDTA (0.2 ml
per 2 ml of blood). The blood layer in vessels did not
exceed 2-3 mm. The irradiated blood was reinfused via
vena superficialis medialis.

Experimental animals: 12 Chinchilla rabbits, weight
3 100 * 300 g, were used. Staphylococcal infect was
the virulent strain of S. aureus H 476 grown in Miiller-
-Hilton broth at 37 °C for 18 hours. The infect was
injected into vena superficialis auricularis lateralis of the
rabbit ear, at a dose of 2 x 10® mI™' (0.1 mlkg™! body
weight).

The experimental animals were divided into two
groups. One group (6 control rabbits) was blood sam-
pled (2 ml of blood per kg body weight) 15 min after
they received the i.v. injection of staphylococcal infect.
The blood withdrawn into a vessel with chelating agent
was stirred for 20 min without exposure to UV irradi-
ation and reinfused again into vena superficialis auri-
cularis medialis. The second group of 6 rabbits was
treated analogously as controls, except that the blood
was exposed to UV radiation with wave-length of ma-
ximum of 365 nm during the 20 min stirring.

RESULTS

All control animals died of staphylococcal septico-
pyemia within 20 to 40 hours after staphylococcal in-
fect inoculation. At necropsy, multiple foci of inflam-
mation were present in the lungs, liver, spleen and
kidneys of these rabbits. The animals of the second
group that were reinfused 2 ml.kg™" of irradiated blood
survived and none of them died within 28 days of ob-
servation (Tab. I).

These results show clearly that reinfusion of UV-irra-
diated blood even with wave-length of maximum of
365 nm may have favourable therapeutic effects compar-
able with the results obtained with wave-length 254 nm.

I. Survival of rabbits infected with a virulent strain of S. aureus H 476
and treated with UV irradiated or nonirradiated (control) blood

o | 1] 2 | 28
number of survived animals
Control animals 6 2 0 0
UV-irradiated blood animals 6 6 6 6

Days after infection

DISCUSSION

Our recent results again support the previous find-
ings that UV-irradiated blood manipulation has an an-
tiinfective property. In this study we used reinfusion of
blood irradiated with UV-wave-length of maximum of
365 nm. This finding is important because the wave-length
with maximum of 365 is much safer concerning DNA or
protein damage and possible genetic consequences.

Although the mechanism of its therapeutic effect is not
yet completely clear, some papers showed the possible
mechanism of action of this manipulation. Iakovlev
et al. (1994) demonstrated that UV blood irradiation
works via effective stabilization of lipid peroxidation
as a result of early adequate stimulation of endogenic
antioxidant system. Positive changes were also induced
in the system of hormonal regulation. The technique
also accelerated lymphocyte differentiation and stimu-
lated metabolic activity of neutrophils (Luzhnikov
et al., 1990).

In our next experiments we will concentrate on other
possible immune consequences of this method.
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THE EFFECT OF PHYSICAL TREATMENT
OF PRESTARTERS ON NUTRITIONAL PARAMETERS
AND EFFICIENCY IN PIGLETS

VLIV FYZIKALNI UPRAVY PRESTARTERU NA NUTRICNI
UKAZATELE A UZITKOVOST U SELAT

V. Prokop, L. Klapil

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: The effect of physical treatment of prestarters on production and nutritional characteristics was studied in one
on-farm comparative feeding trial with 318 piglets and in one metabolism trial with 12 piglets. A prestarter of uniform
standardized formulation was fed: untreated ingredients were used in control group (N), grains and protein feeds were extruded
in ‘group E and a loose mixture was used, and the prestarter in group G was treated in the same way as in group E, but it
was in granular form. The best results in the comparative trial lasting 56 days were obtained in group G while mortality rates
were similar and the number of diarrheic days was identical. Average daily weight gain after weaning was higher by 46% in
comparison with the control, total weight gain was higher by 29% (P < 0.01). The results of metabolism trial show signifi-
cantly positive effects of physical treatment (extrusion, granulation) on protein utilization and deposition, especially at
3640 days of age, when protein deposition in piglets of group G was higher by 45% in comparison with the control (N) (P
< 0.01). Significant differences (P < 0.05) were also indicated by comparison of groups N and E (by 27%).

piglet; prestarter; extrusion; granulation; growth; feed conversion; nitrogen utilization; protein deposition

ABSTRAKT: V jednom srovndvacim krmném provoznim pokusu s 318 selaty a v jednom bilanénim pokusu s 12 selaty byl
sledovan vliv fyzikdlnich Gprav prestartéru na produk¢ni a nutri¢ni ukazatele. Byl pouZit prestartér jednotné standardni
receptury, pii¢emZ v kontrolni skupiné (N) bylo pouZito neupravenych surovin, ve skupiné E byly obiloviny a bilkovinna
krmiva extrudovédny a smés byla sypkd a ve skupiné G byl prestartér upraven stejné jako ve skupiné E, byl v3ak granulovén.
Ve srovndvacim pokusu, ktery trval 56 dnii, bylo pfi obdobném thynu a stejném poétu priijmovych dni u selat dosaZeno
nejlepSich vysledki ve skupiné G. Primérny denni pfiristek po odstavu byl ve srovnani s kontrolou vy3si o 46 % a celkovy
piirustek o 29 % (P < 0,01). Z vysledku bilanéniho pokusu vyplyvd, Ze fyzikdlni dprava (extruze, granulace) vyznamné
pozitivn& ovlivnila vyuZiti a ukladani dusikatych latek (NL), a to zejména ve véku 36—40 dnu, v némZ bylo u selat skupiny
G ve srovnani s kontrolou (N) uloZeno o 45 % vice NL (P < 0,01). Prikazné rozdily (P < 0,05) byly zjistény také ve srovnani
skupin N a E (0 27 %).

sele; prestartér; extruze; granulace; rust; konverze smési; vyuZiti dusiku; ukladani proteinu

INTRODUCTION relatively objective nutrient and energy allowances for

piglets (Simecek et al., 1995) differentiated even by

Piglet nursing is a crucial stage of pig management,
especially in the early postnatal period. Most problems
arise particularly in the post-weaning period, mainly
when the piglets have not been adapted to a sufficiently
high uptake of feed of a prestarter. It is usually stated
that any piglet should consume about 500 g of mash
before weaning, which will induce gradual recoloniza-
tion of intestinal microflora, enzyme activation and a pH
value decrease in the digestive tract. So stress cumula-
tion at the time of weaning is avoided and dietary pro-
blems after weaning are expressly reduced.

It can be assumed that prestarter quality has significant
impacts on the results of piglet nursing. Even though
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the pig genotype are available, these allowances are
quite different in literature (BGhme, Berk, 1992;
Gatel, Fekete, 1987), mainly with respect to
lower requirements for protein and higher requirements
for LYS (Gatel et al.,, 1992). Important stimulation
of these allowances also consists in achievement of
higher dietary efficiency, which is related to the condi-
tions for eubiosis existence manifested externally by
the good health of piglets. The causes of eubiosis dis-
orders resulting in dietary diarrheas are analyzed by
Drochner (1995), the effect of feed amount and
feed treatment as well as the effect of feed additives on
digestion in piglets were examined by Kamphues
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(1987). The effect of formic acid, oligosaccharides and
lacticol on the ileal digestibility of amino acids and on
the bacterial population and metabolites in the small
intestine were studied by Gabert et al. (1994, 1995).
No significant effects were demonstrated.

Prestarter quality can be more expressly adjusted by
its appropriate physical treatment, which influences not
only nutrient and energy utilization but also the uptake
of prestarter by piglets. Peisker (1992), who made
experiments with feeding of thermally treated grains,
achieved four times higher production of lactic acid in
the digestive tract besides the higher utilization of nu-
trients and energy, sterilization effect and improvement
of prestarter palatability. Prestarter granulation can also
bring about a significant effect. As the above treatment
(thermal treatment, granulation) requires a suitable
equipment, it is true that the nutritive and dietary value
is a terminal factor, but adequate technology of feed
and mash treatment for piglets is a primary condition
of piglet successful nursing.

