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EMBRYONALNI MORTALITA SNASKOVYCH LINII RIR
A BPR V PRUBEHU INKUBACE

EMBRYONIC MORTALITY IN LAYING STRAINS RIR AND BPR
DURING INCUBATION

L. Méchal', S. JeFabek?

'Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
’Integra a.s., Zabcice, Czech Republic

ABSTRACT: Fertility of hatching eggs, hatchability and embryonic mortality were investigated in three original strains (RIR,
BPR-1 and BPR-2) during pedigree hatching in five periods — by the 3rd, 7th, 14th, 20th day and at the stage of breaking
through the eggshell. Average hatchability of all three strains was 76.6%, the share of ,,clear” eggs made 13.3% and embryonic
mortality amounted to 10.1%. The peaks of embryonic mortality of all three strains were recorded in two periods — on the
seventh day and at the end of incubation. It was on average 18.4% out of the total embryonic mortality on the seventh day
of incubation, 33.4% on the twentieth day of incubation and 37.1% at the moment of breaking through the eggshell. With
respect to between-the-strains differentiation, the highest embryonic mortality was observed in the two strains with higher
coefficients of inbreeding BPR-2 (12.8%) and RIR (12.6%) than in strain BPR-1 (4.7%). There was not however any marked
difference between the strains in the distribution of dead embryos in the course of incubation. The embryonic mortality of
all three strains is typical of inbredized strains by its pattern (increase at the moment of breaking through the eggshell).

hatching eggs; strains; embryonic mortality; inbredization

ABSTRAKT: U tfi vychozich linii (RIR, BPR-1 a BPR-2) byla v prib&hu rodokmenného lihnuti sledovéna fertilita ndsado-
vych vajec, lihnivost a embryonalni mortalita v péti obdobich — do 3., 7., 14. a 20. dne a ve stadiu klubani. Prumérna lihnivost
u v3ech tfi linii kulminovala ve dvou obdobich — v sedmém dni a na konci inkubace. Sedmy den inkubace dosahovala
v pruméru 18,4 % z celkové embryonalni mortality, dvacéty den inkubace 33,4 % a pfi klubani 37,1 %. Z hlediska mezili-
niové diferenciace byl zji$tén nejvyssi embryonélni Ghyn u obou linii s vy$8im koeficientem inbridingu BPR-2 (12,8 %) a RIR
(12,6 %) nez u linie BPR-1 (4,7 %). Nebyl v3ak zji§tén vyrazny rozdil mezi liniemi v rozloZeni podilu odumfelych zarodka
v prib&hu inkubace. Svym prib&hem (zvy3eni v obdobi klubéni) je embryondlni mortalita v8ech tfi linii charakteristicka pro
inbredizované linie.

nasadova vejce; linie; embryonalni mortalita; inbredizace

UvVoD minance, manifestace nékterych gena vyvolavajicich

urlité zvlastnosti metabolismu nebo Cinitele determi-

Mezi sledovand kritéria plodnosti u driibeZe lze za-
fadit fertilitu ndsadovych vajec, embryonalni mortalitu
a lihnivost. Reprodukéni schopnost vyjidiena lihnivos-
ti je ovliviiovina mnoha genetickymi a negenetickymi
Ciniteli, rozhodujicimi i o embryonélni mortalité.

Lihnivost je multifaktoridlni vlastnost, na jejiZ rea-
lizaci se podili velké mnoZstvi faktorii vnéjSiho (tech-
nika lihnuti, v&k zvifat, vyZiva a zdravotni stav) i vnit-
niho prostiedi(genotyp lihnutych kufat — pfitomnost
letdlnich a semiletalnich faktord, pleiotropni ucinky,
hmotnost vajec a pomér Zloutku a bilku — Médchal
et al., 1992). Pro kvalitu ndsadovych vajec je dileZity
geneticky determinovany metabolismus rodi¢t. Zavaz-
nym faktorem diferenciace embryonalni Zivotnosti mu-
Ze byt projev genetické homeostazy, fenomén superdo-

ZIVOCISNA VYROBA, 41, 1996 (11): 481-484

nujici jinou vlastnost, kterd modifikuje do urcité miry
i lihnivost. Je samoziejmé, Ze vSechny tyto vlivy mo-
hou pusobit ve vzajemné interakci a velmi Casto je t€Z-
ké odlisit jednotlivé sloZky. Fyziologické hodnoty lih-
nivosti z vloZenych vajec u komeréné& rozsifenych
snaskovych hybridi jsou udavany v rozmezi 85 az 93 %.
Napi. Mauldin (1989) zjistil u oplozenych vajec
pochézejicich z 18 500 hejn brojlerovych slepic v USA
prumérnou lihnivost 89,1 %. Nejvys§i lihnivost byla
u vajec pochazejicich od slepic ve véku mezi 34 a7 42
tydny. Vztahem véku slepic a fertility vajec se zabyvali
Fasenko etal. (1992a), ktefi sledovali vliv véku sle-
pic a poradi sneseného vejce v sérii na oplozenost, lih-
nivost, Zivotnost a embryondlni vyvoj. V souladu s au-
tory O’Sullivan et al. (1991) udavaji, Ze fertilita
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a lihnivost prikazné zévisi na véku slepic — starsi sle-
pice redukovaly fertilitu i lihnivost. RovnéZz embryonil-
ni vyvoj souvisi s vékem slepic. Altabari a Kuno-
di (1989) poukazuji na vliv délky skladovani
nasadovych vajec na lihnivost a embryonélni mortalitu.
Zatimco pfi skladovani do 7 dnii nebyly zjist€ny pod-
statné rozdily (lihnivost se pohybovala nad 84 %, em-
bryondlni mortalita pod 5 %), pfi skladovéani del$im
neZ 11 dnt se sniZila lihnivost pod 74 % a embryondlni
mortalita zvySila nad 12 %. Napf. Christensen et
al. (1993) sledovali embryondlni mortalitu u linii krit
selektovanych na snasku a rychly rast. V prvnim tydnu
inkubace se mortalita mezi ob&ma selektovanymi lini-
emi a kontrolou (randombredni populaci) neliila, ale
vyrazné se zvyS$ila v obdobi klubani oproti kontrolni
skuping. Vliv inbredni deprese na embryonalni morta-
litu bilych leghornek sledovali Brah et al. (1991).
Embrya s koeficientem inbridingu 25 %, 12,5 % a0 %
vykézala prikazné rozdilnou mortalitu — 24,8 %,
228 % a9,5 %. Dunnington et al. (1990) zjistili
pozitivni heterozni efekt u kfiZenct linii slepic 29 ge-
neraci selektovanych na hmotnost téla pro pozdni em-
bryondlni mortalitu a lihnivost z oplozenych vajec.
Uvadgji nazor, Ze dlouhotrvajici selekce na hmotnost
téla redukuje Zivotaschopnost. Peebles a Marks
(1991) udavaji niZsi lihnivost a vy$8§i embryondlni mor-
talitu u linii kiepelek selektovanych na rust neZ u linii
neselektovanych.

MATERIAL A METODA

Analyza embryondlni mortality tfi vychozich linii
snaSkového hybrida Moravia BSL (Integra a.s., Zabgi-
ce) probihala v dobé rodokmenného lihnuti u klinicky
zdravych slepic ve véku 52 aZ 56 tydni. Od slepic
vSech tfi linii bylo nasazeno celkem 6 764 vajec.

Lihnivost, zastoupeni neoplozenych vajec i embryo-
nélni mortalita byly hodnoceny uvnitf tfi termint lih-
nuti kazdé z vychozich linii snaSkového hybrida Mora-
via BSL (BPR-2 a RIR) a dvou lihnuti linie BPR-1. Ke
stanoveni dne inkubace, ve kterém doSlo k odumfeni
zarodku, byla u vSech nevylihnutych vajec naruSena
skofdpka a embryo bylo vizuilné posouzeno. Den od-

. umfeni byl uréen podle stadia vyvoje embrya na zakla-

dé ,,Casového prehledu embryonalniho vyvoje kufete*
(Hampl, 1987). Tzv. Cistd vejce (tzn. skutecné neop-
lozena a odumfelé zdrodky v pocitcich vyvoje) byla
vyfazovana po tydnu inkubace pfi prvni prohlidce.

Podle stadia vyvoje byly odumfielé zarodky rozdéle-
ny do péti obdobi — do 3, do 7, do 14 a do 20 dnu.
Zv14stni skupinu tvorily zarodky odumielé v obdobi
klubéni s naru$enou skofdpkou.

VYSLEDKY A DISKUSE

Na rozdilnou lihnivost nasadovych vajec a embryo-
nalni mortalitu ma vliv jak liniovéa pfislu$nost, tak i po-
fadi nasady. Primérna lihnivost slepic vychozich linii
sna§kového hybrida Moravia BSL (BPR-1, BPR-2
a RIR) ve tfech po sob& nasledujicich ndsadach dosahla
pouze 76,6 % (tab. I) a je vyrazné& niZ&i, neZ byva u ro-
di¢ovskych kompleti:

— u jednotlivych néisad je patrné sestupna tendence od
prvni ke tfeti — 80,7, 76,3 a 64,6 %;

- pocet neoplozenych, tzv. ,Cistych®, vajec se naopak
zvySoval — 8,6, 16,7 a 21,8 %; pfi¢inou je vysoké
zatizeni kohoutl v obdobi rodokmenného lihnuti
s naslednym vy&erpanim, zvla$t u jedincli s niZsi
produkci ejakulétu, u kterych je provadén kazdoden-
ni odbér spermatu;

— embryonalni mortalita kolisala v jednotlivych nasa-
dach v rozpéti 7,0 az 13,6 %.

Celkové nizsi lihnivost vychozich linii ovliviioval
delsi neZ tydenni sbér nasadovych vajec a doba sklado-
vani vajec (Altabari, Kunodi, 1989) v pfiprav-
nich snaskovych hal v letnich mésicich, které se pro-
dlouZzila az na nékolik dni. ZvySena teplota ve vejci
umoZiiuje pokracovéini embryonalniho vyvoje (Wil-
son, 1990), jenz se vSak zdhy definitivné zastavi
a vejce je pak zafazeno mezi tzv. neoplozena, Cista.

Paralelné se také zvySuje embryondlni mortalita
(Scott, MacKenzie, 1993). Jeji hodnota kolisala
v jednotlivych ndsadach mezi 7,0 aZ 13,6 % a jeji vySsi
ovliviiovala nejen délka M auldin, 1989; Fasenko
et al., 1992b) a podminky skladovéni vajec, ale i in-
bredni deprese (Brah et al., 1991; Ino, 1992), vy-

1. Oplozenost, embryondlni mortalita a lihnivost vychozich linii sniSkového hybrida Moravia BSL v jednotlivych nasadich rodokmenného
lihnuti — Fertility, embryonic mortality and hatchability of original strains of the laying hybrid Moravia BSL on the particular trays with

eggs set for pedigree hatching

Jednotka® 1. lihnuti’ 2. lihnuti 3. lihnuti Celkem®

Nasazeno' ks 3571 2012 1181 6 764

Neoplozeno? ks 309 336 258 903
% 8,6 16,7 21,8 13,3

Embryondlni mortalita® ks 381 141 161 683
% 10,7 7,0 13,6 10,1

Vylihnuto? ks 2 881 1535 762 5178
Lihnivost’ % 80,7 76,3 64,6 76,6

'set eges, Zunfertilized eggs, 3cmbryonic mortality, “hatched chicks, shntchnbility. Sunit, 71st hatching, Rtotal
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plyvajici z inbredizace vychozich linii a ze zmén jejich
metabolismu (Lerner, 1962).

U matefské linie BPR-1 byla zji§téna nejvyssi lihni-
vost — 82,4 % (tab. II) a zaroveii i nejnizsi embryondlni
mortalita (4,7 %). Naopak nejniZsi lihnivost byla shle-
déna u otcovskeé linie RIR — 72,1 %. Relativné nejvy3ssi
embryondlni mortalita byla zaznamenéna u linii RIR
(12,8 %) a BPR-2 (12,6 %).

Na vy3§i lihnivosti linie BPR-1 se podili i silny se-
lekéni tlak, kdy v uplynulych tfech generacich byly
mnoZeny pouze mateiské a otcovské rodiny s nejvyssi
lihnivosti. Negativni selekce byla provedena az 75%
vyfazenim matefskych rodin s niZ$i a primérnou lihni-
vosti a hodnota F, dosahovala maximalné 6,25 %.

Embryonalni mortalita u vSech tfi vychozich linii
(BPR-1, BPR-2 a RIR) kulminovala ve dvou obdobich
inkubace (tab. III): sedmy den inkubace dosahovala
v pruméru 18,4 % z celkové embryondlni mortality,
dvacéty den inkubace 33,4 % a pfi klubéni 37,1 %.

Pokud jde o meziliniovou diferenciaci, byl zjiStén
nejvyssi embryonalni dhyn u obou linii BPR-2 a RIR
s vy§8i hodnotou F, (aZ 12,50 %) neZ u linie BPR-1.

Nebyl vSak zji§t€n vyrazny rozdil mezi liniemi
v rozloZeni podilu odumfelych zarodki v pribé&hu in-
kubace. Svym prib&hem (obr. 1) a zvySenim v obdobi
klubéni je embryonalni mortalita vSech ti linii charak-
teristicka pro inbredizované linie (Christensen et
al., 1993).

mortalita (%)
o0

40

301

201

20
klubani dny
1. Embryonilni mortalita (osa y) vychozich linii hybrida Moravia BSL

v prib&hu inkubace (osa x) - Embryonic mortality (y-axis) of original
strains of the hybrid Moravia BSL during incubation (x-axis)

mortalita = mortality, klubdni = breaking through the shell, dny =
days

Pricinu prvni kulminace mortality lze vysvétlit zvy-
Senou teplotou v predlihnich. Druhou kulminaci lze pfi-
fadit k poruchdm prechodu od alantoidniho k plicnimu

I1. Oplozenost, embryondlni mortalita a lihnivost vychozich linii BPR-1, BPR-2 a RIR - Fertility, embryonic mortality and hatchability of

original strains BPR-1, BPR-2 and RIR

Jednotka® BPR-1 BPR-2 RIR

Nasazeno' ks 2158 2154 2452

k: 279 248 3
Neoplozeno® s "

%o 12,9 11,5 15,3

ks 100 276 307
Embryondlni mortalita®

% 47 12,8 12,6
Vylihnuto® ks 1779 1 630 1769
Lihnivost’ % 82,4 75,7 72,1

For 1-6 see Tab. I

II1. Embryondlni mortalita vychozich linii snd8kového hybrida Moravia BSL v &asovych tsecich inkubace — Embryonic mortality of original
strains of the laying hybrid Moravia BSL in the time segments of incubation

Vek odumfelgch embryi! BPR-1 BPR-2 RIR Celkem’
ks % ks % ks %o ks %

Do 3 dnii? 12 12,0 5 1.8 15 49 32 4,7
Do 7 dni? 13 13,0 44 15,9 69 225 126 18,4
Do 14 dni* 0 0,0 13 47 31 10,1 44 6.4
Do 20 dnt® 52 52,0 84 304 92 30,0 228 334
Klubini® 23 23,0 130 47,2 100 32,5 253 37,1
Celkem’ 100 100,0 276 100,0 307 100,0 683 100,0
Celkem z nasazenych® - 47 - 12.8 - 12,6 - 10,1