MATERIAL AND METHODS

Two trials were conducted in order to determine the
effect of different physical treatments of prestarters on
production and nutritional characteristics in piglets. In
trial 1, conducted on the Kuthan farm in an operation
with conditions for exact work, some production and
nutritional characteristics were studied. The trial in-
volved 318 piglets from 30 litters in three groups. The
first group (N) comprised 104 piglets from 10 litters.
The piglets received a prestarter in loose form, contain-
ing raw ingredients without thermal treatment, except
soya extrudate. 109 piglets from 10 litters were in-
cluded in the second group (E). The piglets received
a prestarter of the same formulation in loose form, but
all cereal and protein feeds were extruded except the
milk replacer Specilac 10. The third group (G) con-
tained 105 piglets from 10 litters. These piglets re-
ceived the same prestarter as in group E, but the feed
was in granular form (granule size 2.5 mm). The trial
layout is shown in Tab. 1.

1. Trial layout

The prestarter, the formulation of which is shown in
Tab. II, had a standard composition with the nutritive
value close to the allowance given by Simec&ek et al.
(1995). The trial lasted from piglet birth to the 56th day
of their age. The piglets were given a free choice of
prestarter by the 7th day of age, then they received it
by the 40th day of age. The starter with the formulation
shown in Tab. II was fed from the 41st to the 56th day
of age. The starter was administered in loose form to
all three groups of piglets.

The characteristics studied in the trial involved pig-
let live weight at birth, at weaning and at the age of
56 days, live weight gains, prestarter consumption be-
fore weaning and after weaning, starter consumption,
piglet mortality and number of diarrheic days.

Trial 2 (a metabolism one) was conducted on 12 pig-
lets kept in balance cages in a facility of the Research
Institute of Animal Nutrition at Pohotelice. Four pig-
lets, barrows at the age of 30 days, were included in
each of the three experimental groups identical with
trial 1 (N, E, G). The trial had two stages: the first for
the average weight of 7.8 kg and 36-40 days of age,
the second for the average weight of 8.9 kg and 43—
48 days of age. Similarly like in trial 1, prestarters with
different treatment (N, E, G) were used. The test charac-
teristics involved N digestibility and balance. Either of the
balance stages lasted 5 days. The quantitative charac-
teristics involved prestarter uptake, excrement and urine
output, which were then analyzed. Tab. I shows the lay-
out of trial 2, Tab. II indicates the prestarter formula-
tion.

RESULTS AND DISCUSSION

The results shown in Tabs. III and IV document the
effect of feed extrusion and of feed extrusion followed
by prestarter granulation on some production and nu-
tritional characteristics. Average live weight of piglets
at birth ranged from 1.55 kg to 1.59 kg as the group
average. The relatively low weight at weaning in group
E was a result of low lactation performance of three
sows in this group, but this difference was compensated
by 56 days of age in relation to group N. The obviously

Trial no. Type of trial Groups n Test characteristics
N 104
s i live weight gain, prestarter and starter
! comparative — feeding E 109 consumption, mortality, diarrheic days
G 105
N 4+4
2 metabolism E 4+ 4 nitrogen digestibility and balance
G 4+4
Note:

N - prestarter from untreated ingredients

E - prestarter containing extruded grains and protein feeds loose form

G - prestarter containing extruded grains and protein feeds granular form

Feeds N, E, G - identical formulation
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II. The formulation of prestarter and starter for piglets (trials | and 2)

Ingredient Prestarter Starter
(%) (%)
Wheat 26 29
Barley 14 -
Corn 9 23.6
Wheat bran 4 3
Peeled oats 53
Linseed 2
Soya extrudate 21 14
Soybean meal - 5
Fish meal I 6.1 3
Meat-bone meal - 4
Specilac 10 9.2 9
Acid Pak 4 Way 0.2 0.2
Premix LYS (50%) 0.2 0.2
Premix MET (50%) 0.1 -
Premix THR (20%) 0.3 0.3
Dicalcium phosphate 0.9 0.5
Lime 1 1.5
Fodder salt 0.2 0.2
Aminovitan COS plus 0.5 0.5
100 100
Protein g/kg 229 222
MEp Ml/kg 139 13.8
LYS glkg 15 13.7
THR g/kg 9:2 85
MET + CYS glkg 77 7.1
Fiber g/kg 34 32
Ca glkg 9.4 9.7
P g/kg T2 1.5
The of active ingredi per 1 kg of premix Aminovitan COS plus:

Vit. A 2 000 000 i.u.; vit. D3 400 000 i.u.; vit. E 6 000 mg; vit. K3 300 mg; vit. Bl 200 mg; vit. B2 900 mg; vit. B6 400 mg; vit. B12 4
mg; niacin 4 000 mg; calcium pantothenate 2 000 mg; biotin 20 mg; choline 80 000 mg; vitamin C 8 000 mg; antioxidant Endox 20 000
mg; L-lysine HCI 250 000 mg; cobalt 115 mg; copper 27 000 mg; iron 20 700 mg; iodine 185 mg; manganese 9 170 mg; zinc 23 300 mg

and selenium 48 mg.

highest weight of piglets at the age of 56 days achieved
in group G documents positive effects of extrusion and
granulation on the efficiency of prestarter treated in this
way, on prestarter uptake as well as on starter uptake.
The total uptake of prestarter and starter was 9.386 kg
in group N, 12.696 kg in group E (by 38% more) and
15.228 kg in group G, which is 62% more than in group
N. The mixtures were available ad libitum.

The relatively high mortality was not a result of any
immediate dietary causes, which can be documented by
the same and low number of diarrheic days in all groups.
As for the total mortality rate, 67% of piglets died
before weaning, a third of them within 3 days after
birth. The mortality causes were not identified.

Increased consumption of prestarter and starter for
the sequence of groups N, E, G is logical in prestarter;
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the same relations were also observed for starter con-
sumption, the composition and consistency of which
were identical in all three groups. The lower prestarter
consumption before weaning in group E seems to be
associated with the lower live weight and slower
growth of piglets, which resulted from the lower lacta-
tion performance of three sows in this group.

Feed efficiency (Tab. IV) can be evaluated more
exactly after piglet weaning only. The growth rate of
piglets in group E was higher by 14%, and the growth
rate of piglets in group G by 46%, than that of piglets
in group N. Feed conversion after weaning was not
different so much, it ranged from 1.39 to 1.59 kg.
Higher prestarter efficiency in the sequence N, E, G can
be documented by better proportional conversion of
this feed. The total weight gain from birth to 56 days

319



III. The results of comparative feeding trial (1)

Group
N E G

Litter number 10 10 10

born 104 109 105
Number of piglets weaned 87 98 93

at 56 days of age 82 88 82
Weaning at the age of (days) (average) 31 29 30

born 1.55 1.59 1.58
Average weight of piglets (kg) weaned 7.00 5.59 7.18

at 56 days of age 13.51 13.62 17.03
Mortality number 22 21 23

%o 21.2 19.3 21.9

prestarter before weaning 322 173 347
Feed consumption per piglet (g) prestarter after weaning 2552 2 684 2918

starter 41st to 56th day 6512 10 112 11 963
Number of diarrheic days on average per piglet 2 2 2

IV. Feed efficiency in trial |
Group
N E G

before weaning 176 138 187
Average daily weight gain (g) alex e e L

after weaning 260 297 379

index 100 114 146

total 1.39 1.59 1.51

index 100 114 109
Feed consumption per | kg of this starter 1.00 1.26 1.21
weight gain since weaning it 100 {5 (5

of this prestarter 0.39 0.33 0.30

index 100 85 71

kg 11.9° 12.0° 15.4°
Total weight gain s 0.304 0.363 0.345

index 100 101 129

3 b p<0.001

of age is the highly significantly largest in group G piglets
in comparison with the other two groups (P < 0.001).
Fig. 1 illustrates feed efficiency in all three groups.
Tabs. V and VI and Fig. 2 show the results of me-
tabolism trial. The differences in N digestibility were
not large in the first balance period which covered pig-
lets with average weight of 7.8 kg at 36 to 40 days of
age, but significant differences in protein utilization
and deposition were determined. With respect to small
differences in N digestibility, the relations of the values
for nitrogen utilization from digested and ingested ni-
trogen between the groups N, E, G are similar, and they
are highly and expressly significantly highest in group
G, by 35 and 43% higher than in the control group.
With respect to the slightly higher uptake of diets E and
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G, the values of protein deposition in these groups are
still higher in comparison with the control group (by
27% and 45%, respectively).

In the second balance period which covered piglets
with average weight of 8.9 kg at 43 to 48 days of age,
the differences were smaller in general than in the first
balance period. The differences in N digestibility were
insignificant.

The highest utilization was achieved in group G,
higher by 8 and 9% in comparison with the control
group. Protein deposition showed larger differences,
not only due to higher N utilization but also due to
higher prestarter uptake in groups E and G. Protein
deposition in piglets of these groups was higher by 15
and 20%, respectively, in comparison with the control
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V. N digestibility and balance in piglets weighing 7.8 kg and 36-40 days old

14,88

1. Feed efficiency
and feed uptake af-
ter weaning (trial 1)
M total weight gain
(kg) from weaning
to 56 days of age
O total feed con-
sumption (kg) from
weaning to 56 days
of age

B feed conversion
(kg/kg) from wean-
ing to 56 days of
age

Characteristic el wowy
N E G
N digestibility in % 77.10 78.94 77.14
N utilization in % out of N uptake 39.53% 42.66 56.48°
5 2.14 247 3.48
Index 100 108 143
N utilization in % out of N digested 4886 53.97Ab 65.86°
& 0.50 1.83 0.38
Index 100 110 135
Protein deposition per head and day in g 9.96" 12.69" 14.47%
& 0.54 0.73 0.24
Index 100 127 145
AB_P<001;%"-P<00s
VI. N digestibility and balance in piglets weighing 8.9 kg and 43-48 days old
Characteristic Teod - group
N E G
N digestibility in % 77.26 76.69 78.32
N utilization in % out of N uptake 48.14 51.38 52.62
& 2.50 5.17 1.36
Index 100 107 109
N utilization in % out of N digested 62.45 59.86" 67.16"
S5 3.82 2.68 1.22
Index 100 96 108
Protein deposition per head and day in g 18.20° 20.87 21.82
55 0.94 1.05 0.57
Index 100 115 120
4P P<00s
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47,02

20 +

10 +

2. N utilization
and protein depo-
sition in trial 2
(average of both

EN OE G metabolism trials)

N utilization out of N uptake (%)

group. Fig. 2 shows the main characteristics of N ba-
lance on the average of both balance periods.

The results of these trials document positive effects
of prestarter extrusion and granulation on N utilization,
protein deposition, and feed uptake. These positive ef-
fects were reflected in the results of both trials, and espe-
cially in the results of the comparative feeding trial
(trial 1). The results of these trials are in agreement with
the results reported in this sphere until now (Droch-
ner, 1995; Peisker, 1992; Prokop, 1996).
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VLIV PROBIOTICKO-ENZYMOVYCH PREPARATU

NA SILAZOVATELNOST TRAVY (LOLIUM MULTIFLORUM
LAM. x FESTUCA PRATENSIS HUDS.) A VOJTESKY
(MEDICAGO SATIVA L.)"

THE EFFECT OF PROBIOTIC-ENZYMATIC ADDITIVES ON THE
ENSILAGING OF WILTED GRASS (LOLIUM MULTIFLORUM LAM. x
FESTUCA PRATENSIS HUDS.) AND ALFALFA (MEDICAGO SATIVA L.)

M. Cefovsky', R. Loucka®, E. Machatov4?, M. Voldfich!, H. Opatovéa', J. Moravcov4'

! Institute of Chemical Technology, Faculty of Food and Biochemical Technology, Praha,
Czech Republic
2 Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic

ABSTRACT: The effect of probiotic-enzymatic additives on the course of beginning stages of ensilaging of a wilted new
variety of Italian ryegrass PERUN (Lolium multiflorum Lam. x Festuca pratensis Huds.) and alfalfa (Medicago sativa L.)
was studied. Three laboratory experiments for both plants were carried out. Twenty-four hours wilted cut plants (on the
average 25 mm long pieces prepared by a Jaguar Claas cutter) were spread in the thin layer and sprayed with water (blank)
or with the solutions of probiotic-enzymatic and/or probiotic additives. The additives were diluted so that 1 kg of plants were
treated with 1 ml of solution containing 10 mg of dried bacteria or 0.1 ml of enzyme. The silage samples were prepared
untreated and treated with Bactozym (Medipharm CZ, s. r. 0.), containing an enzyme complex of cellulase, hemicellulase and
glucose oxidase with an inoculant of lactic acid bacteria or treated with Microsil (Medipharm CZ, s.r.0.), which contains
inoculant microorganisms only. The amounts of 200 g of samples of treated and untreated silages were vacuum packed into
the plastic packs (PETP12/PE50/Al). Fermentation was carried out at laboratory temperature. During the four beginning days
of fermentation the following parameters were studied: pH value, content of glucose, fructose (HPLC), acetic, lactic, butyric
and gluconic acid (capillary isotachophoresis), composition of permanent gases (oxygen content) (GC). In addition to chemical
parameters the changes of lactic acid bacteria and moulds were followed as well. The use of probiotic-enzymatic additives
in silage is recommended for the following effect on the course of fermentation:
— Additives facilitate the cleavage of polysaccharides to yield the monosaccharides, which are utilizable by the subsequent
enzymatic reaction and/or are used as a substrate of lactic acid bacteria.
— The oxygen content is decreased in the beginning stages of fermentation.
— Glucose oxidase catalyses formation of gluconic acid, which allows to acidify substrate.
— Hydrogen peroxide produced by the enzymatic oxidation of glucose inhibits clostridia.
The results of our experiments confirmed some of these expectations. In the samples treated with Bactozym the oxygen
content decreased significantly faster than in those with Microsil and control samples. The lowering of aerobic conditions
inside the ensilaged samples supported the growth of lactic acid bacteria and inhibited growing of moulds. However too fast
reduction of oxygen content at the beginning stages of fermentation at the pH above 4.1 could stimulate the growth of
clostridia. Another negative consequence of glucose oxidase presence in samples was slower production of lactic acid and a slight
increase in formation of butyric acid, especially in the case of alfalfa. It can be concluded that the addition of glucose oxidase
contained in probiotic-enzymatic preparation during the processing of the both plant samples has a positive effect on the course of
fermentation of silages, especially due to the reduction of oxygen content, inhibition of moulds and lowering of production of acetic
acid. The addition of glucose oxidase has a negative effect on the content of butyric acid in alfalfa silage.

silage; grass; alfalfa; glucose oxidase; probiotics; enzyme

ABSTRAKT: V $esti paralelnich pokusech byla fermentovana trava jilkového typu a vojté¥ka bez piisad, s mikrobidlnim
pfipravkem Microsil a s probioticko-enzymovym piipravkem Bactozym obsahujicim vedle probiotika Microsil enzymovy
komplex celulaz, hemiceluldz a glukézaoxidazy. V prab&hu prvnich &tyf dnii fermentace byly sledovany zmény pH, obsahu

*  Publikace je &4sti vyzkumného projektu financovaného Grantovou agenturou Ceské republiky pod reg. islem 507/94/1257.
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glukoézy, kyselin octové, mlééné a maselné, mléénych bakterii a plisni. Po 48 hodinach byl stanoven obsah kysliku v atmosfére
uvnitf silaZe. Pfitomnost gluk6zaoxiddzy se projevila rychlej§im sniZenim koncentrace kysliku, potladenim rozvoje plisni
v podate¢ni fazi fermentace, sniZenim produkce kyseliny octové, zpomalenim produkce kyseliny mlééné a zejména u obtiZné

sildZovatelné vojtédky zvysenim tvorby kyseliny maselné.

silaZovani; trava; vojtéska; glukdzaoxidaza; probiotika; enzymy

UvoD

V poslednich letech jsou na naSem trhu nabizeny
kombinované silaZni pfipravky urfené ke zlepSeni pri-
béhu silaZovani obtiZzné sildZovatelnych picnin. Tyto
preparaty obsahuji bakteridlni sloZku (vybrané kmeny
mléénych bakterii) doplnénou enzymy (komplex hemi-
celulaz a celuldz, glukézaoxidiza). Cilem piedloZené
prace bylo porovnat vliv probioticko-enzymového pre-
parétu Bactozym a probiotického preparatu Microsil na
sildZovani stiedné sildZovatelné nové odridy jilku
mnohokvétého Perun (Lolium multiflorum Lam. x Fes-
tuca pratensis Huds.) a obtiZné silaZovatelné vojtésky
(Medicago sativa L.) v redlnych podminkach (fyziolo-
gicky stav rostlinnych pletiv, pfitomnost pfirozené
mikrofléry). Pokusili jsme se na zdkladé sledovani
zmén koncentraci kyselin, sacharidi, pH a sloZeni ply-
ni v zévislosti na po¢tu a druhu fermentaénich bakterii
najit rozdily v prub&hu fermentaci spontdnnich, fer-
mentaci fizenych pfidavkem probiotického preparitu
(Microsil) a fermentaci navic ovlivnénych pridavkem
enzymového komplexu s obsahem glukézaoxidazy
a pfispét tak k objasnéni funkce gluk6zaoxidazy v po-
Catedni fazi sildZovani.