'age of dead embryos, 2within 3 days, *within 7 days, *within 14 days, *within 20 days, “breaking through the shell, "total, *per cent total

out of set eggs

ZIVOCISNA VYROBA, 41, 1996 (11): 481-484

483



dychani v dusledku zévad technologie lihnuti (zvySena
teplota v predlihnich), pfipadné i neadekvatni vyZivy
matky, pfedev§im v proteinové sloZce, aviak i v di-
sledku inbredni deprese.
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EFFECT OF ASCORBIC ACID SUPPLEMENTATION

IN DRINKING WATER ON GROWTH RATE, FEED
CONSUMPTION AND FEED EFFICIENCY OF BROILER
CHICKENS MAINTAINED UNDER ACUTE HEAT STRESS
CONDITIONS

VLIV DOPLNKU KYSELINY ASKORBOVE V PITNE VODE NA RUST,
SPOTREBU KRMIVA A KONVERZI KRMIVA BROJLEROVYCH KURAT
V PODMINKACH AKUTNIHO TEPELNEHO STRESU

G. H. Jaffar, J. Bldha

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

ABSTRACT: Experiments were designed to determine whether supplemental ascorbic acid (AA) would alleviate heat in
growth rate, feed consumption and feed efficiency of broiler chicks. A total of 450-day-old chicks were reared at high ambient
temperature ranging from 29 to 43 °C in both starter and finisher phases. The chicks were divided randomly into 3 equal
groups (1, 2, 3). Group | was kept as control under normal required temperature (21-35 °C) with average relative humidity
of 40-85%, whereas group 2 and 3 were subjected to acute heat stress, temperature ranging from 29 to 43.2 °C, with relative
humidity of 40-85%. All the groups of birds were fed the same starter diet containing 12.6 MJ ME/kg and 22% crude protein
(CP) and finisher diet comprising 12.6 MJ ME/kg with 20% crude protein (CP). Proper water supply was assured to each
group of birds during the experiment. Normal water was supplied to Group | and 3 whereas, in Group 2 water was
supplemented with ascorbic acid at the rate of 20 mg/bird/day. High ambient temperature decreased (P < 0.01) weight gain
in G3 by 9.1% as compared to birds in G1. The chicks in group 2 increased (P < 0.01) weight gain by 1.68% and 10.9%
when compared to G1 and G3. Birds in G2 consumed 8.3% and 7.03% less feed with 11.1% and 22.2% better feed efficiency
than those of in G1 and G3 respectively, whereas broilers in G1 consumed 1.25% more feed with 10% better feed efficiency
than chicks in G3. An increase of 3.6% and 4.0% in body temperature was recorded in G2 and G3 as compared to G1 when
they were subjected to acute heat stress. Mortality was higher in G3 by 20% and 45% than that in G1 and G2. Birds in G2
recorded the best performance with lower mortality as compared to G1 and G3.

broiler chickens; heat stress; ascorbic acid; mortality

ABSTRAKT: V pokusech na brojlerovych kufatech byl zji§tovéan vliv doplitku kyseliny askorbové v dieté na rist, spotiebu
a konverzi krmiva a na télesnou teplotu b&hem tepelného stresu. Brojlerova kufata (kohoutci) byla ustdjena pfi teploté 29 aZ
43 °C, primérna relativni vlhkost vzduchu se pohybovala mezi 40 aZ 85 %. Brojlefi byli krmeni dietami s 12,6 MJ ME/kg
a 22 % NL v prvni fazi vykrmu (do 21 dni véku) a dietami s 12,6 MJ ME/kg a 20 % NL v druhé fazi vykrmu (do 42 dni
véku). Kyselina askorbova byla pfiddvana do pitné vody v ddvce 20 mg na ks a den po celou dobu vykrmu. Kufata, dostédvajici
doplnék kyseliny askorbové, dosdhla vyssiho pfirastku o 1,68 % oproti kontrolnim kufatim pfi obvyklé teploté a o 10,9 %
oproti kufatim bez dopliiku kyseliny askorbové b&hem tepelného stresu. Konverze krmiva byla lepsi u kufat s dopliikem
kyseliny askorbové o 22,2 % v porovnéni s kufaty bez dopliiku pfi tepelném stresu a o 11,1 % v porovnéni s kontrolou.
Télesna teplota u kufat, vystavenych tepelnému stresu a krmenych dietou s pfidavkem kyseliny askorbové, byla o 3,6 %
a 0 4,0 % vyssi oproti kontrolnim kufatim. Mortalita byla vy33i u kufat bez dopliiku kyseliny askorbové pfi tepelném stresu
0 20 % ve srovnani s kontrolou v normélnich podminkach a o 45 % ve srovnani s kufaty krmenymi dietou s dopliikem
kyseliny askorbové pfi tepelném stresu. Ukazalo se, Ze dopln&k kyseliny askorbové u brojlerovych kufat ovlivnil pozitivné
uZitkovost i mortalitu b&hem tepelného stresu.

brojlerova kufata; tepelny stres; kyselina askorbova; mortalita
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INTRODUCTION

High ambient temperature to which the birds are
exposed affects their performance by depressing the
feed intake, body growth, feed efficiency and causes
high mortality. There are some evidences which indi-
cate that under conditions of high ambient temperature
birds are unable to synthetise sufficient ascorbic acid
to replace the severe losses of this vitamin that occur
during stress. Ascorbic acid reduces mortality in broil-
ers during a heating episode (38 °C bird level) in the
production facility (Pardue etal., 1985). Supplemen-
tal ascorbic acid has been reported to improve heat
resistance, performance and reduce mortality associ-
ated with elevated ambient temperature in chickens
(Njoku, 1986). Deficiency of ascorbic acid occurs in
stressful situations such as high temperature, high hu-
midity, high production rate and parasitic infestation.
These reports suggest that conditions may exist in
which endogenous ascorbic acid synthesis by birds is
insufficient to meet physiological needs and under such
conditions supplementation with ascorbic acid could be
beneficial.

It has been generally accepted, however, that sup-
plementary ascorbic acid is unnecessary for poultry.
Early work showed that chicks maintained on ascorbic
acid free diets, which are otherwise nutritionally ade-
quate, displayed no adverse effects and did not demon-
strate any significant growth stimulation when ascorbic
acid was added to poultry diets. However, growth
stimulation was reported when ascorbic acid was added
to the diets during heat stress in broilers (Taka-
hashi et al., 1991).

Genetic selection for improved performance in
birds, along with the enhanced record keeping methods
of intensified production units emphasizes the impor-
tance of disease immunity and management practices
which reduce the effect of acute heat stress. Modern
production methods may have increased the require-
ment for ascorbic acid and improved production, via
genetics may have reduced ascorbic acid synthesis ca-
pacity needed to meet requirements under all circum-
stances. Some scientists feel that rapid growth itself
may be a stress. i

Conflicting evidence has accumulated regarding the
need or benefits of supplemental ascorbic acid for do-
mestic poultry (Pardue, 1986). Because of the con-
flicting results on broiler growth performance observed
in studies, the objectives of the present study were to
determine whether the supplemental ascorbic acid
would alleviate heat induced depression in the perform-
ance of broiler chicks up to 42 days of age under high
ambient temperature through drinking water.

MATERIAL AND METHODS

A total of 450 days old broiler chicks (Hybrid Ross)
were obtained from a local hatchary and divided into
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three equal groups and reared in the pens with deep
litter of woodshavings.

The birds with average weight were evenly allocated
at random to experimental treatments and assigned to
individual environmental chambers which were thor-
oughly cleaned and disinfected. Group 1 was reared
under an environmental temperature suitable for broiler
production and acted as control, whereas, G2 and G3
were subjected to heat stress under temperature ranging
from a minimum of 29 °C to a maximum of 43 °C each
day throughout the period of the experiment. During
heating period, the pen temperature was maintained by
electric brooders and floor heating system. Extra elec-
tric radiators were used to achieve the desired pen tem-
perature.

In each chamber minimum and maximum ther-
mometers were allocated to record the highest and low-
est pen temperature. The temperature and relative hu-
midity were measured by keeping thermohigrographs
in each pen. Body temperatures of 10 randomly se-
lected birds were recorded daily during acute heat
stress period. All the groups of birds were fed the same
starter diet containing 12.6 MJ ME/kg with 22% crude
protein (CP) and finisher diet containing 12.6 MJ
ME/kg with 20% crude protein (CP) — Tab. 1.

Birds in G1 and G3 received normal drinking water
throughout experimental period whereas G2 were kept
on ascorbic acid supplemented water at the rate of
20 mg/bird/day. The chicks were weighed regularly.
Weight gain, feed consumption and feed efficiency
were calculated for starter and finisher phases. Feed
and water were supplied ad libitum throughout the ex-
perimental period. The temperature of drinking water
was recorded during the hot period of the day. Mortal-
ity was recorded in individual groups of birds.

The data were subjected to statistical analysis. The
weight gains of birds were calculated as group means
and feed efficiency values as cumulative group feed
intake divided by group weight gain. The data were
then analysed by the methods of analysis of variance
described by Steel and Torrie (1986). The differ-
ence between the groups was tested for significances
by Duncan’s multiple range test.

RESULTS

The results of weight gain, feed consumption and
feed efficiency of broilers are summarized in Tab. II.
The broilers receiving normal drinking water and kept
under environment of 21-28 °C with average relative
humidity of 40-85% gained 9.1% more weight (P <
0.01). The feed consumption was 1.2% more with 10%
better feed efficiency than those broilers fed the same
diet under 29-43 °C ambient temperature with relative
humidity of 40-85%.

Increasing ambient temperature (29-43 °C) with
40% to 85% relative humidity decreased weight gain
with 10% lower feed efficiency in birds receiving nor-
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Composition of basal diets and calculated nutrient contents (%)

Ingredients Ll

starter finisher
Maize 66.74 70.01
Soybean meal 21.31 21.85
Fish meal 6.3 2.24
Meat and bone meal 5.0 5.0
D.C.P 0.15 04
Vitamin and mineral premix 0.5" 0.5"
Calculated nutrient (%)
Crude protein 22.0 20.0
ME (MJ/kg) 12.6 12.6
Crude fibre 3.1 32
Calcium 0.9 0.8
Phosphorus 0.7 0.7
Arginine 1.3 1.2
Lysine 1.1 1.0
Methionine 0.5 0.4
Threonine 0.8 0.7
Tryptophan 0.2 0.1
Methionine + cystine 0.8 0.7

Supplied per kg of feed:

“Starter period: vitamin A - 8 000 IU, Dy - 1 500 IU, E - 15 mg,
K;-2mg, B;- 1.5 mg, B, - 3 mg, B4 - 2 mg, B|; - 0.02 mg, niacin
- 15 mg, pantothenic acid — 5 mg, choline — 200 mg, Co - 0.33 mg,
Cu - 7 mg, Fe — 34 mg, J — 0.28 mg, Mn - 72 mg, Zn — 49 mg, Se —
0.15 mg, DL-methionine — 1 800 mg, avoparcin~ 15 mg

"Finisher period: vitamin A - 1 000 IU, D; -2 000 IU, E - 15 mg,
K;-32 mg, B, - 2 mg, B, - 4 mg, Bg— 4 mg, B, - 0.02 mg, niacin
- 2 mg, pantothenic acid - 10 mg, choline — 25 mg, Co - 0.33 mg,
Cu - 7 mg, Fe — 34 mg, J - 0.28 mg, Mn - 72 mg, Zn — 49 mg, Se -
0.15 mg, DL-methionine — 2 100 mg, avoparcin - 15 mg

mal drinking water as compared to control group of
birds. When ascorbic acid supplemented water was
consumed by chickens reared under ambient tempera-
ture of 29-43 °C with average relative humidity of 40
to 85%, highly significant (P < 0.01) increases in
weight gains were observed. This group (2) consumed
8.3% and 7.03% less feed and recorded 11.1% and
22.2% better feed efficiency and gained 1.68% and
10.9% more weight as compared to control and birds
receiving normal drinking water under the same envi-
ronmental conditions, respectively.

The average data on rectal temperature of randomly
selected birds in the experiment is shown in Tab. IIL
The rectal temperatures of birds measured at 29 °C of
the environment were similar for all groups of birds.
Elevation of environmental temperature to 30 °C
tended to increase body temperature of the experimen-
tal birds. An increase of 2% and 2.1% in rectal tem-
perature was observed when the pen was heated to
35 °C. Birds showed an increase of 2.6% and 2.9% of
body temperature when environmental temperature was
38 °C. The differences in rectal temperature of experi-
mental groups (G2, G3) were 3.6% and 4.0%, respec-
tively, when maximum environmental temperature was
43 °C as compared to that of the control group of birds.
Heat exposure and average relative humidity during the
experiment are shown in Tab. IV and daily broiler
house temperature regulation by thermometer is pre-
sented in Tab. V. Drinking water temperature was re-
corded during the hot period of the experiment. There
was an increase of 15.6% and 16.5% in drinking water
when the environmental temperature was 38 °C. At
maximum temperature of 43 °C the drinking water tem-
perature was elevated by 19.3% and 19.5% as com-
pared to the control group of birds.

I1. Effect of heat stress on weight gain, feed consumption, feed efficiency and mortality in experimental and control broilers

——— Group of birds

Gl G2 G3
Weight gain (g)
1-21 days 435.60° 451.30" 409.50"
22-42 days 1108.3" 1 118.50" 1 005.60™
1-42 days 1 543.9° 1 569.90" 1 415.10°
Feed consumption (g)
1-21 days 925.0 942.0 995.0
22-42 days 22180 1 958.0 2 109.0
1-42 days 3143.0 2 900.0 3 104.0
Feed efficiency (g feed/g weight gain)
1-21 days 2.10 2.00 242
22-42 days 2.00 1.80 2.10
1-42 days 2.00 1.85 2.20
Total number of birds 150 150 150
Mortality (%) 4.0 34 6.0

bd\eans within the same row not sharing a common superscript differ significantly (P < 0.01)
G1 = control birds, G2 = birds receiving unsupplemented water under heat stress, G3 = birds receiving ascorbic acid supplemented water

under heat stress
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111, Average body temperature of broilers in control and experimen-
tal groups during heat exposure

Ambient Body temperature (°C) of various bird groups
temperature

(°C) Group | Group 2 Group 3
28 40.6 41.0 41.1

30 - 412 41.6

35 - 41.8 41.9

38 - 42.1 42.0

40 - 428 42.6

43 - 43.2 43.1

receiving normal drinking water. As early as Thorn-
ton (1961) showed that blood ascorbic acid decreased
with an increase in environmental temperature from 21
to 31 °C. This action was postulated to be a result of
both partial exhaustion of the endogenous reserves and
reduction in the amount of vitamin being synthesized.
Ahmad et al. (1994) also showed that ascorbic acid
limitation caused reduction in weight gain during heat
stress up to 35 °C.

The results of the present study revealed that there
were highly significant (P < 0.01) increases in weight
gain in the birds receiving ascorbic acid supplemented

IV. Measurement of pen temperature (°C) with average relative humidity (%) during experiment

Control group Experimental group
Weeks temperature humidity temperature humidity
min. max. min. max. min. max. min. max.
1. 26 35 50 81 29 35.0 50 81
2. 26 30 28 75 31 39.0 28 80
3 23 28 39 85 30 425 39 85
4. 22 29 40 83 32 43.0 40 83
5 21 25 45 80 35 43.2 59 85
6. 21 24 61 85 34 43.1 62 85

V. Daily broiler house temperature (°C) regulation measured by
(minimum and maximum) thermometers

Different groups of birds

Time
(co(jllrol) G2 G3
7.00 21.0 30.2 30.3
9.00 21.8 356 35.8
11.00 23.0 395 393
12.00 25.0 42.0 42.1
14.00 273 43.0 429
16.00 24.0 43.1 43.0
17.00 236 429 43.0
18.00 22.8 39.6 39.6
19.00 214 36.2 35.8

Birds in G3 receiving unsupplemented water and
reared under acute heat stress showed highest (6%)
mortality. It was 20% more than those of in G1 (con-
trol). The mortality was 4% in G1 and 3.4% in G2. The
birds receiving supplemental ascorbic acid in drinking
water showed 20% and 45% lower mortality than those
in G1 and G3, respectively.