Enzymovy komplex celuldz (CE) a hemiceluldz
(HCE) §tépi polysacharidy bunéénych stén na fermen-
tovatelné substraty. Ve shodé s timto piedpokladem
byla nalezena rychla produkce kyseliny mlé¢né (Ku -
mai etal, 1990; Jaakkola, 1990; Jaakkola et
al.,, 1991; Stokes, 1992), kterd zpusobuje silny po-
kles pH (Rauramaa et al, 1987, Kumai et al.,
1990; Stokes, 1992) a sniZeni obsahu kyseliny oc-
tové Jaakkola,1990; Jaakkola etal, 1991) pro
travni silaZe oSetfené LAB, CE a HCE. Aerobni stabi-
lita silaZi byla bud sniZzena (Jaakkola et al., 1991),
nebo se nezménila (Stokes, Dhar, 1991; Sto-
kes, 1992). Pro aplikaci enzymt by mély byt rostliny
ve vhodném vegetacnim stadiu a suSiné (Loucka,
1991).

Dalsim velice perspektivnim enzymovym aditivem
se zda byt gluk6zaoxidaza (GO), ktera oxiduje D-glu-
kézu na D-glukonovou kyselinu. Tim pfispiva k rychlej-
§imu poklesu pH silaZe a zejména ke sniZeni parcidlniho
tlaku kysliku na zacatku fermentace (Heikonen et
al., 1984). Tohoto efektu bylo vyuZito za€lenénim GO
vedle CE a HCE do komer¢né vyrab&ného pfipravku
Clampzyme. Travni silaZe oSetiené timto pfipravkem
mély vyznamné vysS§i obsah kyseliny mlééné ne7 silaze
oSetfené kyselinou mravenéi ¢i neoSetfené, zatimco
v uzitkovosti bykd krmenych touto sildZi nebyly na-
sledné nalezeny Zadné rozdily (Huhtanen et al.,
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1985; Vanhatalo etal., 1992). Vedle zlepSeni uka-
zateli fermentace bylo v nékterych pracich popsano
i zvySeni vyZivnych hodnot silaZe, pfijmu krmiv i pro-
dukce u hospodafskych zvifat (Stokes, Dhar,
1991; Stokes, 1992; Chen etal., 1994; Stokes,
Chen, 1994; Louc¢ka, Machacdova, 1995). Pu-
sobeni GO béhem fermentace je ale pravdépodobné
mnohem sloZitéjsi, jak naznaCuje zji§téni, Ze nejvétsi
ucinek GO se projevuje v raném stadiu sildZovani, a to
v obdobi mezi pokosenim trdvy a uzavienim silaZe
(Rauramaa et al., 1991). Funkce preparatu pfi pri-
béhu sildZovéni je zdvisld na podminkach pfipravy si-
laZe. Pii silaZovani sterilizované travy s pfidavkem Cisté
glukézy a oSetfené GO bylo zjisténo, Ze sniZeni obsahu
vzduchu v dusledku stlafeni vedlo ke sniZeni aktivity
GO; piidavek CE soucasné zpozdil funkci GO o jeden
den a kone¢n& GO ovlivnila profil aktivit pivodni mik-
rofléry sildZze (Rauramaa et al.,, 1991). Pfi aplikaci
probioticko-enzymovych preparatii obsahujicich hyd-
rolazy bez GO nebo v kombinaci s GO nelze tedy vy-
loucit soucasné protichiidné puasobeni jednotlivych slo-
Zek (Rauramaa etal., 1991; Stokes, 1992), které
miZe ovliviiovat i aktivitu pivodni travni mikrofléry.

Z hlediska dal§iho prub&hu fermentace ma z enzy-
mového komplexu ziejmé nejvét§i vyznam piitomnost
glukézaoxidazy, kterd miZe ovlivnit mikrobiologické
poméry zejména v poateénich fazich. Jeji i¢inky na
priibéh fermentaéniho procesu mohou byt pfimo posou-
zeny pouze v modelovych pokusech se sterilnimi ma-
teridly (Rauramaa et al.,, 1991), nebot jak substraty,
tak produkty pfislu$né enzymové reakce podléhaji dal-
§im pfeménam.

MATERIAL A METODY
Material

Do pokusu byla zafazena trava odridy Perun (Lo-
lium multiflorum L. x Festuca pratensis Huds., 2n =
28). Jedna se o odrudu jilkového typu, ktera byla vy-
Slechténa kiiZenim tetraploidniho jilku mnohokvétého
s tetraploidni kostfavou lucni. Je to vzrustna, rychle
rostouci trdva, velmi dobie obrustajici i pfi vicesetném
vyuZiti, s vytrvalosti tfi aZ Etyfi roky, odolna proti krat-
kodobému suchu, s dobrym zdravotnim stavem, vyso-
kym vynosem hmoty a kvalitni biomasou, pro vysoky
obsah sacharidi vhodna ke konzervaci silaZovanim.

Druhym pokusnym materidlem byla vojtéska (Medi-
cago sativa L.) odrady Bobrava. Je stfedniho aZ vys§i-
ho vzristu, jemné lodyhy, polovzpfimena aZ vzpfimena
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s velkym podilem listli, s malym podilem pestie kve-
toucich rostlin. Podle doby kveteni je rani aZ polorana.
Poskytuje vysoké vynosy pice.

U obou pokusnych materidli byla pouZita stejna
agrotechnika, zpusob sklizné i suSeni. Trava i vojtéska
byly vysety 2. dubna 1994 na pozemky VUZV Praha-
Uhfinéves (fepaiskd oblast) v mnoZstvi 55 kg.ha‘l (tra-
va) a 25 kg.ha‘l (vojtéska) do kryci plodiny (bob,
150 kg.ha—'). V prvnim uZitkovém roce (1995) byly
vyuZity ve tfech secich. Odbéry picnin pro pokus byly
provedeny ve druhém uZitkovém roce. Dne 2. 6. 1996
byly po pokoseni horskou li§tovou sekackou ponecha-
ny za slunného pocasi na pokose bez obraceni asi
24 hodin, pak byly shrnuty do fadku a ihned sklizeny
fezaCkou Jaguar Claas. Primérna délka &astic fezanky
byla 25 mm. Vzorek fezanky o hmotnosti cca 10 kg byl
odebran z 200kg davky systémem kvartace podle CSN
46 7090. Jedna ¢ast vzorki byla analyzovana v labora-
tofich VUZV Praha-Uhfinéves b&Znymi metodami
(CSN 46 7092), druhé &ast byla ihned dopravena na
VSCHT Praha k dalsimu zpracovani.

V pokusu byly pouZity sildZni preparéty: a) Bacto-
zym (Medipharm CZ, s. r. 0.), probioticko-enzymovy
preparat s enzymovou sloZkou tvofenou komplexem
celulaz a hemicelulaz (25 000 nkat/ml) s gluk6zaoxida-
zou (400 nkat/ml) a s bakteridlni sloZkou z vybranych
kmend mléénych bakterii (Lactobacillus plantarum, L.
casei, Enterococcus faecium M74, Pediococcus spp.)
v celkové koncentraci 15.10° bungk v 1 g sypkého pre-
paratu; b) Microsil (Medipharm CZ, s. r. 0.), probiotic-
ky preparat totoZny s bakteridlni sloZkou Bactozymu.
Jako kontrola byla pro oSetfeni silaZe pouZita destilo-
vané voda.

1. Analyzy picnin pouZitych v pokuse — Analyses of forages used in
the trial

Parametr! Triva'? | Vojtgska'?
Susina® gkg! 161,10 177,95
N-litky? g.kg™! suiny 116,48 185,42
Stravitelné N-litky* g.kg™' suSiny 74,49 146,11
PDI g kg™ suSiny 74,49 89,91
Tuk® gkg ! susiny 28,46 15,12
Vldknina® gkg ! susiny 243,19 267,64
ADF g kg™ susiny 263,8 344,6
NDF gkg™! 439.4 383,1
Popel’ gkg™! susiny 103,82 92,93
BNLV# gkg™! susiny 508,05 438,90
Skrobové hodnoty” 81 kg™! susiny 0,546 0,562
NEL MIJ kg™! susiny 6,64 5,96
NEV MJ.kg™! susiny 6,77 5.84
Cukry redukujici'’ gkg™' suginy 82,20 87,90
Cukry celkové!'  gkg™' suSiny 376,90 109,20

lp:lrztmetcr. 2dry matters, crude protein, 4digestible crude protein,
sfnt, “fiber, ash, xni!rogen-frec extract, “starch units, I"reducing
sugars, lloml sugars, lzgrass. l3;11&11]';\
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Laboratorni priprava silaze

Zavadla fezanka byla rozprostfena do tenké vrstvy
a pomoci rozpraSovace byl nanesen preparat. Bylo do-
drZzeno doporucené davkovani Bactozymu (tj. 10 mg
bakterialni sloZky a 0,1 ml enzymové slozky na kg fe-
zanky) i Microsilu (10 mg.kg™" silaZe). Preparaty byly
pied aplikaci fedény vodou tak, Ze 1 kg fezanky byl
oSetfen 1 ml suspenze preparitu. Vzorky fezanky s adi-
tivy i kontrolni fezanky s destilovanou vodou bez adi-
tiv byly naplnény po cca 200 g do plastovych sacku
(material: hlinikem pokoveny PETP12/PES0), které
pak byly vakuové uzavieny. Fermentace probihala v la-
boratofi pfi teploté kolisajici mezi 18 a 23 °C. V jejim
prub&hu byly odebirdany vzorky (vZdy cely sacek)
k analyze plynt, k chemické analyze silaZe a k mikro-
biologickym rozbortim.

Analyza plyni

V predpokladaném misté vpichu bylo na sacek na-
lepeno samolepici gumové septum. Objem 0,5 ml vniti-
ni atmosféry byl odebiran stfikatkou pro dévkovéni
plyni a analyzovan plynovou chromatografii. Podmin-
ky separace plyni: Kyslik (a vodik) byl stanoven na
ocelové ndpliiové koloné 0,3 mm x 2,5 m s molekulo-
vym sitem M5 (Supelco), nosny plyn a) argon, teplota
kolony 40 °C, b) vodik, teplota kolony =76 °C; CO,
byl stanoven na stejné koloné naplnéné Porapakem Q
(Supelco) s nosnym plynem vodikem pfi teploté kolo-
ny 40 °C. Teplota teplotnévodivostniho detektoru byla
150 °C, zhavici proud 100 pA. Relativni sloZeni plyni
bylo vypocteno z pomért pika s pfedpokladem shodné
odezvy slozek. K analyzam byl vyuZit plynovy chro-
matograf Chrom 5 (Laboratorni pfistroje, Praha) s da-
tastanici (Apex, Praha).

Chemicka analyza sildze

Stanoveni pH. Navizka 50 g sildZe byla rozmixo-
véana v 250 ml destilované vody. Hodnota pH byla mé-
fena ve vyluhu kombinovanou elektrodou.

Stanoveni kyselin. Navazka 4 g vzorku byla pfeve-
dena do 500ml odmérky, po pfidavku 4 ml chloroformu
byla doplnéna destilovanou vodou. Vyluh byl analyzo-
van kapilarni izotachoforézou (jednokapilarovy izota-
choforeograf Recman 900.1) v systému: LE: 10 mM
HCl + 22 mM e-aminokapronové kyseliny + 0,1 %
hydroxypropylmethyl celulézy; TE: S mM morfolin-
metan-sulfonova kyselina (Kvasni¢ka, Blatny,
1994).

Stanoveni ve vodé rozpustnych sacharidii. Navaz-
ka cca 5 g suchého vzorku byla pfevedena do 250 ml
70% etanolu, extrakce probihala za varu pod refluxem
1 hodinu. Alikvotni dil extraktu byl pfecistén karbora-
finem a zfiltrovan, filtrat byl na vakuové odparce od-
pafen do sucha. Odparek byl rozpustén v 1 ml destilo-
vané vody a analyzovén kapalinovou chromatografii za
téchto podminek: kolona — OSTION LGKS 0802 v Na*
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cyklu, mobilni faze — deionizovana voda, teplota 53 °C,
detekce RI. Kvantifikace byla provedena metodou
vnitfniho standardu (D-ribéza), ktery byl pfiddvan
k alikvotnimu dilu extraktu (Moravcova et al.,
1997).

Mikrobiologicky rozbor

PfibliZzné 20 g vzorku bylo asepticky odvéaZeno do
sterilniho sa¢ku a homogenizovano 1 minutu v homo-
genizatoru typu Stomacher se 100 ml sterilniho fedici-
ho roztoku (8,5 g NaCl, 1 g peptonu, 1 g Tweenu 80,
1 000 ml destilované vody). Takto pfipravené zakladni
fedéni bylo podle potieby dale fedéno desetinnym zpi-
sobem fedicim roztokem.

MIéEné bakterie (LAB) byly stanoveny kultivainé
po preliti pfislu$ného fedéni vzorku Lactobacillus MRS
agarem (HiMedia Laboratories Pvt. Ltd., Bombay, In-
dia) a kultivaci 48 aZ 72 hodin pfi 30 °C.

Plisné byly stanoveny rovnéZz kultivacné€ po preliti
zakladniho fedéni vzorku GKCH agarem (Imuna, s. p.,
Sarigské Michalany, SR) a kultivaci 72 hodin pfi 30 °C.

VYSLEDKY A DISKUSE

Prvnim kritériem, v némZ jsme hledali rozdily, byl
pribéh zmén obsahu glukézy béhem pocatku fermen-
tace. Na obr. 1 je uveden piiklad prib&éhu zmén kon-
centrace glukézy b&hem politecnich fazi fermentace
trivy a vojtésky, pfitemZ tato koncentrace byla vidy
vy38i u travy neZ u vojté8ky. Z vysledku je zfejmé, Ze
v pfipadé vzorku s pfidavkem Bactozymu doslo béhem
prvnich hodin k poklesu obsahu glukézy, poté byl po-
dobné jako u neosetfeného vzorku a vzorku bez enzy-
mové sloZzky pozorovan narist koncentrace glukozy,
patrné v dusledku jejiho uvolfiovani z polysacharidu.
Vliv oSetfeni aditivy se vyraznéji projevil tieti den po
aplikaci, a to poklesem koncentrace gluk6zy. Na obr. 2
je uvedena dynamika zmén LAB. Narust mikrofléry je
takika totoZny pro viechny porovnavané vzorky. Z to-
ho lze usuzovat, Ze pokles koncentrace gluk6zy muze
byt vyvolén jeji enzymovou oxidaci. Dynamika zmén
cukrii v pocateCnich stadiich fermentace je velmi vy-
znamna pro dal$i prabéh silaZovani i pro kvalitu pro-
duktu (Spic¢ka, 1995). Vysledky rozsihlejsi studie
zmén sacharidd béhem sildZovani, kterd byla soudasti
feSeného projektu, jsou prfedmétem zvlastni publikace
(Moravcova etal., 1997).

Dal3im uéinkem GO je sniZeni obsahu kysliku. Slo-
Zeni plynu bylo analyzovano po 48 hodinach fermenta-
ce, zjistény zbytkovy obsah kysliku je uveden na
obr. 3. U travy byly zji¥té€ny niZ8i koncentrace kysliku
u vzorkl bez GO neZ u vojtésky. V obou pfipadech byl
nejniZsi obsah kysliku ve vzorku pozorovan u vzorkia
ofetfenych Bactozymem. Tento ucinek GO byl tedy
potvrzen. ZvIasté patrny rozdil v koncentracich kysliku
byl pozorovan u kontrolnich vzorki (bez aditiv). Je
zfejmé, Ze pfi fermentaci trav dochézi k rychlému od-
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kysliceni 1 bez aditiv, zatimco u vojtésky je vliv bakte-
rii i enzyml vyznamny.

SniZeni koncentrace kysliku v atmosfére sildZe mu-
Ze ovlivnit, resp. potladit rozvoj plisni. Na obr. 4 je
zachycen vyvoj populaci plisni — také zde je patrny
niZ8i narust plisni u vzorki ofetfenych Bactozymem ve
srovnani s ostatnimi variantami. Z grafu je rovnéz pa-
trny pocateni néarist plisni na ukor zbytkového kysliku
v silaZi s maximem v blizkosti 24 hodin od pocatku
fermentace.

Na rozdil od pfiznivého Gcinku na rozvoj LAB a po-
tlaceni plisni muZe rychlé navozeni anaerobnich pod-
minek pfi hodnotich pH nad 4,1 nepfiznivé stimulovat
nérist klostridii a prostfednictvim jimi produkované
kyseliny mdselné potlacovat mlécné kvaSeni. Tento
vliv by v8ak mohl byt kompenzovéin dal$imi G¢inky
GO - produkei peroxidu vodiku inhibujiciho klostridia
a okyselenim silaZované hmoty kyselinou glukonovou.
RozsdhlejS§imu ucinku peroxidu vSak mohou branit
rostlinné a mikrobidlni katalazy, které jej rozkladaji.
Prabéh pH a zmény v obsahu kyselin jsou uvedeny na
obr.5,6a7.