DISCUSSION

The decrease of weight gain and feed intake were
observed when birds was subjected to acute heat stress
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drinking water. Supplemental drinking water has been
reported to improve heat resistance and reduce mortal-
ity associated with elevated ambient temperature
(Idrus Zulfkifli et al., 1995). Feeding ascorbic
acid partly prevented the decrease in body weight, feed
conversion (Takahashi et al.,, 1991). The diver-
gence in feed efficiency between control and experi-
mental birds revealed that controlled birds consumed
more feed, with better feed efficiency and gained more
weight than those receiving the same diet and water
under acute heat stress. This divergence in feed con-
sumption in relation to ambient temperature might be
related to the difference in heat increment between con-
trol and experimental broilers.

The growth characteristics of broilers vary with en-
vironment (Leclercq etal., 1989). Indeed the chicks
with normal feed and water under acute heat stress
exhibited a slower growth rate and this could explain
the lower sensitivity and resistance to hot climate
(Leenstra, 1991). The results agree with the find-
ings of Jaffar et al. (1996), who reported lower
weight gain in broilers subjected to heat stress receiv-
ing the same diet as that of control birds.

Improved feed efficiency with supplemented ascor-
bic acid in the present experiment is consistent with the
findings of Smith (1994) and Kutlu, Forbs
(1993), who found that birds under acute heat stress can
be protected by supplementing their diet with ascorbic
acid. Kuenzel and Kuenzel (1977) reported that
as environmental temperature increases, feed intake de-
creases with increasing water consumption. The birds
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reduce feed intake as environmental temperature in-
creases (Prince et al,, 1981).

The rectal temperatures of experimental birds were
higher (P < 0.05) than those in control birds during
acute heat stress. At normal ambient temperature
(28 °C) there were no significant differences (P > 0.05)
in body temperature between control and experimental
birds, when pen temperature was 38 °C there was a sig-
nificant (P < 0.05) difference. Highly significant (P <
0.01) difference in rectal temperature of experimental and
control birds was observed when ambient temperature
was 43 °C. Similar findings were reported by Michael
(1990) and Essam El Gendy, Kenneth (1995),
who demonstrated a significant (P < 0.05) increase in body
temperature during acute heat stress. Ascorbic acid had
no effect on reduction of rectal temperature.

During hot season water consumption of birds in-
creases (James et al., 1994), so the drinking water
temperature also affects heat tolerance. Studies (Tee-
ter, Smith, 1986; Teeter ctal, 1987; Baley,
Teeter, 1993) indicate that increased water con-
sumption benefits the birds by acting as a heat receptor
as well as increasing the amount of heat dissipated per
breath. These thermobalance effects are principally ob-
served when water temperature falls to or below 28 °C.
The results of the present experiment showed that there
was an increase of 16.5% in normal drinking water
temperature whereas in ascorbic acid supplemented
water the increase was only 15.6% higher than those of
control birds. The data indicate that ascorbic acid
drinking water fortification increased (P < 0.01) feed
consumption and growth rate when the temperature of
consumed water was lower than the bird’s body tem-
perature. Indeed the effects of lowering drinking water
temperature and ascorbic acid supplementation were
additive. Growth rate enhancement was due to the birds
under the zone of normothermia.

Birds receiving the same diet and water under the
same stress were subjected to high mortality as com-
pared to control group of birds, whereas ascorbic acid
supplementation reduced mortality by 45% at the same
ambient temperature. The results of the present study
were the same as those of Pardue et al. (1985).
Ascorbic acid reduced mortality in both male and fe-
male broilers during heating episode (38 °C at chick
level) in the production facility. The results are also
supported by findings of Pardue, Thaxton (1984),
who revealed that ascorbic acid improved heat resis-
tance and reduced mortality associated with elevated
ambient temperature. The results demonstrate that it is
possible to protect broilers from acute heat stress with
better feed efficiency, more weight gain and low mor-
tality by ascorbic acid supplementation devices.

CONCLUSION AND RECOMMENDATIONS

Broilers subjected to a variety of stressors respond
favourably to ascorbic acid supplementation. The key
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to successful and beneficial use of ascorbic acid is to
administer ascorbic acid prior to the stress onset. As it
became clear that ascorbic acid supplementation can
reduce heat stress losses, means of measuring benefits
of ascorbic acid supplementation need to be consid-
ered.

High environmental temperature not only depresses
feed intake, but also causes drastic reduction in effi-
ciency of utilizing feed for growth purposes. Research
conducted so for on vitamin requirements as affected
by temperature changes does not indicate any change
in the absolute requirements. There is some more evi-
dence in the literature and confirmation through the
present experimental results that to improve birds per-
formance at high temperature supplementation of
ascorbic acid is recommended.

There are several factors and practices which can
improve growth and feed efficiency of broilers in hot
climate. Provision of ad libitum feed supply is essential
so0 as birds could eat in the cooler part of the day, with
intermittent lighting is potentially a sound practice for
hot climates. The provision of cool drinking water
plays an important role in reduction of heat stress. In-
creased consumption of cool drinking water is crucial
to the survival of heat stressed broilers.
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RYBIE OSIDLENIE STREDNE]J CASTI RIEKY TURIEC
FISH DISTRIBUTION OF THE MIDDLE PART OF THE TURIEC RIVER

V. Muzik

Slovak Anglers’ Union, Central Committee, Banskd Bystrica, Slovak Republic

ABSTRACT: During the last ten years specific changes occurred in the Turiec river, in particular those regarding the river
hydrology (reduction of the stream flow due to drought lasting for several years and increase in the drawing of surface water
directly from the river). The increased deposition of mud due to building activities on the drinking water reservoir Turtek
near the river source has had a significant adverse impact on the benthic fauna and flora and consequently also on the river
ichthyofauna. This study is aimed to examine the composition of the Turiec fish population and tries to explain the reasons
standing behind some of the structural changes. The Turiec river represents a IIlrd class stream, the left-side affluent of the
Vih river. The river source is located at 1 200 meters above the sea level, its total length is 79 kilometers. The river has
maintained its characteristics of a natural, meandering mountain stream (hyporitral and epipotamon). In 1965 Turiec was
established a protected area in the huchen reserve for 22 kilometers of its length. Within this protected area we selected three
typical localities where ichthyological monitoring was performed on August 13, 1994. The samples were taken using the
electrofishing method. Two electrical aggregates were usecf,L one equipped with common gasoline engine, the other was
a portable tyristor device. The catch per unit efforts (CPUE) was defined as the number of catch (expressed in pieces or
kilograms) calculated per 1 hectare of the area and 1 hour of electrofishing using two electric aggregates, each of them
operated by five persons. The relative abundance values (CPUE-piece) varied from 612 to 1 299 piece:s.ha’I “hour™, depending
on the specific locality. The catch expressed in kilograms (CPUE-kg) varied from 71.7 to 409.4 kg.ha".hour'| (see Chart 1).
The average values for the fish species living in the area are shown on Chart 1 for each of the three localities. The average
abundance is 902 pieces-CPUE, the average ichthyomass reaches 197.44 kg-CPUE. Tables Il and IV report the important
ecological parameters of the fish caught. In total we found 20 fish species, classified into 8 families. The classification
performed on the basis of the environment in which the fish are living and the spawning substrate shows that the rheofil
litofils (11) are the dominant species. If we base the assessment on the degree of threat to the fish IUCN) we may find out
that there are 2 species endangered (Hucho hucho, Zingel zingel), three species may be classified as rare or requiring special
attention (Vimba vimba, Leuciscus leuciscus, Leuciscus idus).-Two of the species are protected by the Slovak legislation
(Hucho hucho, Zingel streber). As far as zoogeographical distinction is concerned, the Palearkt endemits (15) are dominant,
3 of the species are European endemits and one is imported. The fish that were most frequent within the local ichthyofauna
was chub (33.8 %-ks 44.19%-kg). The less numerous fish spectes are barbel (11.38 %-ks 13.83 %-kg) and dace (16.2 %-ks
7.28 %-kg). The I and the II dominance category also includes,grayling (10.90/7.3%). Tab. III shows the dominance of the
unclassified fish species calculated for the total river segment-.subjcct to monitoring. If the catch of the sport fishermen is
analyzed, a decrease is evident during the period between 1989-and 1990. As clearly shown on Chart 2 this development is
mostly due to grayling, which represented the most frequently caught fish.

Turiec river; ichthyofauna; abundance; ichthyomass; CPUE; dominance; constancy; fishing pressure; fishing intensity; Thy-
mallus thymallus

ABSTRAKT: Potas poslednych 10 rokov do3lo v rieke Turiec k $pecifickym zmendm, najmi v oblasti hydrologickej. Tato
praca skima zloZenie rybej obsddky Turca a snaZi sa vysvetlit pri¢iny niektorych zmien jej $truktiry. V roku 1965 bolo na
ricke Turiec vyhldsené chranené nélezisko hlavitky v dlZke 22 km. V tejto oblasti sme vybrali tri typické lokality, v ktorych
bol 13. 8. 1994 uskutofneny ichtyologicky prieskum. Jednotka rybolovného isilia (CPUE) bola definovana ako ilovok
v kusoch a kilogramoch prepocitany na 1 ha plochy a 1 hodinu elektrolovu, s pouZitim dvoch elektrickych agregatov, z kto-
rych kaZdy obsluhovalo pit osdb. Relativne hodnoty abundancie (CPUE-ks) sa pohybovali v jednotlivych lokalitich od 612
do 1 299 ks/ha/h, hmotnostny tlovok (CPUE-kg) kolisal od 71,7 do 409,4 kg/ha/h. Priemernd abundancia je 902,91 ks-CPUE,
priemernd ichtyomasa predstavuje 197,44 kg-CPUE. Celkove bolo zistenych 20 druhov patriacich do 6smich ¢eladi. Podla
stupiia ohrozenia (IUCN) patria dva druhy medzi kriticky ohrozené a tri druhy medzi vzicne, resp. vyZadujiice pozornost.
Najvyraznejsie zastipenie v ichtyofaune vietkych sledovanych tsekov ma jalec hlavaty — 33,8/44,19 %, za nim nasleduje
mrena — 11,38/13,83 a jalec oby&ajny — 16,2/7,28. Z analyzy ulovkov Sportovych rybarov je zrejmy pokles od rokov 1989-
1990. Najvicsiu zésluhu na tomto vyvoji mé lipefi, ktory v sledovanom &ase predstavoval najintenzivnejie loveni rybu,

rieka Turiec; abundancia; ichtyomasa; CPUE; dominancia; kon§tantnost; rybarsky tlak; intenzita rybolovu; Thymallus thymallus
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UvoD

V obdobi poslednych desiatich rokov doslo v rieke
Turiec k dost $pecifickym zZmendm, vyplyvajicim
z hydrologickych, ale aj technickych zasahov do celého
povodia. Do tvahy prichadza najmi zniZenie prieto¢-
nosti zasluhou niekolkoro¢nych suchych obdobi, ako aj
narastajici objem odberov povrchovej vody zo samot-
nej rieky, ale aj zo vietkych jej pritokov. Zvysené za-
bahfiovanie dna v ddsledku stavebnej ¢innosti na budo-
vanej vodarenskej vodnej nadrzi Turéek v pramennej
oblasti Turca malo dost vyrazny vplyv na benticku fau-
nu i fléru a v kone¢nom dosledku aj na ichtyofaunu
rieky. Tato praca skiima zloZenie rybej obsadky Turca
a snaZi sa vysvetlit pri¢iny niektorych zmien jej Struk-
tury, ktoré sa markantne prejavili vo vysledkoch suma-
rizécie ulovkov $portovych rybarov, najmi za uplynulé
desatroéné obdobie. Na porovnanie sliZi mnoho prac
i priamo z chrianeného néleziska, pretoZe Turiec bol
podrobne skimany pocas dvoch uplynulych dekad
(Bastl et al, 1975; Hol&ik et al., 1990). Ich si-
hrnné $tidie nadvizuji na préce star§ich autorov (N o -
vak, 1958; Nieslanik, 1959).

Charakteristika izemia

Vycerpavajicu morfologicki charakteristiku Turca
poddva Noviak (1971).

Rieka Turiec predstavuje tok III. radu. Je to lavo-
stranny pritok Vahu, do ktorého sa vlieva vo Vritkach
pod Martinom. Prameni v Kremnickych vrchoch pod
Flochovou vo vyske 1 200 m. Prevazna ¢ast 79km toku
preteka Sirokym tdolim so zamokrenymi likami (pod-
horska zo6na), kde si tok zachovava raz prirodzenej,
bohato meandrujicej podhorskej rieky, ktori mozZno
charakterizovat ako hyporitral a epipotamon (Hol-
¢ik, Hensel,1972; Hol¢ik etal., 1990). V roku
1965 bolo na Turci vyhlasené chranené nalezisko hla-
vitky v useku od ustia Bystrického potoka po obec
Moskovec v dlzke 22 km.

V tejto oblasti sme vybrali tri typické lokality, v kto-
rych bol 13. 8. 1994 uskutoneny ichtyologicky prieskum.
Ich charakteristiky podéva tento prehlad:

druhé zariadenie predstavoval prenosny tyristorovy
pristroj s plynule volitelnymi elektrickymi parametra-
mi. KaZdy agregit obsluhovala lovnd &ata zloZené
z piatich osdb. Lovili sme sti¢asne so zdberom pribliz-
ne 12 m, pricom prvy lovec, loviaci v strede toku, bol
Ciasto¢ne vysunuty dopredu. Efektivnost elektrolovu
bola prijatelna este do hlbky 0,5 aZ 1,0 m. S narastaju-
cou hlbkou a silou pridu &innost klesala a v hlbkach
nad 1,5 m sa uZ stal lov vysoko selektivny, ryby mali
Siroké moZnosti Gniku po dne, resp. okrajom elektric-
kého pola. V kaZdom tseku bola zmerana dlzka, $irka,
plocha a doba lovu. Terénne spracovanie vyloveného
materialu spoéivalo v uréeni druhu, individualneho
zmerania dlzky tela (SL), celkovej dizky (TL) a zisteni
hmotnosti s presnostou na 1 mm, resp. 1 g. U niekto-
rych druhov (pstruh poto¢ny, lipefi, kolok mensi a $tu-
ka) sa odoberali aj $upiny pre zistenie veku a rastu.

Jednotka rybolovného usilia (CPUE) bola definova-
né ako tlovok v kusoch a kilogramoch prepoditany na
1 ha plochy a 1 hodinu elektrolovu, s pouZitim dvoch
elektrickych agregitov, z ktorych kaZdy obsluhovalo
pat osdb. Konstantnost a dominanciu sme hodnotili
podla klasifikicie autorov Losos et al. (1984). Zis-
kané tdaje sme sicasne vyuZili na zistenie relativnej
pocetnosti a hmotnosti ulovenych druhov pre kazdi lo-
kalitu, a to pouZitim hodnoty CPUE (= catch per unit
of effort).

VYSLEDKY

Abundancia a ichtyomasa

Celkové hodnoty tlovku CPUE-kg v sledovanych
lokalitach sa pohybovali od 71,7 do 409,4 kg, kusovy
ulovok CPUE kolisal od 612 do 1 299 kusov. Najvyssie
hodnoty boli zistené v Pribovciach, najniZsie v Socov-
ciach, ¢o poukazuje na klesajicu velkost ichtyofauny
v smere proti pridu (tab. I). Priemerné hodnoty z troch
sledovanych lokalit na rieke Turiec udédva obr. 1. Cel-
kovy priemerny CPUE-ks je 902,91, priemer CPUE-kg
je 197,44,

. i Prietok Dlzka Sirka Teplota —voda  Teplota — vzduch ~ Cas lovu
Cislo  Nazov Rkm
m’s! m m € °C min
I. Ko3fany 11,2 4,1 300 15 16 225 65
2 Pribovce 18,1 4,0 150 22 16 20 35
3. Socovce 27,7 3,2 300 12 17 20 58

MATERIAL A METODA
Odbery vzoriek sme uskuto¢nili pomocou elektrolo-

vu, dvoma elektrickymi agregatmi. Prvy bol beZny typ
s benzinovym motorom — RR 800, 2A, 100-300 V,

492

Ekologické charakteristiky
V tab. II a IV si uvedené doleZité ekologické para-

metre ulovenych ryb. Celkove bolo zistenych 20 dru-
hov patriacich do ésmich &eladi: Salmonidae (3), Thy-
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. Relativne hodnoty pogetnosti a ichtyomasy rieky Turiec — Relative abundance values and ichthyomass in the Turiec river

C. 1 KOSTANY Li Pp Pd Mm | Jtm Bel Jhl Job | Hriz | Pds | Nos | Plot | Sliz | Stuka | Ostr | Hpas | Hob Hl | Kolok | Mieii | Spolu'
CPUE - ks/ha/h 28,72| 127,18 0,00 | 71,79| 0,00 | 0,00 |272,82| 184,62 22,56 | 10,26 | 821 | 0,00 | 14,36 | 18,46 | 0,00 | 0,00 | 34,87 [ 2,05 | 2,05 | 0,00 797,95
CPUE - kg/ha/h 2,85 10,58| 0,00 8,50 000 | 0,00 | 59,02 1570| 046 | 6,67 | 231 | 000| 011 | 458 | 000 | 000 [ 033 ]| 0,10 | 0,03 | 000 111,25

C. 2 PRIBOVCE
CPUE - ks/ha/h 109,09 93,51 0,00 | 233,77 31,17 | 0,00 |446,75| 98,70 57,14 | 62,34 | 46,75 | 57,14 | 15,58 | 15,58 | 0,00 | 0,00 5,19 | 10,39 | 15,58 | 0,00 | 1 298,70

CPUE - kg/ha/h 17,24 830( 0,00 79,90| 5,79 | 0,00 | 17093| 1249| 146 | 50,16 | 11,97 | 473 | 0,12 | 0,23 | 0,00 | 0,00 0,09 | 4564 | 0,35 | 0,00 409,40
C. 3 SOCOVCE

CPUE - ks/ha/h 146,55 0,00( 8,62 48.85| 0,00 | 2,87 | 198,28| 83,33| 8,62 | 11,49 | 0,00 | 22,99 | 31,61 2,87 | 575 | 575 | 11,49 | 0,00 | 14,37 | 8,62 612,07
CPUE - kg/ha/h 19,61 0,00 1,39 6,69| 0,00 | 0,26 23,40 4,17 022 | 3,79 | 0,00 | 504 | 0,51 4,02 | 0,63 | 0,10 024 | 0,00 | 038 | 1,22 71,68

Li — Thymallus thymallus, Pp - Salmo trutta m. fario, Pd — Oncorhynchus mykiss, Mm — Barbus barbus, Jtm — Leuciscus idus, Bel — Alburnus alburnus, Jhl — Leuciscus cephalus, Job — Leuciscus leuciscus, Hriz
— Gobio gobio, Pds — Chondrostoma nasus, Nos — Vimba vimba, Plot — Rutilus rutilus, Sliz — Noemacheilus barbatulus, Stuka — Esox lucius, Ostr — Perca fluviatilis, Hpas — Cottus poecilopus, Hob — Cottus
gobio, Hl — Hucho hucho, Kolok — Zingel streber, Miei - Lota lota

'total
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1. Priemerny ilovok z troch sledovanych lokalit rieky Turiec — Average catch from three localities under observation in the Turiec river

spolu = total

mallidae (1), Esocidae (1), Cyprinidae (9), Cobitidae
(1), Percidae (2), Gadidae (1) a Cottidae (2). Podla
vztahu k prostrediu a neresovému substratu vyrazne
prevladaju reofilné litofily (11 druhov). Ostatné skupi-
ny sa vyskytuji sporadicky a vicSinou tvoria prechod-
né typy k limnofilnym fytofilom. Podla stupfia ohroze-
nia (IUCN) patria dva druhy medzi kriticky ohrozené —
hlavatka a kolok mensi, dva druhy moZno zadelit me-
dzi vzicne, resp. vyZadujice pozornost — nosal a jalec
oby&ajny (Holcik, 1994). Dva druhy si na Sloven-
sku chrdanené zdkonom — hlavatka a kolok mensi. Zoo-

geograficky prevlddaji endemity palearktu (15), tri
druhy sii endemitmi Eurdpy a jeden druh je alochténny.

Dominancia a konStantnost

NajvyraznejSie zastipenie v ichtyofaune vSetkych
sledovanych idsekov ma jalec hlavaty — 33,8 %-ks
a 44,19 %-kg. Za nim nasleduje mrena — 11,38 %-ks
a 13,83 %-kg a jalec obyCajny — 16,2 %-ks a 7,28 %-kg.
Do I., resp. II. triedy dominancie patri tieZ lipefi —
10,09 %-ks a 7,3 %-kg. V tab. III je uvedena dominancia

II. Dominancia a ekologické charakteristiky zistenych druhov ryb — Dominance and ecological characteristics of the fish species observed

in the Turiec river

Lokalita'
Druh ryby* &l &2 &3
Kostany Pribovce Socovce
A-ks 62 18,00 -
" B-kg 5,159 1,60 -
Pstruh poto&ny-
Salmo trutta m. fario D-ks 15,94 7,20 -
D-kg 9,51 2,03 -
E-ch R-Lt R-Lt R-Lt
A-ks - - 3,00
4 B-kg = - 0,48
Pstruh dihovy
Oncorhynchus mykiss D-ks - = 1,41
D-kg - - 1.94
E-ch - - R-Lt
A-ks 1,00 2,00 ~
. B-kg 0,05 8,79 -
Hlavitka”
Hucho hucho D-ks 0,26 0,80 =
D-kg 0,09 11,15 -
E-ch R-Lt R-Lt -
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Pokragovini tab. II — Continuation of Tab. II

Lokalita'
Druh ryby® &l ¢2 %3
Kogtany Pribovce Socovce
A-ks 14 21,00 51,00
e B-kg 1,389 332 6,82
Lipeit
Thymallus thymallus D-ks 3,60 8,40 23,94
D-kg 2,56 421 27135
E-ch R-Lt R-Lt R-Lt
A-ks 9,00 3,00 1,00
B-k 2,23 0,05 1,40
Stuka’ g
Esox lucius D-ks 2,31 1,20 0,47
D-kg 411 0,06 5,61
E-ch L-Fy L-Fy L-Fy
A-ks 0,00 0,00 1,00
: B-kg 0,00 0,00 0,09
Belitka®
Alburnus alburnus D-ks 0,00 0,00 0,47
D-ke 0,00 0,00 0,36
E-ch N-[Fy-Li]
A-ks 11,00 11,00 3,00
B-kg 0,23 0,28 0,08
Hriiz oby&ajny”
Gobio gobio D-ks 2,83 4,40 1,41
D-kg 041 036 0,30
E-ch L-Ps L-Ps L-Ps
A-ks 133,00 86,00 69,00
B-kg 28,77 32,90 8,14
Jalec hlavaty'”
Leuciscus cephalus D-ks 34,19 34,40 32,39
D-kg 53,05 4175 32,64
E-ch R-Lt R-Lt R-Lt
A-ks 90,00 19,00 29,00
1 B-kg 7,66 2,40 1,45
Jalec oby&ajny!!
Leuciscus leuciscus D-ks 23,14 7,60 13,62
D-kg 14,12 | 3,05 5,81
E-ch R-[Fy-Li] R-[Fy-Li] R-[Fy-Li]
A-ks 0,00 6,00 0,00
& B-kg 0,00 112 0,00
Jalec tmavy
Leuciscus idus D-ks 0,00 2,40 0,00
D-kg 0,00 141 0,00
E-ch N-[Fy-Li]
A-ks 35,00 45,00 17,00
B-k 4,15 15,38 2,33
Mrena'? £
Barbus barbus D-ks 9,00 18,00 7,96
D-kg 7,64 19,52 9,34
E-ch R-Lt R-Lt R-Lt
A-ks 4,00 9,00 N
B-k; 1,13 2,31 -
Nos4r '4 8
Vimba vimba D-ks 1,03 3,60 =
D-kg 2,07 292 g
E-ch R-Lt R-Lt -
e i Aks 5 11,00 8,00
otica'?
Rutilus rutilus B-kg = 0,91 1,75
D-ks - 4,40 3,76
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Pokracovini tab. II - Continuation of Tab. II

Lokalita'
Druh ryby? a1 2 &3
Kostany Pribovce Socovce
Plotica'® D-kg - 1,16 7,03
Rutilus rutilus E-ch oy N-(Fy-L{] N-[Fy-L{]
A-ks 5,00 12,00 4,00
Podustva'® g A3 i 142
Chondrostoma nasus D-ks 1,29 4,80 1,88
D-kg 6,00 12,25 5,29
E-ch R-Lt R-Lt R-Lt
A-ks 7.00 3,00 11,00
- B-kg 0,05 0,02 0.18
Noemacheilus barbatulus D-ks 1,80 1,20 5,16
D-kg 0,10 0,03 071
E-ch N-Ps N-Ps N-Ps
A-ks - - 3,00
Micii'* Brkg = - 0.43
Lota lota D-ks = - 1,41
D-kg = - 1,70
E-ch - = R-[C-Pg]
A-ks 1,00 3,00 5,00
WOV B-kg 0,01 0,07 0,13
Zingel streber D-ks 0,26 1,20 235
D-kg 0,02 0,09 0,53
E-ch R-Lt R-Lt R-Lt
A-ks - - 2,00
Ostriez® Bis = = 0.22
Perca fluviatilis D-ks = - 0,94
D-kg = = 0,88
E-ch = - N-[Fy-Lt]
A-ks 17,00 1,00 4,00
Hlavag obyZajny?! B-kg 0.16 0,02 0.08
Cottus gobio D-ks 4,37 0,40 1,863
D-kg 0,30 0,02 0,34
E-ch R-Lt R-Lt R-Lt
A-ks - - 2,00
Hlava¢ pasoplutvy?? B-ke - - 0.04
Cottus poecilopus D-ks - - 0,94
D-kg = - 0.14
E-ch - - R-Lt
A-ks 389,00 250,00 213,00
B-kg 54,23 78,81 24,94
Celkom? D-ks 100,00 100,00 100,00
D-kg 100,00 100,00 ' 100,00
E-ch
Vysvetlivky: A-ks — abund B-ks - bi D-ks — d pocetnostnd, _ D-kg — dominancia hmotnostnd, E-ch - ekologickd

charakteristika, R-Lt - reofilny litofil, L-Fy ~ limnofilny fytofil, R-[Fy-Lt] - reofilny fyto-litofil, N-[Fy-Lt] — neutrdlny fyto-litofil, L-Ps —
limnofilny psamofil, N-Ps — neutrdlny psamofil '
Explanatory notes: A-ks — abundance, fish number, B-ks — biomass, fish number, D-ks — numerical dominance, D-kg — mass dominance,
E-ch - ecological characteristics, R-Lt — rheofil litofil, L-Fy - limnofil phytofil, R-[Fy-Lt] — rheofil phyto-litofil, N-[Fy-Lt] — neutral

phyto-litofil, L-Ps — limnofil psamofil, N-Ps — neutral psamofil

'locnlity. 2fish species, 3brown trout, *rainbow trout, Shuchen, "grnyling, 7pil«:. ¥white fish, 4 dgeon, ¢hub, ''dace, "%ide, *barbel, "*vimba
bream, "*roach, "*nase, "beurdgd stone loach, "*burbot, little chop, 2"pen:h. 'bullhead, *Sibirian sculpine, Brotal
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111. Dominancia jednotlivych druhov ryb v rieke Turiec — D¢
ce of the particular fish species in the Turiec river

IV. Kon¥ st vyskytu a stupefi ohrozenia zistenych druhov ryb
v rieke Turiec — Constancy of occurrence and degree of threat to the

Lokalita! foes
domin-ks domin-kg

Druh ryby? % T % T
Pstruh poto&ny? 9,39 L. 4,28 1L
Pstruh ddhovy* 0,35 V. 0,31 V.
Hlavitka® 0,35 V. 5,59 L.
Lipeii® 10,09 I 7,30 L.
Stuka’ 1,53 v. 2,33 L.
Belitka® 0,12 V. 0,06 V.
Hriiz oby&ajny’ 2,93 1. 0,37 V.
Jalec hlavaty'” 33,80 I 44,19 I
Jalec oby&ajny'! 16,20 I 7,28 L.
Jalec tmavy'? 0,70 V. 0,71 V.
Mrena'? 11,38 I 13,83 I
Nosdl ' 1,53 v. 2,17 111
Plotica'® 2,23 1L 1,69 V.
Podustva'® 2,46 111 9,01 1.
Sliz!? 2,46 111 0,16 %
Mien!® 0,35 V. 0,27 A
Kolok mensi'? 1,06 V. 0,13 V.
Ostriez?! 0,23 V. 0,14 V.
Hlavi¢ obyZajny?! 2,58 11 0,17 \%
Hlavag pasoplutvy?? 0,23 V. 0,02 Vv

Vysvetlivky — Explanatory notes:

domin-ks — po¢etnostnd dominancia — numerical dominance
domin-kg — hme 4 domi ia — weight d

T - trieda dominancie — dominance class

I. - eudominant (> 10%)

II. - dominant (5-10%)

III. — subdominant (2-5%)

IV. - recedent (1-2%)

V. - subrecedent (< 1%)

For 1-22 see Tab. II

zistenych druhov ryb, prepocitana na cely sledovany
usek rieky. Je zaujimavé, Ze do I. triedy podla hmotnostnej
dominancie patri v Pribovciach hlavétka (11,1 %), ktora
v predchadzajicich prieskumoch (Bastl et al., 1975;
Holé&ik et al., 1990) mala vyrazny zostupny trend.

Z aspektu konStantnosti vyskytu (tab. IV) patri medzi
zriedkavé druhy pstruh dihovy, belicka, ostrieZ, jalec
tmavy, hlavi¢ pasoplutvy a mieii. Medzi druhy prevazne
sa vyskytujice alebo takmer vZdy pritomné moZno zara-
dit pstruha poto¢ného, lipiia, $tuku, podustvu, mrenu, no-
séla, jalca hlavatého a oby¢ajného, hriza, sliZza a hlavaca
obyc&ajného, ale taktieZ oba na Slovensku kriticky ohro-
zené druhy ryb — hlavatku a kolka mensSieho.