Z obr. 5 je patrny rozdil v pribéhu pH mezi fermen-
taci stfedné fermentovatelného jilku a vojtésky jako
obtiZné&ji fermentovatelného materidlu. V obou pfipa-
dech je zfejmy pfiznivy vliv mikrobidlniho preparitu
na rychlost poklesu pH, zatimco u¢inek enzymového
komplexu je nezietelny.

Rozdily mezi fermentaci trdvy a vojtéSky, patrné
z obr. 5, jsou potvrzeny i grafy (obr. 6 a 7) zndzoriiu-
jicimi ¢asovou zavislost produkce kyselin octové
a mlé¢né. U obtiZnéji silaZovatelné vojtésky je nérist
koncentraci kyselin podstatné pomalej$i nez u travy.
Vliv Bactozymu se nejvyraznéji projevuje u vojtésky
i travy sniZzenim produkce kyseliny octové. U vojtésky
a ponékud méné vyrazné€ i u travy lze pozorovat zpo-
maleni tvorby kyseliny mlécné v pfitomnosti Bactozy-
mu ve srovnani se samotnym Microsilem. Tento jev by
mohl byt vysvétlen soutéZi o substrit (gluk6ézu) mezi
mléénymi bakteriemi a GO. Kyselina glukonové jako
produkt GO je sice rovnéZ fermentovéna, ale i homo-
fermentativni mlé¢né bakterie z ni tvofi produkty ty-
pické pro heterofermentativni mikrofloru (London,
1990), takZe celkova vytéZnost kyseliny mlécné je sni-
Zena. Druhé vysvétleni by mohlo vychézet z predpo-
kladu inhibice LAB kyselinou madselnou vytvofenou
klostridii podpofenymi dfivéj§im ustavenim anaerob-
nich podminek v pfitomnosti Bactozymu. Jak je patrné
z obr. 8, druhé vysvétleni by snad mohlo byt pouZito
pii fermentaci vojtésky, zatimco pfi fermentaci travy je
koncentrace kyseliny maselné v pritomnosti Bactozy-
mu relativné nejniZ$i a jeji vliv na nartst koncentrace
kyseliny mlééné by tedy mé&l byt mensi neZ u vzorki
se samotnym Microsilem.

Vedle diskutovanych kyselin byla vyhodnocena také
z6na odpovidajici kyseling glukonové. Zjisténé obsahy
jsou vSak vzhledem k pocate¢ni koncentraci glukézy
neredlné, ziejmé& za pouZitych podminek do$lo k nedo-
stateénému oddéleni kyseliny glukonové od ostatnich
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1. Zmény koncentrace glukézy
pfi fermentaci jilku (J) a voj-
t&8ky (V) - Changes in glucose
concentration during fermenta-
tion of Italian ryegrass (J) and
alfalfa (V)

koncentrace glukézy = glucose
concentration; for Figs. 1-8:
Cas = time

2. Vyvoj mlé&nych bakterii pfi
fermentaci jilku (J) a vojtéky
(V) - The pattern of lactic bac-
teria during fermentation of Ital-
ian ryegrass (J) and alfalfa (V)

konc. mlé¢. bakt. = lactic acid
bacteria concentration

3. Obsah kysliku v atmosféfe u-
vnitf silize po 48 hodindch fer-
mentace — Oxygen content in the
atmosphere inside silage after
48-hour fermentation

konc. kysliku = oxygen concen-
tration

4. Zmény koncentraci plisni pfi
fermentaci jilku (J) a vojt&sky
(V) — Changes in mould concen-
trations during fermentation of
Italian ryegrass (J) and alfalfa
V)

konc. plisni = mould concentra-
tions

5. Prub&h zmén pH pii fermen-
taci jilku (J) a vojt&sky (V) -
The course of pH changes during
fermentation of Italian ryegrass
(J) and alfalfa (V)
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6. Produkce kyseliny octové pfi
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during fermentation of Italian
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during fermentation of Italian

—&— Bactozym ryegrass (J) and alfalfa (V)
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kyselin s podobnou pohyblivosti v pouZitém systému.
Mohlo by jit napf. o galaktuonovou kyselinu uvolng-
nou z pektinovych latek apod.

Z uvedenych vysledki je ziejmé, Ze pouZiti gluko-
zaoxidazy v probioticko-enzymovém aditivu ovliviiuje
pozitivn& priibéh fermentace zejména redukci zbytkového
kysliku v atmosféfe uvnitf silaZe, potlatenim rozvoje
plisni v potate¢ni fazi fermentace a sniZenim produkce
kyseliny octové. Jeji aplikace ma vSak i negativni G¢in-
ky, a to zejména zvySeni obsahu kyseliny maselné ve
vojt&skové silazi.
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VEKOVE A RASTOVE STUDIE NIEKTORYCH DRUHOV
RYB V RIEKE TURIEC

AGE AND GROWTH STUDIES OF SOME FISH SPECIES
IN THE TURIEC RIVER

V. Muzik

Slovak Anglers Union, Banskd Bystrica, Slovak Republic

ABSTRACT: This work represents a continuation of the study of quality and quantity of ichthyofauna of the Turiec river
(MuzZik, 1996b). Recently the growth and production parameters of fish population in Turiec have suffered from the impact
of adverse agents. The main topic of this work is a comparison of the results that we have obtained from numerous research
works performed previously by other authors. Fish samples were obtained through electrofishing using 2 electroshocking
devices and subsequently processed using the standard ichthyological methodology. The correction rate in the case of trout
was 25.3 mm, of grayling 32 mm and in the case of little chop 63.93 mm. The absolute values of length and weight growth
in brown trout are reported in Tab. I. In total we have examined 80 trouts in three age categories. Length and weight parameters
of the catches classified in the Ist, IInd, and IIlrd age categories were 139 mm and 41 g, 171 mm and 76 g and 234 mm and
193 g, respectively. The growth values for the past years of their life were as follows: year class 1: 86 mm and 10 g, year
class 2: 133 mm and 36 g and year class 3: 196 mm and 114 g. According to the relative growth parameters (Tab. II), the
growth was most intensive in the case of trout within the first age category, where the condition coefficient was the highest
— 1.65. The growth parameters of grayling are reported in Tab. III. We have examined 87 graylings in five age categories.
The parameters of the catches classified in the Oth, Ist, IInd, I1Ird, IVth age categories were 95 mm (length) and 13 g (weight),
191 mm and 106 g, 226 mm and 176 g, 330 mm and 570 g and 346 mm and 628 g, respectively. The growth values for the
past years of the life of grayling were as follows: year class 1: 103 mm and 17 g, year class 2: 183 mm and 71 g, year class
3: 276 mm and 212 g and year class 4: 318 mm and 488 g. The relative growth values of grayling for particular age categories
drop during later life periods (see Tab. IV). The age and growth parameters of little chop are reported in Tabs. V and VI
Tab. VII indicates the Bertalanffy constants for brown trout and grayling, together with the calculated profitability limit of
linear growth and the harvestable size for the examined population. As evident the last two parameters are relatively low.
The harvestable sizes of trout and grayling are 150 mm and 232 mm, respectively, which indirectly suggests that young
populations are involved (ascending populations) with a low share of older individuals (Pivni&ka, 1981).

age and growth; relative growth parameters; Bertalanffy equation; condition coefficient; brown trout (Salmo trutta m. fario);
grayling (Thymallus thymallus); little chop (Zingel streber)

ABSTRAKT: Prica je pokraovanim $tiidie zaoberajiicej sa kvalitou a kvantitou ichtyofauny rieky Turiec (MuZik, 1996b).
Vzorky ryb boli spracované beZnou ichtyologickou metodikou. Velkost odseku u pstruha je 25,3 mm, lipiia 32 mm a u kolka
63,93 mm. Absolitne hodnoty dizkového a hmotnostného rastu 80 jedincov pstruha poto&ného su tieto: 1. rok 86 mma 10 g,
2. rok 133 mm a 36 g, 3. rok 196 mm a 114 g. Rast lipiia je vyhodnoteny u 87 exemplarov v piatich vekovych kategéridch:
1. rok 103 mm a 17 g, 2. rok 183 mm a 71 g, 3. rok 276 mm a 212 g, 4. rok 318 mm a 488 g. Vekové a rastové tidaje kolka
mensieho boli stanovené z deviatich ulovenych jedincov. Rastové konstanty Bertalanffyho boli vypocitané pre pstruha po-
to&ného a lipiia, spolu s uréenim hranice rentability linedrneho rastu a lovnej df#ky. Lovn4 dl#ka pstruha je 150 mm a lipiia
232 mm, ¢o poukazuje na skuto¢nost, Ze sa jedna o mladé populacie (na vzostupe) s nizkym podielom star3ich jedincov.