DISKUSIA A ZAVER

Ichtyofauna Turca si zachovdva vysoku diverzitu.
V porovnani so zistenim, ktoré urobil Hol&ik (1990),
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fish ies in the Turiec river

v

2 Kon3tantnos>* | Stupeii ohrozenia®*

Druh ryby

% trieda?s | Turiec SR
Pstruh potony? 100,00 V. - -
Pstruh dihovy* 33,33 L. L -
Lipeii® 100,00 V. 2 =t
Stuka’ 100,00 V. In -
Podustva'® 100,00 V. - -
Mrena'? 100,00 V. - L
Nosal 14 66,67 v. = In-R
Jalec hlavaty'® 100,00 V. ok -
Jalec oby&ajny'! 100,00 V. In In-R
Belitka® 33,33 IL. - -
Hriz oby&ajny’ 100,00 V. - -
Plotica'’ 66,67 v, - =
Sliz!? 100,00 V. - -
Ostriez?" 33,33 L. - -
Jalec tmavy'2 33,33 1. In R-In
Hlavag pasoplutvy?! | 33,33 L. - -
Hlavig oby&ajny?? 100,00 V. - -
Hlavitka® 66,67 V. E E
Kolok mensi'? 100,00 V. E E
Miei'® 33,33 IL - -

Trieda — Class:

1 - druh vzicny - rare species (0-20%)

II' - druh zriedkavo sa vyskytujiici — scarcely occurring species
(20-40%)

III - druh Casto sa vyskytujuci - frequently occurring species (40—
60%)

IV - druh prevaZne sa vyskytujiici — mostly occurring species (60—
80%)

V - druh takmer vZdy pritomny — almost always occurring species
(80-100%)

Stupeii ohrozenia — Degree of threat:

E - druhy kriticky ohrozené — endangered species

V - druhy ohrozené (zraniteIné) — vulnerable species

R - druhy vzicne - rare species

In - druhy vyZadujiice pozornost — species requiring attention

For 2-22 see Tab. II; nconsmncy, 24d::gree of threat, 2class

doslo k miernym posunom, tie v§ak mo6Zu pramenit
z kratSieho ¢asového horizontu vyskumov a menSieho
poctu lokalit. Celkove bolo zistenych 20 druhov ryb.
V porovnani s predchidzajicim obdobim 1987-1989
sme nenasli mihulu, ¢ereblu, sivoiia, kapra, liefia, plos-
ku, pl#a oby&ajného a tGhora, zaznamenal sa viak tlo-
vok noséla a jalca tmavého, ktoré Hol&ik (1990)
neuvadza. Z hladiska konStantnosti vyskytu je situdcia
bez podstatnej$ich zmien. U niektorych salmonidov do-
§lo k posunu do vysSej triedy — pstruh poto¢ny z IIl. do
IV. a hlavitka z II. do IV. triedy. Porovnanie konstant-
nosti zistenych druhov s predchadzajicimi nalezmi
v3ak mohol ovplyvnit mensi pocet sledovanych lokalit.
V dominancii podla podetnosti sme nezistili podstatné
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2. Ulovky na udicu z rezervicie
hlavétky; vyvojovy trend za
13ro&né obdobie — Angled fish
from the huchen reserve; develop-
mental trend over 13-year period
lipefi — ks = grayling — fish num-
ber; vietky druhy - kg = all spe-
cies — kg; pstruh pototny — ks =
brown trout - fish number; roky =
years
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odchylky od obdobia 1987-1989. Mierny vzostup méi

podustva a mrena z triedy subdominant do triedy do-

minant.

I ked naSe vysledky nedemonstruji vaZnejSie vyky-
vy v Struktire ichtyofauny Turca, z analyzy tlovkov
Sportovych rybarov je zrejmy pokles od rokov 1989-
1990, s nepretrZite zostupnou tendenciou. Ako je zrejmé
z obr. 2, najvacSiu zasluhu na tomto vyvoji ma lipeii,
ktory v sledovanom &ase predstavoval najintenzivnej-
§ie loveni rybu. Pri¢iny zniZenia stavov lipiia sa nedaji
vysvetlit jednoznacne. Na zdklade sifasnych poznat-
kov o ichtyofaune Turca (tito praca a predchadzajice
vyskumy) méZeme predpokladat tieto vplyvy:

1. Celkova denaturicia vodného ekosystému Turca,
uzko sidvisiaca s dlhoro&nou absenciou povodiio-
vych prietokov.

2. Prehrievanie vody, zapri¢inené oteplovanim klimy
a zniZovanim prietokov po&as suchych obdobi za
posledni dekadu.

3. ZvySena sedimenticia plavenin a s tym siivisiace za-
bahnenie dna.

4. Upravy a obmedzenia ¥portového rybolovu, kde
pribliZzne od roku 1988 doslo ku koncentricii rybar-
skeho tlaku lovom na umeli musku najmi pstruha
a liptia. Zakazy ostatnych spdsobov Sportového ry-
bolovu zapri¢inili nerovnomerné rozdelenie intenzi-
ty lovu. Preto mohlo déjst k zvy¥ovaniu populécii
jalca hlavatého, mreny a podustvy.

5. ZvySenie pomeru dravych druhov - $fuky a jalca
hlavatého (nad 250 mm), ktoré si schopné u¢inne
eliminovat len Ciasto&ne aklimatizované jesienky
a ro¢ky lipfia z rybni¢nych chovov.

6. Grada&né cykly Zivo&i¥nych druhov (Odum, 1977).
Faktory v bode 1 aZ 3 mohli viest za obdobie po-

slednych siedmich rokov k zhorSovaniu neresovych

mozZnosti lipiia, vplyvy uvedené v bode 3 aZ 5 zaroveii
zniZovali jeho produk&ny potencidl. Spolup&sobenie
uvedenych negativ sa prejavilo na prudkom zniZeni po-
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pulaénej hustoty lipiia v strednom a dolnom toku rieky,

¢o malo tieZ za nasledok vyrazné zniZenie $portovych

tilovkov. Cast populdcie lipiiov mohla odmigrovat

z kriticky postihnutych isekov. NemoZno vylicit ani

vplyv periodickych zmien velkosti populdcie druhu

v urCitych casovych intervaloch, ktory je charakteris-

ticky pre mnohé ZivoCichy. Dosledné preskiimanie toh-

to javu u lipia by si vSak vyZiadalo dlh§ie Casové ob-
dobie.
Zaroveii mozno navrhnit takéto redlne opatrenia :

a) Zachovat doterajiu droveii zarybiiovania chranené-
ho néleziska, pri¢om na posilnenie populagnej hus-
toty hlavatky preferovat starSie nasady HI > 2 (dvoj-
a viacrocné).

b) Ro¢né nésady lipiia vysadzovat z dévodov aklima-
tizcie najmi do zlovenych pritokov.

c) Dérazne sa vyvarovat zarybiiovaniu jalcom hlavatym.

d) Zabezpecit pravidelny ro¢ny odlov 3tuky a jalca hla-
vatého pomocou $portového rybolovu.

e) V zaujme zniZovania piscivornych jalcov hlavatych
(nad 25 cm SI) vykondvat jeho pravidelny roény
vylov elektrickym agregatom, o je pre dané pod-
mienky najicinnejSi sposob regulicie jeho stavov,
vzhladom na pomerne nizky vyZieraci tlak zo strany
hlavného predatora — hlavitky.

f) Doméci rybolovny poriadok upravit tak, aby bolo
rybolovné usilie rovnhomerne rozdelené medzi vset-
ky zloZky ichtyofauny Turca, s reguldciou intenzity
rybolovu a rybarskeho tlaku.
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Z VEDECKEHO ZIVOTA

Zivotni jubileum prof. Ing. Viclava Kariska, DrSc.

V leto$nim roce se doZil
v plném fyzickém a psy-
chickém zdravi 70. naroze-
nin prof. Ing. Véiclav Ka-
rasek, DrSc., profesor pro
obecnou zootechniku na
Ceské zem&dglské univerzi-
t¢ v Praze-Suchdole, toho
¢asu v dichodu. Ve védec-
kém &asppisu Zivoti¥na vy-
roba byla v roce 1991 pfi
prileZitosti jeho 65. naroze-
nin zhodnocena jeho celoZivotni prace na tseku védy
a pedagogiky. S odstupem doby péti let je moZné zno-
vu poukdzat na vyznam jubilanta pro rozvoj fyziologic-
kého pfistupu k feSeni problému zvySovani uZitkovosti
a kvality ZivociSnych produkti u hospodaiskych zvirat,
a to zejména u skotu a prasat, béhem jeho pusobeni ve
funkci vedouciho Oddéleni typologie a konstituce hos-
podafskych ve Vyzkumném ustavu ZivoCi$né vyroby
v Praze-Uhfinévsi v letech 1959 aZ 1971. Od roku 1973
aZz do roku 1993 pusobil zprvu jako docent a pozdgji
jako profesor na katedfe genetiky a obecné zootechni-
ky Agronomické fakulty VSZ v Praze. Zejména v tom-
to obdobi spolupracoval se zahrani¢nimi vyzkumnymi
ustavy a univerzitami, z nichZ nejvyznamnéjsimi byly
Zemsky vyzkumny ustav ZivoCiné vyroby v Grubu
u Mnichova a Timirjazevova zemédélska akademie
v Moskvé.

Za zminku také stoji jeho védecké prace, které byly
zaméfeny na problémy Cistokrevné plemenitby ¢eského
strakatého skotu. Tyto price se tykaly velmi Sirokého
okruhu otdzek souvisejicich se sledovanim uZitkovych
typl, s vyuZitim Zivin pfi rizné uZitkovosti dojnic, se
sledovanim riznych metod vykrmu telat a mladého
skotu, véetné jatednych a technologickych rozboru.
Kromé teoretického dopadu jejich vysledkia mély tyto
prace znaény vyznam pro $lechténi a chov skotu
v praktickych podminkdch. Své zkuSenosti a poznatky
uplatnil v Cetnych védeckych radiach a komisich vy-
zkumnych dstavi a vysokych $kol. V letech 1976 az
1981 byl ptedsedou Vybérové komise pro skot v CSR
a ¢lenem Ustfedni vybérové komise MZVz Ceské re-
publiky. V letech 1981 aZ 1988 pracoval v Mezinarod-
nim dstavu normalizace na useku standardi v Zivogi§né
vyrobé v Moskvé.

Jeho rozsahla védecko-pedagogicko-odborna &in-
nost byla ocenéna fadou vyznamenéni. Jubilant je stile
v tizkém kontaktu s Ceskou zemédélskou univerzitou
v Praze, kde je jesté v soucasné dob& kolitelem aspi-
rantl, oponentem riznych védecko-vyzkumnych praci
a Clenem statnicové komise a komisi pro jmenovéni
docentli a profesort.

K vyznamnému Zivotnimu jubileu blahopiejeme
a do dalSich let pfejeme jubilantovi pevné zdravi, spo-
kojenost a je§t€ mnoho tviréich sil a elanu.

Za spolupracovniky z CZU v Praze prof. Ing. Vdclav Jakubec, DrSc.
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FROM THE SPHERE OF SCIENCE

XVII GENETICAL DAYS, BRNO 1996

The international scientific conference on genetics of farm animals was held on 1-3 July 1996 at the Mendel
University of Agriculture and Forestry in Brno. This meeting of geneticists of farm animals was organized by the
Commission for Genetics and Animal Breeding of the Czech Academy of Agricultural Sciences and the Section
of Genetics, Animal Breeding, of the Slovak Academy of Agricultural Sciences. Geneticists of the Czech and
Slovak Republics meet on an almost regular basis, every other year, with experts and breeders from abroad to
exchange opinions on genetic information and the application of this information in farm animal breeding.

The meeting included requested plenary lectures in the area of applications of molecular genetics and popula-
tion genetics in animal breeding, followed by issues associated with genetics of farm animal health and the
importance of gene reserves for maintaining the biodiversity. The plenary session also included papers on mo-
lecular genetics and theoretical foundations of breeding. Papers dealing with genetics in the breeding of the
respective species of farm animals were selected for the working sessions. Authors of articles published here are
responsible for their content.

This year’s conference was actively attended by more than 25 students of postgradual doctorandi studies. Their
participation was important for the continuation of genetical research in the next years.

Assoc. Prof. MSc/Agr/ Jifi Kuciel

Department of Genetics

Mendel University of Agriculture and Forestry
Zemédeélska |

613 00 Brno, Czech Republic

PLENARY REPORTS

THE APPLICATION OF MOLECULAR GENETICS IN ANIMAL BREEDING
J. Dvorak!, J. Bulla?, S. Cepica®

'Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic
2University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

3nstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic

Animal breeding is based on the existing or intentionally created genetic variability. Finding out the variability
on the level of genetic information enabled to develop the methodology and methods of molecular genetics. In
the 1990s many genetic markers were discovered (Ist and IInd types). Some of them can be applied in breeding
as markers for quantitative loci (QTL, ETL). In cattle there are particularly genes of milk proteins and their 5°
region, microsatellites on the Ist, 6th, 9th, 10th and 20th chromosomes or the growth hormone gene. In pigs, best
known is the gene of the ryanodine receptor and the gene of the estrogen receptor, microsatellites on the 4th, 13th
and 14th chromosomes.

The possible application of transgenic technologies in farm animals was discussed. The authors of the present
paper also substantiated the necessity of developing research in molecular genetics in the Czech Republic.

POPULATION GENETICS IN ANIMAL BREEDING
J. Pribyl!, P. Frak2, V. Jakubec’

' Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic
2Research Institute of Animal Production, Nitra, Slovak Republic
3Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

The review of the subject of population and quantitative genetics. The subject is the optimal application of
new knowledge in the genetics of all branches involving molecular technology and others specializations (eco-
nomy, statistics, programming, reproduction and biotechnology, animal husbandry...) to the selection and
breeding. Today activities are very different. Each part is becoming its own specialization, having its own working
tools, the goals, and the theoretical background. The principal subdivisions are: Modelling of genetic principles;
Evaluation of economy values for traits under selection; Evaluation of population-genetics parameters; Discover-
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ing and test of new selection criteria; Estimation of breeding values; Marker-assisted selection; Selection general;
Genetic trend; Evaluation of crossbred parameters; Optimization of selection plans; Optimization of hybridization
programmes.

GENETICS AND HEALTH IN DOMESTIC ANIMALS

P. Ho¥in

University of Veterinary and Pharmaceutical Sciences, Institute of Animal Breeding and Genetics, Brno, Czech
Republic ¢

Improvement of productivity in farm animals by selection must respect the physiological needs of the living
organism expressed by their health. Occurrence of disease in a population impairs the efficiency of selection
within this population. Elimination of hereditary diseases and birth defects is complicated by the existence of
phenocopies, by heterozygous carriers in recessive monogeneic hereditary diseases and by complex nonmendelian
inheritance. Selection for resistance to disease is one of approaches of disease control. The mechanisms and
practical use of this approach are discussed. The potential role of Nramp and MHC genes in this context is
mentioned. The health of animals may also be influenced by environmental mutagenic factors. Their effects and
methods of detection and monitoring are outlined. The use of molecular genetic techniques (PCR, recombinant
products, transgenic animals, site-directed mutagenesis) and their potential use in veterinary medicine are briefly
summarized.

IMPORTANCE OF FARM ANIMAL GENETIC RESOURCES FOR PRESERVING
OF BIODIVERSITY

V. Rehout!, J. Micha?, A. Kibek?

IUm'versiry od South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic
2Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
3Um'versity of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

The article consists of two parts. It includes the general explanation of the term biodiversity, its classification,
parameters of biodiversity and fields of its study in the first part. The current state of global biodiversity and
alarming information about its evolution has been presented. Basic causes of biodiversity reduction in general,
and also in a specific level for farm animals were described. Special attention was focused on the problem of
genetic diversity, importance, needs and methods of its study.

Basic factors of origin of genetic diversity erosion and methods of its reduction by protection of rare farm
animal breeds, that are bred as genetic resources, described in the second part of the article were analysed. 2 719
breeds of seven kinds of farm animals are endangered, which make 68% of all breeds from all over the world at
the present time. Reasons, importance and methods of genetic resources protection, including national and inter-
national activities, were evaluated at the end.

MOLECULAR GENETICS

METHODOLOGICAL ASPECTS OF QTL MAPPING ON THE PORCINE CHROMOSOME 4
S. Cepica, J. Schroffel, Jr., A. Stratil

Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic

The use of genetic maps based upon molecular markers allows dissection of some quantitative traits to genes
with Mendelian type of inheritance (QTL). The aim of this paper is to describe an experimental design for our
mapping of QTLs on porcine chromosome 4 on which QTLs for abdominal fat, back fat and intestine length has
already been localized (Andersson etal.: Science, 263, 1995: 1771-1774). For our mapping 3 three-generation
pedigrees (Wild Boar x Meishan, Meishan x Pietrain, Wild Boar x Meishan) each with approximately 320 F,
animals with 100 parameters measured (2 parameters of stress reaction, 6 fattening parameters, 19 carcass
parameters, 6 parameters of meat quality, 3 morphological traits and 64 additional traits) from Hohenheim
University are being used. For this purpose 6 microsatellites (Sw489, Sw835, S0145, S0073, S0067, and S0097),
which are on average approximately 34 cM apart will be separated on 7% denaturing polyacrylamide gel and
stained with silver. Linkage between MLs and QTLs will be computed using the least square method (Haley
et al.: Genetics, /36, 1994: 1195-1207).
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MAPPING OF PIG GENOME BY MEANS OF IN SITU HYBRIDIZATION
P. Musilova!2, S. Cepical, A. Stratil', J. Rubes?

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic
2Veterinary Research Institute, Brno, Czech Republic

Two genes — o-antichymotrypsin and IxkBa. — were mapped by means of in situ hybridization in pig. A probe
for o.j-antichymotrypsin was labelled radioactively. Of 281 grains, detected on 94 analyzed metaphase cells, 71
grains (25.3%) were localized on chromosome 7. Of these grains 61 (85.9%) were found in the terminal region
of the chromosome 7 q-arm. The o;-antichymotrypsin gene was mapped to the swine chromosome region 7q23-26.
A probe for IxkBat was labelled fluorescently. Of 40 metaphase cells analyzed, 27 cells (67.5%) showed symmet-
rical double spots on at least one copy and 10 cells (25.0%) showed symmetrical double spots on both copies of
chromosome 7 in position q15-q21. No paired signal was repeatedly detected in any other chromosomal region.
The IxkBo gene was mapped in the swine chromosome region 7q15-21.

POLYMORPHISM OF RESTRICTION FRAGMENTS OF ANTICHYMOTRYPSIN (AACT)
AND ANTITRYPSIN (AT) GENES OF THE PIG

A. Stratil', S. Cepica', L. Peelman’®

Unstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic

2State University of Ghent, Faculty of Veterinary Medicine, Dept. of Animal Genetics and Breeding,
Merelbeke, Belgium

The variability of antichymotrypsin (AACT) and antitrypsin (AT) genes of the pig was studied by RFLP
techniques. DNA samples of pigs of different breeds (LW, BPP, D, H, L, Pn, Meishan) were digested with Rsal,
Pvull, BglII and Pstl. As probes pig AACT cDNA (650 bp —see Musilova etal.: Mammal. Genome, 6, 1995:
445) and pig AT cDNA (1.4 kb — provided by Dr. A. L. Archibald) were used. Polymorphism of AACT was
observed after restriction with Rsal, Pvull and BglIl (Rsal — two restriction sites — 7 kb and 6.6 kb; 6 kb and
5.7 kb. Pvull — three sets of fragments: P1 — 3 kb + 2.9 kb + 2 kb; P2 — 1.9 kb; P1-2 — fragments of P1 + P2.
Bglll — of 10 fragments present five exhibit variability). Meishan is different from other pigs in all cases.
Polymorphism in AT was studied after restriction with Rsal, and Pstl. Great variability was observed with Rsal.
After PstI digestion some animals lacked 0.9 kb fragment.

THE GENETIC BASIS OF ANTIBODY PRODUCTION
J. Golian
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

Both immunoglobulins and T-cell antigen receptor protein are constructed through the use of multiple gene
segments. Each peptide chain is coded for by three or four gene segments. These are variable gene segment (V),
jointing gene segment (J), and constant gene segment (C). Some peptide chains also employ a fourth gene segment.
The V, D and J gene segments are selected at random from a large population of these segments in the genome.
Diversity at CDR 1 and CDR 2 is generated in immunoglobulins through somatic mutation. Somatic mutation is
not employed in the TCRs because of the risk of generating autoimmune response. The immunoglobulin class
produced by a B cell is determined by selection of one of a family of heavy-chain genes.

A NEW ROBERTSONIAN TRANSLOCATION IN CATTLE, rob (16; 21)
J. Rubeﬁ', P. Musilovél'z, L. Borkovecl, Z. Borkovcové3, D. Svecové', J. Urbanova!

lVererinary Research Institute, Brno, Czech Republic

2 nstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic

3State Veterinary Institute, Brno, Czech Republic

A new centric fusion translocation, rob (16; 21), was discovered in a bull which was a descendant of a German
Red Pied bull and a Czech Red Pied cow. The bull was phenotypically normal. C-banding revealed the dicentric
nature of this centric fusion. Neither dam nor any of 26 half-brothers of the translocated bull showed any abnormal
karyotype.
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POSSIBILITIES IN CONSTRUCTION OF TRANSGENIC POULTRY
P. Trefil
Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic

Interest in developing transgenic birds is widespread but the progress is relatively low. During the last several
years it has been developed without bigger success several techniques of incorporation foreign DNA into chicken
genome-like transfection of spermatozoa, or direct microinjection into germinal disc of egg. Although exogenous
DNA is transported into fertilised eggs it is present episomally and disappears during embryonic development.
To get transgenic chicken via construction of germinal line chimera it looks to be prospective only in the case of
cultivation and transfection of primordial gonocytes cells, transmission of transfected blastodermal cells is still
limited to low hatchability of recipient eggs. New promising way looks to be spermatogonia cells.

This study was supported by GA CR 514/94/1300.

POLYMORPHISM OF MICROSATELLITES WITHIN GENES CODING FOR APOLIPOPROTEIN
A-I (APOA1) AND APOLIPOPROTEIN B (APOB) IN PIGS

I. Cymerowska-Prokopczyk !
Institute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzgbiec, Mrokéw, Poland

Polymorphism of two microsatellites identified in genes coding for apolipoproteins A-I (APOA1) and B
(APOB) was analyzed in presented studies. Genotyping with the locus-specific PCR primers was carried out
according to Ellegren et al. (1993, 1994). Amplified fragments were separated in standard 6% sequencing
gels and detected by overnight exposure of the gel to X-ray film. The polymorphism of both microsatellite loci
was typed in 7 F2 families comprising 7 sows, 4 boars and their 44 offspring (Zlotnicka Spotted and Polish Large
White were chosen as the parental breeds). Two genetic variants and three genotypes of APOA1 microsatellite
were identified among tested animals, whereas APOB microsatellite appeared to be monomorphic.

DETECTION OF THE POINT MUTATION IN CATTLE BY AUTOMATED SOLID-PHASE
SEQUENCING OF PCR PRODUCTS

G. Grzybowski', K. Lubieniecki', T. Reklewski', T. Grzybowski’, M. Wozniak?, D. Miscicka-Sliwka®

Unstitute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzgbiec, Mrokdéw, Poland
’Medical Academy of Bydgoszcz, Forensic Medicine Department, Bydgoszcz, Poland

Sequencing of the PCR products is of great use in all applications aiming to detect a mutation in a particular
fragment of DNA. We have applied a solid-phase sequencing strategy to detect the known point mutation in two
bovine genes: CD18 (BLAD) and uridine monophosphate synthase (DUMPS). The detection of cattle heterozy-
gous for this mutation (carriers) is of great importance for animal breeding. PCR reaction was performed using
20-30 ng of template in a 50 pl reaction volume comprising 1 x Promega PCR Buffer, 1.5 mM MgCl,, 200 uM
of each dNTP (Promega), 0.5 U of Taq polymerase (Promega) and 0.1 uM (CD18) or 0.2 uM (DUMPS) of each
primer. The primer sequences were used according to Mirck et al.,, 1995 (CD18) and Schwenger et al,
1993 (DUMPS). One of the primers in each pair was labelled with biotin. The PCR products were sequenced
using the AutoLoad Solid Phase Sequencing Kit (Pharmacia). Sequencing products were loaded on 0.5 mm
denaturing PAA gel (ReadyMix, Pharmacia). Electrophoresis was carried out using the A.L.F. DNA sequencer
(Pharmacia). The collected data were processed using the ALF Manager v 2.6 software. The effectiveness of
genotyping of the CD18 and UMPS loci was very high.

SEX IDENTIFICATION IN CATTLE ON THE BASIS OF AMELOGENIN POLYMORPHISM
T. Reklewski, G. Grzybowski, K. Lubieniecki
Institute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzgbiec, Mrokéw, Poland

The investigations aimed at elaborating an effective method of sex determination in cattle embryos necessary
in breeding work and of interest for forensic veterinary medicine. The work was conducted on genomic DNA
extracted from blood, hair roots and embryos. For the PCR the SE 47 and SE 48 primers were used according to
Ennis and Gallagher (1994). The analysis was based on sequences bovine class I and class II amelogenin
(GeneBank, accession M63499 and M63500). Two thermal profiles were elaborated which render possible to
obtain a highly effective, specific amplification of product 280 bp, characteristic for the gene of amelogenin,
placed on chromosome X and for product 217 bp, characteristic for chromosome Y. The phenotypic differentiation
between the genetic sex XX and XY was very clear and was manifested by the occurrence of a one band and two
bands phenotype. The results indicate, that the described method of sex identification is effective and may be
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quickly implemented. For instance, when using hair roots, the total time needed, together with DNA extraction,
does not exceed 3 hours.

PREVALENCE AND GENEALOGY OF THE D128G MUTATION (BLAD) IN THE POPULATION
OF POLISH CATTLE

K. Lubieniecki, T. Reklewski, G. Grzybowski,

Institute of Genetics and Animal Breeding of the Polish Academy of Sciences, Jastrzgbiec, Mrokéw, Poland

The investigations aimed at determining the degree of burdening of the gene contingent of cattle bred in Poland
with the BLAD mutation. The work was conducted over 1993-1995 on | 487 bulls from Artificial Insemination
Stations throughout the whole country. The genotype identification was performed according to the PCR-RFLP
method on the genomic DNA extracted from blood, semen and hair roots. It was ascertained that 68 sires are
carriers of the BLAD mutation (about 5% of the animals examined). Among them 66 are pure-bred HF or with
a considerable share of the blood of this breed. The remaining two bulls were Red-and-White. The carrier
genealogy was elaborated for most bulls, i.e. the trail of transmission of the mutated gene from the protoplast —
bull Osborndale Ivanhoe 1189870. In Poland three principal lines burdened by the BLAD mutation exist, origi-
nating from famous sires: Penstate Ivanhoe Star (lic. no. 01041-4-7), Provin MTN Ivanhoe Jewel (lic. no.
21116-4-5) and Paclamar Ivanhoe B. Eug (lic. no. 1417390). Since 1993 the testing of pedigree male and female
material for the presence of defect D128G is obligatory.

SISTER CHROMATID EXCHANGES INDUCED BY EMISSION IN VIVO AND IN VITRO
K. Sivikov4, J. Dianovsky

University of Veterinary Medicine, Department of Veterinary Genetics, KoSice, Slovak Republic

The effect of in vivo and in vitro exposure to metal-containing emissions on the induction of sister-chromatid
exchanges (SCE) was investigated in cultured sheep peripheral lymphocytes. In vivo experiments were aimed
at induction of chronic fluorosis under clinical conditions. The experimental animals were given a daily dose
of industrial emissions (mostly aluminum and fluoride) of either 0.75 g or 1.5 g/animal, for 1 year. The
occurrence of SCEs in the experimental groups was higher (with statistical significance at a dose of 1.5 g/animal)
than that seen in the controls.

Peripheral lymphocytes for in vitro experiments were exposed to emissions at doses of 15, 30, 60 and 90 pg/ml
medium. A significant increase of SCEs was obtained with doses ranged from 30 to 90 pg/ml medium. A clear
dose-dependence was also seen.

POLYMORPHISMS OF RESTRICTION FRAGMENTS DETECTED WITH PORCINE RYR DNA
PROBE

M. Nebola

Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

Genetic polymorphisms at the DNA sequence level are exceedingly numerous and distributed throughout the
genome. Genetic linkage relationship between such markers and quantitative trait loci (QTL) enables identification
of QTL alleles. DNA polymorphisms can be detected after hybridization of denaturated complementary DNA
strands (probes) to homologous strand of denaturated DNA.

In this paper the possibility of using of 659 bp porcine sequence of RYRI gene as a probe was studied.
Non-radioactive (enzymatically) labelled DNA probe was prepared by polymerase chain reaction (PCR) with DIG
dUTP. Genomic DNA was digested with restriction enzymes (EcoRI, BsuRI, HindIIl, Hhal, Hinfl) and the
resulting fragments were separated according to the size by agarose gel electrophoresis. The DNA was then
denaturated in situ, transferred to a nylon membrane, hybridized to labelled DNA probe (16 hrs, 68 °C) and
detected with the Colorimetric Detection Kit (Boehringer Mannheim, Germany). Only after Hhal and HinfI
digestion restriction fragment patterns were observed, but in these preliminary studies only monomorphic results
were obtained. For that reason DNA of other individuals have to be tested.

This study was supported by GA CR 1282.
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USE OF SILVER STAINING METHOD FOR MICROSATELLITE SCORING IN PORCINE
GENOME MAPPING

A. Knoll', S. Cepica?

"Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic
nstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic

This analysis showed that silver staining can be used as a method for simple, rapid and reliable band detection.
In accordance with published sequences of primers the microsatellite S0097 was amplified using the PCR method.
Allele scoring was performed on 7% polyacrylamide denaturation gels. Fragments were visualized by (non-radio-
active) silver staining. After optimization this method led to good results by typing of microsatellites (high
sensitivity and low background). Silver staining appears to be more advantageous for this purposes than auto-
radiography. This work was a part of project of QTL mapping on chromosome 4.

This study was supported by GA CR 523/96/0597 and GA CR 1282.

GENOTYPING BOVINE BETA-LACTOGLOBULIN GENE USING AS-PCR
M. Kopeény, M. Nebola
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

Animal breeding programmes employing genetic markers have been very successful in increasing the genetic
progress of economically important traits in farm animals. Direct selection of the individual genotypes would be
of particular value regarding sex-limited traits related to milk production.

An A/G transition in exon III making variability of alleles A and B of the bovine beta-lactoglobulin gene was
detected using AS-PCR in bulls from AI stations. Using the AS-PCR method, rapid analysis of the beta-lacto-
globulin genotype of bulls is now possible. In addition, kappa-kasein genotypes can be determined from the same
PCR reaction using RFLP analysis.