vek a rast; relativne rastové parametre; Bertalanffyho rovnica; koeficient kondicie; pstruh poto&ny (Salmo trutta m. fario);
lipefi (Thymallus thymallus); kolok maly (Zingel streber)

L0A70))) kymi vplyvmi. Ich pdsobenie sa prejavilo nielen na

formovani $truktiry rybej obsadky, ale aj v oblasti ras-

Préca je pokracovanim $tidie zaoberajiicej sa kvalitou
a kvantitou ichtyofauny rieky Turiec MuZik, 1996b).
Rie&ny ekosystém bol v obdobi poslednych 10 rokov
znacne ovplyviiovany mnohymi negativnymi antropic-
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tovych a produkénych parametrov hospodérsky cennych
salmonidov. Problematikou rastu lososovitych ryb na Tur-
ci sa zaoberalo mnoho naSich autorov (Bastl et al.,,
1975; Hol&ik et al., 1990), ktorych vysledky si
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v naSej praci porovnané s absolitnymi aj relativnymi
rastovymi hodnotami pstruha poto¢ného a lipiia. Veko-
vé a rastové $tidie kolka mensieho dopliiaji pomerne
sporadické informécie o ekoldgii vzacnych chrinenych
druhov ryb na Slovensku.

MATERIAL A METODA

Podrobnu $pecifikaciu rieky Turiec spolu s fyzikalno-
-hydrologickymi parametrami sledovanych lokalit poda-
vaji Novak (1958)a MuzZik (1996b). Vzorky ryb
boli ziskané v teréne elektrolovom, s pouZitim dvoch
elektrickych agregitov, a spracované beZnou metodi-

rastovy model von Bertalanffyho, so stanovenim cha-
rakteristik Ly, K, t; podla Ford—~Walfordove;j transfor-
macie (Pivnicka, 1981).

VYSLEDKY

Absoliitne hodnoty dfzkového a hmotnostného rastu
pstruha poto¢ného sii uvedené v tab. I. Celkove sme vy-
hodnotili 80 jedincov pstruhov v troch vekovych kateg6-
ridch. Ulovené ryby I. vekovej kategérie mali v priemere
139 mm a 41 g, v II. vekovej kategérie 171 mm a 76 g
a v III. vekovej kategérii 234 mm a 193 g. Hodnoty
rastu za uplynulé roky Zivota s nasledovné: 1. rok 86 mm
al0g, 2. rok 133 mma36g, 3. rok 196 mma 114 g.

I. Linedrny a hmotnostny rast pstruba poto¢ného (Salmo trutta m. fario Linnaeus, 1758) v rie¢ke Turiec — Linear and weight growth of

brown trout (Salmo trutta m. fario Linnaeus, 1758) in the Turiec river

Priemerna dlzka tela | Priemernd kusovi | Spiitne vypogitané diZky tela — SI (mm)
Vekovié Poéet Rok Podet S1 (mm) v éase hmotnost (g) v ¢ase [ a hmotnosti — w (g) pre jednotlivé roky
skupina' | anulov? |ulovenia® plarov* ulovenia® ulovenia® Zivota’
rozpitie® | priemer’ | rozpiitie | priemer 1. rok' | 2. rok 3. rok
| 85
I 1+ 1994 29 112-158 139 22-85 41
w 10
Sl 83 128
II. 2+ 1994 38 155-197 171 40-136 76
w 9 32
SI 90 138 196
111 3+ 1994 13 190-290 234 103-390 193
w 11 40 114
. 7 S1 86 133 196
Priemer
w 10 36 114

5

nge category, number of annular rings, yea: of catching, “number of spccxmcns average body length SI (mm) at the moment of catching,

range, ‘'mean, averngc individual weight (g) at the of hi

the separate years of life, I(ye:u'

kou (Muzik, 1995, 1996a, b). U pstruha poto¢ného
bol merany ordlny polomer, u lipiia a kolka diagondlny
polomer Supiny. Korekéné hodnoty sme vypogitali z re-
gresnych rovnic, vyjadrujicich zavislost polomeru Supiny
a dlzky tela v ase ulovenia. Velkost odseku u pstruha je
25,3 mm, u lipiia 32 mm a u kolka 63,93 mm. Hmot-
nostny rast pstruha, lipiia a kolka sme spitne urCovali
z GM regresnych rovnic, vypocitanych spolu s ich prie-
mernym koeficientom kondicie:

— pstruh poto¢ny: log w = —4,752215 + 2,970766 . log SI;

FK = 1,5359

— lipeii: log w = —-4,791514 + 2,988994 . log SI;
FK = 1,5316
— kolok mensi: log w = -5,382018 + 3,189024 . log S/;

FK = 1,0417

Korelaéné koeficienty (r) boli: 0,972 + 0,027 pre
pstruha, 0,99 * 0,015 pre lipita a 0,985 + 0,065 pre
kolka mensieho.

Koeficient kondicie a relativne ukazovatele intenzi-
ty rastu sme stanovili podla beZnych vzorcov (Hol-
&ik, Hensel, 1972; Cugunova, 1959). Na vyhod-
notenie linedrneho rastu pstruha potoéného sme pouZili
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d body lengths — SI (mm) and weights — w (g) for

Podla relativnych rastovych ukazovatelov (tab. II)
najrychlejSie rastli pstruhy vo svojom prvom rastovom
obdobi, kedy bol zaznamenany i najvys§i koeficient kon-
dicie — 1,65. Linedrny rast pstruha podla charakteristiky
rastu bol najvicsi v trefom rastovom obdobi u IIL. ve-
kovej skupiny. Specificka rychlost rastu kulminuje v pr-
vom roku Zivota a s narastajicim vekom klesa.

Rast lipiia je znazorneny v tab. III. Vyhodnotili sme
87 exemplarov v piatich vekovych kategoriach. Ulove-
né ryby 0. vekovej kategérie boli priemerne 95 mm dlhé
s hmotnostou 13 g, v I. vekovej kategérii 191 mm a 106 g,
v II. vekovej kategérii 226 mm a 176 g, v III. kategorii
330 mm a 570 g a v IV. kategérii 346 mm a 628 g. Rast
lipfiov v predchadzajicich rokoch Zivota bol nasledov-
ny: 1.rok 103 mma 17 g, 2. rok 183 mm a 71 g, 3. rok
276 mm a 212 g, 4. rok 318 mm a 488 g.

Relativne prirastky u jednotlivych vekovych skupin
klesaji v starSich rastovych obdobiach (tab. IV). Cha-
rakteristika rastu sa vyrazne zvySuje v druhom a trefom
rastovom obdobi I1I. a IV. vekovej skupiny. Specifick4
rychlost rastu lipfia je pomerne vyrovnana vo vietkych
vekovych skupinach.