This study was supported by a grant from FR V8§ MSMT no. 0712.

VARIABILITY OF BOVINE GROWTH HORMONE GENE IN BULLS OF CZECH PIED BREED
M. Kopecny, M. Nebola
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

The use of detectable markers, such as genetic polymorphisms, in breeding programmes could render the
selection of animals more accurate and efficient. Direct information on the underlying genetic variation could
contribute significantly to genetic gain, especially regarding traits controlled by a few major genes. Bovine growth
hormone gene can be one of these markers.

Mutation in the exon V of the bovine growth hormone gene making a leucine/valine substitution at amino acld
position 127 was identified by the polymerase chain reaction and restriction fragment length polymorphism.
Genotyping was performed in 73 Al bulls of the Czech Pied breed. Gene frequencies of variants L (leucine) and
V (valine) were 0.68 and 0.32, respectively.

This study was supported by a grant from FR V8§ MSMT no. 0712.

VARIABILITY OF BOVINE SERUM ALBUMIN
Z. Havli¢ek, V. Neubauerova
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

Bovine serum albumin belongs to the group of whey proteins. Physically and immunologically it is identical
with bovine serum albumin of the blood serum. The variability of bovine serum albumin was studied in 101 dairy
cows of the Czech Pied breed, 85 Montbéliard dairy cows, 24 Limousin dairy cows and 24 dairy cows of the
Polish Red cattle. The individual genes were identified by electrophoresis on polyacrylamide gel. All genes had
the Alb? allele.

The frequency of the Alb® allele in the studied breeds was as follows: Czech Pied — AIb® — 0.085; Limousin —
AIb® - 0.040; Polish Red — Alb® — 0.035; Montbéliard — AIb® - 0.005.

The study was supported by grant no. 0712 from the FR V8.
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SUPEROVULATION RESPONSE OF FARM ANIMAL DONORS TO pFSH ADMINISTERED
IN PROTRACTED FORM

J. Riha!, L. Sedlak?, J. Sedlakova®

'Research Institute for Cattle Breeding, Rapotin, Czech Republic
2Biapharm — Research Institute of Biopharmacy and Veterinary Drugs, joint-stock comp., Pohofi-Chotour,
Jilové near Praha, Czech Republic

The commercial preparation pFSH Folicotropin, Spofa Praha, was diluted with injection water-aqueous appli-
cation form applied in two doses per day (morning, evening) for 4 days as follows: 80, 120; 120, 80; 40, 40; 40,
40 1.U. in cows (n = 75) and 80, 80; 40, 40; 40, 40; 40, 40 1.U. in heifers (n = 223) and with Vehiculum II -
evolutionary preparation tested as a diluent of Folicotropin Spofa; it protracts pFSH activity — vehicular applica-
tion form — application on day 1 and day 2 of the treatment (in the morning) as follows: 320 I.U. and 240 1L.U.
in cows (n = 83); 240 I.U. and 160 L.U. in heifers (n = 161). Prostaglandin F2 alpha was administered on day 3
of the superovulation treatment (in the morning). Insemination and repeated insemination were performed on day
5 and day 6 of the treatment. Results confirm high qualitative parameters and applicability of the vehicular form.
The mentioned trend was found also in goat and sheep superovulation studies.

The study was granted by Czech Ministery of Agriculture — projects no. NAZV 2413, GA CR 507/94/0343
and 507/95/0717.

PREVALENCE OF GENETIC DEFECT THAT CAUSES DUMPS IN HOLSTEIN CATTLE
IN SLOVAKIA

D. Vasicek, P. Chrenek, M. Bauerovi, J. Laurinéik
Research Institute of Animal Production, Nitra, Slovak Republic

Deficiency of uridine-5’-monophosphate synthase (DUMPS) is a monogenic autosomal recessive disorder in
cattle, resulting in early embryonic death of homozygous offspring. A mutation (C—T) with the loss of an Aval
site at codon 405, resulting in a premature stop codon with a truncated C-terminal catalytic subunit of the protein.
For rapid screening cattle of the mutation allele was used PCR-RFLP. For genomic DNA amplification were used
sequence — specific primers 5’-GCA AAT GGC TGA AGA ACA TTC TG-3’ and 5’-GCT TCT AAC TGA ACT
CCT CGA GT-3’. PCR product (108 bp) was digested with Aval. 225 Holstein cattle from nucleus were analysed.
No animal was diagnosed as a carrier for mutant UMPS allele at this time.

PREVALENCE OF THE D128G MUTATION (BLAD) IN HOLSTEIN CATTLE IN SLOVAKIA
D. Vasiéek, P. Chrenek, M. Bauerova, J. Laurindik
Research Institute of Animal Production, Nitra, Slovak Republic

Bovine leukocyte adhesion deficiency is a suspected autosomal recessive disease characterized by impaired
CD18 expression, severe deficits in neutrophil function, and consequently a high susceptibility to bacterial infec-
tion. One mutation replaced A at nucleotide 383 with G and causes an aspartic acid to glycine substitution at
amino acid 128 (D128G) in highly conserved extracellular region of adhesion glycoprotein. For rapid screening
cattle of the D128G allele was used PCR-RFLP. Genomic DNA was amplified with primers 5’-TTG CGT TCA
ACG TGA CCT TCC G-3’ and 5’-CAT TGA GGG CCC GGA GCA GG-3'. PCR product (137 bp) was digested
with TagI to specificaly cut the normal allele. With this technique 200 animals had been diagnosed from Holstein
nucleus herds in Slovakia. No carrier animal of the D128G allele had been detected at this time.

LOW PROBABILITY OF THE OCCURRENCE OF BOVINE CITRULLINEMIA IN HOLSTEIN
CATTLE IN SLOVAKIA

D. Vagicek, P. Chrenek, M. Bauerova, J. Laurinéik
Research Institute of Animal Production, Nitra, Slovak Republic

Bovine citrullinemia is a urea cycle disorder inherited as autosomal recessive. Homozygous recessive calves
lack the enzyme argininosuccinate synthetase and are unable to dispose of amonia and die of neurological
disfunction within 5 days of birth. A single base substitution (C—T) in the gene for this enzyme results in
a truncated protein that lacks activity. The loss of the Avall restriction site can be used for rapid, economical
detection of the heterozygotes for bovine citrullinemia. For PCR-RFLP were used forward primer 5’-GTG TTC
ATT GAG GAC ATC-3’ and reverse primer 5’-CCG TGA GAC ACA TAC TTG-3’. PCR produced a 177 bp
DNA fragment which contains codon 86. PCR product was digested with Avall. To date 230 animals from
Holstein nucleus herds have been analysed. All animals tested have proven to be normal.
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DETERMINATION GENOTYPE OF GROWTH HORMONE GENE IN SLOVAKIAN PIED CATTLE
P. Chrenek, J. Kmet, D. Vasi¢ek, M. Bauerova
Research Institute of Animal Production, Nitra, Slovak Republic

Growth hormone (GH) belongs to a group of somatolactogenic hormones. It has the major impact on growth,
lactation and mammary gland development in cattle. Therefore, the GH gene is a potential target for studies of
molecular variation in connection with milk performance and growth traits in cattle. Combination of the poly-
merase chain reaction (PCR) and restriction fragment length polymorphism (RFLP) allowed us to detect a leucine
(L)-(CTG), valine (V)-(GTG) substitution at amino acid position 127 of the gene for growth hormone. PCR
products (223 bp), corresponding with 2089-2312 genome sequence, were digested with Alul (AG/CT). Geno-
typing was performed in 75 bulls of Slovakian Pied breed. The heterozygous genotype LV (70%) was more
frequent than LL or VV genotypes.

THEORETICAL AND APPLIED BREEDING

THE STRATEGY OF CATTLE BREEDING
J. Pribyl, J. Pfibylova
Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

The important parts of selection programme are discussed. The alternatives of bulls policy (one versus groups,
young versus proven) are shown. An expected breeding value and reliability are derived. The reliability of
individual breeding value of progeny varied in practical situations from 0 to 30%. The same standard error of
average breeding value of progeny was possible to obtain with high reliability of one sire or with group of sires
with a low ones. Standard errors of production of one progeny varied from 2.00 to 1.92 of genetic standard
deviation. The groups of 5 progeny have standard errors of production from 0.89 to 0.86. The variability of the
herd practically is not influenced by parents selection. Important is the generation interval which influenced the
minimum requirements for proven bulls to be better than average of young ones. The basic selection criterion is
a complex expression in money units.

THE FACTORS INFLUENCING ESTIMATION OF BREEDING VALUE
J. Hyanek, D. Vecefova
Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic
The main goal of this article is to analyze estimation breeding value and estimation of component variance

with respect to selection. The question is which method is invariant to selection. REML gives the unbiased
estimation of component variance even in presence of selection.

REGRESSION ANALYSIS METHODS FOR DETERMINATION AND ESTIMATION
OF NON-ADDITIVE GENETIC EFFECTS

P. Flak
Research Institute of Animal Production, Nitra, Slovak Republic

The strategy of genetic improvement of animal populations is based on estimates of genetic parameters which
are dependent on knowing and exploitation of genetic variability and its basic components. For estimation of
genetic parameters various methods of estimation are used, in animal breeding mostly LSQ method with its
modification WLSQ and GLSQ, and maximum likelihood method by the solution of linear models of specifically
mixed linear model. Principally all the methods of estimation are based on linear regression methods. For this
reason the estimation form of heredity, i. e. additive or non-additive/crossbreeding cffects are postulated on
determination linearity and deviation from linearity of analysed traits on the share of additive gene effects of one
parental breed in crossbreds and then in own estimation of crossbreeding effects and their statistical significance.

SELECTION PROGRAMMES IN SHEEP BREEDING
M. Milerski, J. PFibyl, P. Safus, J. PFibylova
Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

A selection programme with a selection for the meat production is described. The organization scheme included
an active population and production commercial herds. Application of the ultrasonic measurements for the evalu-
ation of carcass quality on live animals, breeding value estimation by the animal model, and an artificial
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insemination of the top animals is expected. The breeding value was calculated before each culling from a herd.
A ram selection is practiced on the level of total active population cross of the herds. The pattern of breeding
scheme covered 18 groups of animals according to selection and culling at different age and transfer of breeding
stock from an active population to the commercial herds. For a model active population of 2 000 females, the
expected genetic trend is 2.82 g of average daily gain for the finished animals for the year.

ECONOMIC ASPECTS OF PIG BREEDING
J. Fiedler L. Houska
Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic

The aim of the study was to show the possibility of evaluation of pig breeding herd and economic efficiency
by means of bioeconomic model (program EPOS). The program makes possible to decide, which production
characteristic or breeding strategy influences total profit in a herd in a highest degree. These are primarily
reproduction traits, mainly litter size and litter weight, to a lesser degree average daily gain. From the point of
view of breeding strategy, profit in a highest degree is influenced by percentage of classified young breeding
boars of total reared.

CONTINUOUS BREEDING VALUE ESTIMATION AND SELECTION IN THE FOX POPULATION
B. Zuk, A. Filistowicz, I. Zwoliniska-Bartczak

Agricultural University, Wroclaw, Poland

The basic goal of carnivorous fur animal breeding is to achieve pelts of proper size, quality and colour types
and the best merit of animal is a price which we have got from sale of its or its relative pelt. Thus, a fundamental
for an increasing of genetic gain would be a stable connection of alive animal identification and pelts received
from them. The proposed model of breeding scheme contains the continuous and multistage selection according
to a fundamental animal selection on the base of their relative pelt values. The multistage selection consists in
taking a decision several times during animal life period. Animals preselected in result of earlier decision are
selected once again to classify the future breeding. The first decision was based on the ground of alive animals
evaluation and information about pelt quality of their relatives used in the previous years. Essential selection
decisions should be undertaken on the basis of present pelt prices. As pelts are disposed on several auctions, data
about sale results are collected successively. In this stage we can use the continuous selection, i.e. take a decision
about an animal after each new information. The inclusion in breeding programs objective criterions of pelt
evaluation (size, quality class, colour of coat in lots) or worth of pelt disposed in international auctions requires
to solve a problem of stable and easy to reading identificators of alive animal pelt. It is possible by: implantation
of electronic marker, labelling and ear clippering.

SELECTION CRITERIA OF CZECH PIED-BREEDING PROGRAMME IMPLEMENTATION - TOP
BULL-DAMS

F. H¥eben, J. Motycka, J. Vetyska
Czech Pied Breeders’ Association, Praha, Czech Republic

Czech Pied Breeders’ Association is a body responsible for the breeding programme and the co-ordination of
its implementation. The important part of the programme is the utilisation of the best cows in population for
production of further generation of breeding bulls. Criteria for selection of bull-dams were processed by the
Breeding Committee in 1995. Dual-purpose utility type, correct body frame and conformation without defects are
required with resulting exterior classification: good or better.

In young top bull-dams (Ist lactation) at least 180 kg milk proteins are required for C1 breeding group with
protein content at least 3.3%. In top bull-dams (3rd lactation and higher) at least 230 kg proteins are required
with content of 3.4% and more.

In 1992, 6 718 kg milk were achieved in 1 259 bull-dams at 4.42% milk fat and 3.37% protein. In 1994, the
Association registered 139 young bulls with the following performance of dam in the best lactation: 7 224 kg
milk, 4.42% (318 kg) milk fat and 3.48% (253 kg) proteins content. In 1995, 122 young bulls were registered.
The performance of their dams was 7 368 kg milk with fat 4.3% (324 kg) and protein content 3.45% (253 kg).

The above-mentioned results .show the significant growing trend in milk production and milk components’
content in bull-dams.
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GENETIC CORRELATIONS BETWEEN PRODUCTION TRAITS FOR CZECH PIED
AND HOLSTEIN BULLS

P. Safus!, J. P¥ibyl!, V. Cermak?®

Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic
2State Breeding Organization, Praha, Czech Republic

The genetic correlations were calculated for 17 traits of reproduction, milk and beef production on the basis
of the correlations between the breeding values (BLUP). The breeding values were adjusted with GLM procedure
(SAS) for systematic effect of the years and groups of tested bulls. The expressions for calculation of the genetic
correlations are derived. The derivation depends on reliability of breeding values and on the source of information
(own performance of the bull or performance of the progeny) and if two correlated traits are measured on the
same animal or each trait on a different one. The database covers only bulls with higher reliability (3 999 Czech
Pied — Simmental type, and 948 Holstein bulls).

SELECTION PROGRAMME IN GOATS BREEDING
J. P¥ibyl, M. Milerski, P. Safus, J. P¥ibylova

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

The selection programme for dairy goats is suggested. The scheme included the active population and transfer
of genetic superiority to the commercial production herds. Utilization of the animal model techniques for breeding
value estimation and the artificial insemination for top animals is expected. The multistage selection according
the age and amount of available information is used. Animals are divided into 14 groups according culling
practice, selection policy and organization of paaring. Rank and categorization of animals are according breeding
value. For a active population of 1 000 females the model calculation of expected selection progress is done by
a deterministic approach. The genetic gain in milk production reaches 13.52 kg/year.