ZIVOCISNA VYROBA, 42, 1997 (7): 331-335



I1. Relativne ukazovatele rastu pstruha potoéného (Salmo trutta m. fario Linnacus, 1758) — Relative parameters of brown trout (Salmo trutta

m. fario Linnaeus, 1758) growth

Koeficient Rastové Relativny Relativny Charakteristika Specificka
\‘:ekpvﬂl kondicie? obdobie linearny prirastok? | hmotnostny prirastok® rastu® rychlost rastu”
skupina’
K 1 rok C C_w C_lh C_l
& 1.65 0.-1. 3,47 39,00 28,47 1,50
0.-1. 3,37 35,00 28,01 1,47
1L 1.59
1.-2. 0,54 2,56 35,95 0,43
0-1. 3,74 43,00 29,55 1,56
1L 1.51 1.-2. 0,53 2,64 3847 0,43
2.-3. 0,42 1,85 48,42 0,35
Ukazovatel intenzity lineirneho rastu populdcie® 34,00653
Ukazovatel intenzity hmotnostného rastu populicie’ 158,88889

'nge category, Zcondition coefficient, 3gmwth period, 1 year, “relative linear increment, “relative weight increment, %growth charac-
terisn'c.’speciﬁc growth rate, l‘pa:.r:lme!er of linear growth intensity in the population, 5'pnrzlmeter of weight growth intensity in the population

III. Linedrny a hmotnostny rast liptia (Thymallus thymallus Li

1758) v riecke Turiec — Linear and weight growth of grayling

(Thymallus thymallus Linnaeus, 1758) in the Turiec river

Priemernd dl?ka | Priemerna kusovi
Spiitne vypogitané dlzky tela — S1 (mm)
Vekova | Pocet Rok Pocet fela: S1. (m) s hmotiigel:(g) s | ahmotnosti — w (g) pre jednotlivé roky Zivota®
skupina! | anulov? |ulovenia® plarov* | v €ase ulovenia v dase ulovenia
rozpiitie® | priemer’ | rozpitie | priemer 1.rok' | 2.rok | 3.rok | 4. rok
Sl -
0. 0+ 1994 4 92-99 95 12-14 13
w 2
Si 101
1 1+ 1994 68 165-224 191 85-160 106
w 16
N 90 161
1L 2+ 1994 11 195-270 226 107-280 176
w 11 64
S1 112 196 279
I 3+ 1994 1 330 330 570 570
w 22 115 330
N 109 191 272 318
1v. 4+ 1994 3 327-365( 346 555-780| 628
w 20 106 306 488
Priemer? Sl 103 183 276 318
ri r
w 17 71 212 488

For 1-10 see Tab. I

Vekové a rastové tdaje kolka mensieho si uvedené
v tab. V a VL. PretoZe sa jednd o mensi podet skiima-
nych jedincov, zistené hodnoty nemusia byf charak-
teristické pre celd turiansku populaciu kolkov.

V tab. VII. st uvedené Bertalanffyho rastové kon3-
tanty pre pstruha potocného a lipiia, spolu s vypocita-
nou hranicou rentability linearneho rastu a lovnou dizkou
pre sledované populicie. Ako vidno, posledné dva para-
metre si pomerne nizke. Lovna dizka pstruha je 150 mm
a lipiia 232 mm, ¢o poukazuje nepriamo na skutoCnost, Ze
sa jedna o mladé populdcie (na vzostupe) s nizkym podie-
lom starSich jedincov (Pivnicka, 1981).

DISKUSIA

Rast pstruha poto¢ného moZno porovnavat s idajmi
mnohych autorov, ktori sledovali toky obdobného cha-
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rakteru. Ak sledujeme rast v druhom aZ Stvrtom roku
Zivota, rychlejSie rastli pstruhy v Jele$ni (Kirka, 1974),
vo vodnej nadrzi Nova Bystrica Mu Zik, 1996a), v rie-
ke Turiec (Bastl, 1975) a tiez v Lubochnianke (M u -
Zik, 1995). Pomalsi rast zistil Lohnisky (1960, 1963)
v Sténave, Di\}okej Orlici a Rokytenke.

Zisteny rast lipfia je pomerne rychly, v porovnani
s udajmi v inych vodach Slovenska. Iba Stranai
(1992) a Bastl et al. (1975) zaznamenali rychle;jsi
rast lipiov na Turci v prvom a druhom roku Zivota.
V trefom a Stvrtom roku rastol lipefi pomalSie v Revii-
cej (Balon, 1953), v Nitrici (Sedlar, 1970) a tiez
v Turci (Bastl, 1975).

O raste kolka malého su v nasej literatire len skrom-
nejSie idaje. Nami zisteny rast kolka v trefom a $tvr-
tom roku Zivota je rychlejsi, ako sledovali Stréafiai
(1976) na Hrone a Krupka (1973) v Ondave. Kolky
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1V. Relativne ukazovatele rastu lipiia (Thymallus thymallus Li 1758) v Turci — Relative parameters of grayling (Thymallus thymallus
Linnaeus, 1758) growth in Turiec

Koeficient Rastové Relativny Relativny Charakteristika Specificka
zekf"'ﬂl kondicie? obdobie linedrny prirastok® | hmotnostny prirastok’ rastu® .| rychlost rastu’
skupina

g K 1 rok € C_w C_lh C.l
| L. 1.5583 0.-1. 4,32 63,00 31,74 1,67
0.-1. 3,74 43,00 29,55 1,56
1L 1.6399

1.-2. 0,79 4,82 52,34 0,58
0-1. 4,89 87,00 33,71 1,77
ML 1.4408 1.-2. 0,75 423 62,66 0,56
2.-3. 0,42 1,87 69,21 0,35
0.-1. 4,74 79,00 33,19 1,75
v 1.5925 1.-2. 0,75 4,30 61,14 0,56
2.-3. 0,42 1,89 67,52 0,35
3.-4. 0,17 0,59 42,50 0,16

Ukazovatel intenzity linedrneho rastu populdcie® 35,92674

Ukazovatel intenzity hmotnostného rastu populicie? 161,60682

For 1-9 see Tab. I1

V. Linedrny a hmotnostny rast kolka malého (Zingel streber Siebold, 1863) v Turci — Linear and weight growth of little chop (Zingel streber
Siebold, 1863) in Turiec

Priemernd dlzka | Priemerna kusova =
Spiitne vypotitané dlzky tela — S1 (mm)
Vekova | Podet Rok Podet tela SI (mm) hmotnost (g) ik . N Sivota?
skupina! | anulov? |ulovenia®| exempldrov* | v Zase ulovenia® | v Ease ulovenia® s hmommost] = wiTK) pee iednotind doky Ko
rozpitie® | priemer” | rozpiitie | priemer 1.rok'" | 2.rok | 3.rok | 4.rok
SI 91 114
1L 2+ 1994 2 125-135 130 20-23 23
w 7 15
Sl 78 96 110
1L 3+ 1994 4 100-144 120 10-31 20
w 4 9 13
N 82 96 120 134
Iv. 4+ 1994 3 132-145 141 25-34 30
w 5 9 18 25
Priemer’ Sl 84 102 115 134
w 5 11 16 25

For 1-10 see Tab. I

VI. Relativne ukazovatele rastu kolka malého (Zingel streber Siebold, 1863) v Turci — Relative parameters of little chop (Zingel streber
Siebold, 1863) growth in Turiec

Koeficient Rastové Relativny Relativny Charakteristika Specifickd
\l:"k?v"‘l kondicie? obdobie linearny prirastok® | hmotnostny prirastok® rastu® rychlost rastu’
SKupmna
5 K 1 rok C C_w C_lh c.1
0.-1. 3,79 27,00 29,76 1,57
1L 0.978
1-2. | 0,25 1,14 20,51 0,23
0.-1. 3,11 le.00 26,83 1,41
1L 1.094 1.-2. 0,23 1.25 16,20 021
2.-3. 0,15 0,44 13,07 0,14
0.-1. 332 19,00 27,78 1,46
v, 1.0768 1.-2. 0,17 0,80 12,93 0,16
2.-3. 0,25 1,00 21,42 0,22
3.-4. 0,12 0,39 13,24 0,11
Ukazovatel intenzity linedrneho rastu populacie® 12,67385215
Ukazovatel intenzity h ého rastu populicie? 55,42613636

For 1-9 see Tab. II
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VIIL. Charakteristiky linedrneho rastu podla von Bertalanffyho — Linear growth characteristics according to Bertalanffy

Hlavné ukazovatele' Dril by

pstruh potogny'? lipeii'!
Maximalna hypoteticka dizka? Loo 388 560,1
Koeficient rychlosti zmien prirastkov? K 0,2324 0,2101
Priemerny potiatoény vek* ty 0,02989 -0,01873
Hranica rentability linedrneho rastu® I(R) 2383 329,3
Vek pri hranici rentability® T(R) 4,13 42
Lovna dizka’ I(HS) 149,2 . 231,8
Vek pri dosiahnuti lovnej dizky® t(HS) 2,12 2,52

'main characteristics, >maximum hypothetic length, 3coefficient of the rate of increment changes, 4uvemge initial age, sproﬁtnbility limit
for linear growth, “age at profitability, limit, "harvestable size, *age at the time of harvestable size, *fish species, "®brown trout, ''grayling

z Turca v3ak rastli pomalSie ako v rieke Nitre (M aka-
ra, 1980) a v Dunaji (Krupka, 1973).
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Original scientific papers, short communications, and selec-
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nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
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The author is fully responsible for the originality of his
paper, for its subject and formal correctness. The author shall
make a written declaration that his paper has not been publish-
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