COMPARISON OF ECONOMIC VALUES OF PRODUCTION TRAITS IN BREEDING HERDS
AND WITHIN THE FRAMEWORK OF WHOLE PRODUCTION SYSTEM IN SHEEP

M. Milerski, J. Pribyl

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

The economic values of production traits in sheep were computed by simulations for top breeding herds of the
sire and the dam breeds on the basis of economic of whole production system in sheep. The theoretical working
tool for calculation is the profit function. The results show that in sire breed are higher economic values (e.v.)
for average daily gain of lambs (e.v. of 1 g/day = 72.2 Czech Crown — Kc) and for carcass quality (e.v. of genetic
improvement of carcass quality by 1 Kc/kg of live weight of lambs = 467.5 Kc) than in dam breeds (8.5 Kc and
52.3 Kc, resp.). On the contrary the reproduction traits show higher economic values in the dam breed than in
the sire one (e.v. of % prolificacy = 15.2 Kc and 25.0 Kc, resp.)

GENETIC PROGRESS IN EGG PRODUCTION
D. Klecker, L. Zeman, A. BuneSova
Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

When comparing the results of tests of laying performance in the laying type of hens it is possible to conclude
that egg production, egg weight and production of egg mass increase gradually due to the selection and breeding
work. Breeding shows a similar effect also on the decrease in feed consumption per 1 kg of egg mass. For instance,
in the case of brown samples, the egg production was 224.7 and 278.6 eggs in years 1984-1985 and 1994-1995,
respectively. Within the same period, consumption of feed per 1 kg of egg mass decreased from 2.96 kg to 2.34 kg
only. After the World War II, the average mass of eggs was 52 g, in 1960 and 1970 it increased to 56-58 g, and
in years 1993-1994 it reached as much as 63.67 g. In a laying test which was carried out at the Mendel University
of Agriculture and Forestry in 1995, the hybrid combination ISA BROWN showed the following performance
parameters: up to the 469th day of age the egg production was 292.75 eggs per hen and average values of egg
production, egg mass, production of whole egg mass and feed consumption per | kg of egg mass were 90.91%,
63.06 g, 18.46 kg and 2.36 kg, respectively.
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INTERACTIONS BETWEEN GENOTYPES AND DIFFERENT DIETS IN THE MEAT TYPE
OF FOWL

Z. Soukupova', J. Pribyl', J. Pribylova!, J. Vymola®

'Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic
2TEKRO, s.r.o., Praha, Czech Republic

Formulae of feeding mashes were proposed and tested for the chicken, goose, duck and turkey broilers
production in which extracted soybean and maize meals were fully or partially replaced by rapeseed meal, pea,
wheat and barley. In each experiment two genotypes and 3 or 4 mashes were tested. The live body weight, breast
and leg muscles and abdominal fat percentage, feed conversion and mortality were monitored. All interactions
(between genotypes, sexes and diets) were of a low importance. Using native sources of nutritients reduced the
production costs.

CATTLE AND HORSES GENETICS AND BREEDING

POLYMORPHISMS OF LACTOPROTEIN GENES IN DAMS OF BULLS OF HOLSTEIN CATTLE
SELECTED FOR THE BREEDING PROGRAMME IN THE CZECH REPUBLIC
IN THE YEAR 1995

J. Futerova, J. Pazdera, M. Stipkova
Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic

Milk and blood samples were collected from 74 first lactation heifers of Holstein cattle. Lactation yields for
milk, fat and protein were available. The analyses of milk protein were performed by the method of PAGE of
whey proteins and caseins in nondissociating, continuous buffer system according to Medrano and Shar-
row (1989). Genomic DNA was prepared from 5 ml of blood (Schlieben et al.,, 1991). Some allelic variants
were detected directly by examination into the differences among the lengths in restriction fragments of DNA
after its amplification in PCR (Alexander et al., 1988; Agrawala et al., 1992). Allelic frequencies of
K-casein and B-lactoglobulin genes were determined by gene counting. The genotype distribution within codomi-
nant systems was examined for Hardy-Weinberg equilibrium. The relationship between milk protein genotypes
and production parameters (milk, fat and protein yield, fat and protein percentage) was investigated. The Harvey-
LSML programme (analysis of variance) was used for statistical analysis.

POLYMORPHISM OF BLOOD PROTEINS OF CZECH RED CATTLE AND CROSSBREDS WITH
CZECH PIED CATTLE

J. Citek, V. Rehout
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

Genotype of polymorphous blood proteins (transferin, amylase, ceruloplasmin and haemoglobin) and their gene
frequencies were determined as a contribution to the characterization of genome of the population of Czech Red
cattle (group A) and crossbreds with Czech Pied cattle (group B).

Considerably different genotypes had only nonsignificant different allele frequencies. The hlghest homozygos-
ity was found in group of Czech Red cattle in transferin (0.592 in group A, 0,391 in group B) and amylase (0.588
in group A, 0.364 in group B). In others polymorphous blood protein systems was homozygosity similar. It is
concluded that closed population of Bohemian Red cattle is relatively more homogeneity group.

THE HETEROGENEITY OF POLYMORPHIC MARKERS ANALYSE IN POPULATION OF
SLOVAKIAN PIED CATTLE

A. Trakovicka, A. Kiibek
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

For heterog‘enelty the polymorphlc markers in mllk were found the highest frequency of allele a—s,CN
0.9590, B-Cn” = 0.8160, x-Cn® = 0.5940 and B- Lg = 0.5290. Genetic similarity of herds was proved and
statistically nonsignificant intrapopulation genetic distances were found. Between the breeds of Slovakian Pied
cattle and Slovakian Pinzgau cattle very high index of genetic similarity was found. Higher genetic distance exists
between Slovakian Pied and Black and White Lowland cattle. Statistically significant differences in genotypic
structure were proved between Slovakian Pied and Holstein as well as Slovakian Pinzgau and Holstein breeds.
Genetic distance is 1.391 and 0.641, respectively.
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Slovakian Pied breed is characterised by high homozygosity in the locus of a--s|CN, by high level of polymor-
phism in the locus of x-Cn and high frequency of alelles type “B*.

THE OPPORTUNITIES OF SELECTION FOR INCREASING THE PERCENTAGE AND
PRODUCTION OF MILK PROTEINS

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

The main procedures in the process of increasing the percentage and production of proteins are as follows:

1. In all populations of dairy cows (regardless of the breed) it is important to reduce the difference between the
percentage of milk fat and protein. This difference can be reduced particularly through the dams of bulls and
can be maintained (improved) by applying the results of progeny testing. This procedure can be taken especially
for the production of market milk.

2. Within the protein programme, which will link up with specialized processors, herds with a higher percentage
of protein can be produced. These herds can be established with the support of processors applying strict
selection and using the results of progeny testing. The MOET system can be used to accelerate the estab-
lishment of such herds. Some herds already reach this level.

3. Important for the protein programme is the selection of the breed, namely of the breeding bull. A genetically
stable average percentage of proteins is known to exist in the various breeds.

IS A PERCENTAGE OF MILK PROTEIN SUPPOSED TO BE A SELECTION CRITERION?
J. Kuéera', J. Miksik', J. Zizlavsky', V. Cermak?

'Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2State Breeding Enterprise, Praha, Czech Republic

The protein content contributes significantly to the gain from processing of the milk. In cattle breeding it is
therefore necessary to follow changes in content of milk components during the individual stages of the breeding
programme by an analysis of attributes of milk efficiency and their relations.

A calculation was made for the South-Moravian (n = 16 384) and North-Moravian (n = 8 909) regions. The
animals of the Czech Pied cattle with the content of the breed 51% and more (C1 and C2) were analysed.
Calculated values of the relation between the percentage of protein and the percentage of fat for South-Moravian
region and North-Moravian region, respectively, were: correlation coefficient r = 0.417 (0.422) and regression
coefficient byx =0.824 (0.879). The relation between kilograms of milk and kilograms of protein (r = 0.922, b).x =
0.032, resp. r = 0.959, by, = 0.033) confirms a high relation between these two attributes. Through the selection
for kilograms of protein a breeder can increase kilograms of milk.

It can be therefore recommended to take into account also percentage of milk protein in addition to kilograms
of protein in milk.

MILK PERFORMANCE AND FERTILITY OF FIRST-CALF COWS PRODUCED BY EMBRYO
TRANSFER

B. Mahelka, M. Vyskoéil, P. Brauner, 8. Vitiskovi, H. Mensikovi

University of Veterinary and Pharmaceutical Sciences, Brno, Czech Republic

The aim of this work was to compare milk performance and reproductive parameters of first-calf cows
originating from embryo transfer (ET) with their contemporaries. The animals studied were divided into the
following groups: the Ist consisted of 15 ET + sister pairs, the 2nd consisted of 20 ET + half-sister pairs having
the same father and the 3rd group consisted of 47 ET + half-sisters having 10 different fathers. Basic statistical
methods were used (parametric and nonparametric tests). Milk performance of the ET-offspring within the Ist
group was significantly (P < 0.01) lower than in their sisters. Similar results were obtained for the milk production
of the ET-offspring (P < 0.05) within the 2nd group. Insignificant differences were found in the third group.
Differences in reproductive parameters were insignificant except for the length of the pregnancy which was
significantly higher (P < 0.05) in the ET-offspring. Our results did not show any significant positive effect of the
ET offspring on milk performance and reproductive parameters under the conditions analyzed .
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THE EFFECT OF SELECTION OF BREEDING BULLS ON MEAT PRODUCTION'
OF IMPROVEMENT POPULATION OF CZECH PIED CATTLE

J. Subrt!, J. Langr? J. Miksik', J. Golda®, P. Pol4ch'

'Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2Genoservis a.s., Hradec Krdlové, Czech Republic
3Research Institute for Cattle Breeding, Rapotin, Czech Republic

Meat production is considered less important from the viewpoint of positive evaluation traits of fattening
performance and carcass value from view of breeding of native population of Czech Pied cattle. It was performed
a more detailed analysis of results of the male progeny testing of the improved population of Czech Pied cattle.
The significance of effects of genotype selection and sires selection on 48 traits of fattening performance and
carcass value was calculated using tested analysis of variance. The end of bulls fattening was at 500 £ 15 days
of age (the age is determined with methodology of bulls testing), when slaughter weights among groups ranged
from 493 kg to 569 kg.

The results of this study took the high importance of bulls selection and their mating in herds. Bulls had
significant effect on most traits of meat production. The effect of genotype of bulls on evaluation traits of meat
production was not statistically significant. The results showed the possibility of the continuation of the test period
to 530 days of age or 550 days of age and increase of the requirements on growth intensity in the test period.
Shorter period of fattening reduces the accuracy of estimation of meat production in the higher weights and the
accuracy of bulls selection.

LIVESTOCK BREEDING USING GROWTH CURVE PARAMETERS
J. Hrouz, J. Gotthardova
Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

This study assesses the suitability of using Gompertz’s and Richard’s functions for values of weight growth
and selected dimensions for a set of calves of the beef, utility type of cattle, generally descendants of Czech Pied
cattle and bulls of beef breed — Charolais, F. Aquitaine and Limousine. The weights as well as the dimensions
were found for calves at intervals of 30 to 45 days from birth to an age of 380 d. The study resulted in several
other possibilities for the use of growth curves to select suitable genotypes.

— The values can be used to compare the growth intensity in relation to the degree of maturity of the fattened-up
populations of beef cattle.
— Assessment of the feeding technology in relation to the shape of the growth curve for the monitored period.

SELECTION CRITERIA OF CZECH PIED-BREEDING PROGRAMME IMPLEMENTATION -
BULLS

F. Hieben, J. Vetyska, J. Motycka
Czech Pied Breeders’ Association, Praha, Czech Republic

Czech Pied Breeders’ Association is a body responsible for the programme and the co-ordination of its imple-
mentation. The programme is processed, updated and controlled by the Breeding Board of the Association. All
the changes must be approved by the General Meeting, which is the highest body of the Association.

The programme is implemented by breeders together with authorised organizations, which are responsible for
the objective control of milk performance and other commercial abilities.

In 1995 475 626 breeding cows were inseminated for the first time by Czech Pied bulls, i.e. 52.7% of 1st
inseminations in total. Of it, 88.3% breeding cows were inseminated by completely tested improvers.

In 1995 379 bulls were presented and 155 (40.9%) of them were chosen for artificial insemination. The gains
of bulls in test period (111-420 days) were 1 261 g and by bulls, chosen for breeding, 1 318 g (+57 g). In 1995,
32 bulls, i.e. 9.5% of tested bulls, were declared as improvers by the Breeding Board of the Association. RBV
average values of protein kg are 118, RBV of net gain 101.2 and RBV of milk +435 kg. All bulls meet the
termined limits as to fertility, health inheritance control and linear description principles exterior evaluation.

THE GENOTYPE x ENVIRONMENT INTERACTION IN FERTILITY TRAITS OF DAIRY COWS
D. Peskovicovi, J. Huba, J. Chrenek
Research Institute of Animal Production, Nitra, Slovak Republic

The linear model with fixed effects and two concomitant variables was used to analyse fertility traits in dairy
cows of Slovakian Pied and Black and White (purebred and crosses with genetic share Black and White under
75%) breeds. This two genotypes were reared in three herds in the different production conditions. Statistically
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significant influence of the genotype x herd interaction was found in gestation length (P < 0.01) and days to first
service (P < 0.05). The variability of service period, days open, calving interval, number of services and concep-
tion rate was not influenced by genotype x herd interaction.

THE SMALL IMPORTED POPULATION OF THE BRAUNVIEH CATTLE IN SLOVAKIA,
ITS PRODUCTION QUALITIES AND POSSIBILITY OF BREEDING

J. Huba, D. Pefkovicov4, J. Chrenek

Research Institute of Animal Production, Nitra, Slovak Republic

About 500 head of pregnant heifers have been imported to Slovakia from Bavaria until 1994. The target of
this paper is to compare milk performance of imported Braunvieh cows with the contemporaries of Slovakian
dual purpose breeds — Slovakian Pied cattle (with genetic share of Red Holstein < 50%) and Pinzgauer. The least
square means method was used for data analysis. The differences in milk production between Braunvieh and
Slovakian Pied cattle were not statistically significant. The cows of Braunwieh cattle achieved higher fat and
lactose percentage: fat 4.52 and 3.99%, lactose 4.74 and 4.62%). These differences were statistically highly
significant (P < 0.01). The Braunvieh cows achieved higher milk production about 850 kg than Pinzgauer con-
temporaries, with higher fat and lactose percentage in milk.

LINEAR ASSESSMENT AND EVALUATION SYSTEM FOR CONFORMATION OF OLD-KLADRUB
HORSES

V. Jakubec!, N. Zalig%, J. Jelinek?, J. Volenec?, M. P¥ibaiiova!

! Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic
2National Stud Kladruby n. L., Kladruby nad Labem, Czech Republic

A new general linear assessment and evaluation system for conformation of horses was developed and intro-
duced into the Old-Kladrub horse breed. The integral part of this system are another three parts, which are not
the objective of the presented paper:

1. Identification and description of the colour.

2. List and characterization of ‘conformation defects.

3. Aggregate evaluation of type and sex expression, stature, bulkiness, body conformation, nobleness and harmony
and gait.

In the preliminary system 42 linear type traits on 14 body parts are included. In 1995 151 mares at the National
stud at Kladruby were linearly described. The age of the mares was 3 to 25 years. The statistical parameters were
estimated for the breed, grey and black variety, sire lines and sire progeny groups. The results of the linear type
traits classification will be used for the objective judgement of the conformation, estimation of breeding values,
selection and mating programmes and differentiation between sire lines and sire progeny groups.

REASONS FOR A NEGATIVE SELECTION IN DIFFERENT GENOTYPES OF COWS
J. Kadecka
Chovservis a.s., Hradec Krdlové, Czech Republic

A genotype of cows has a significant influence on the negative selection extent. In the test year 1995, 110 078
cows were analysed in the East Bohemian region. An increasing rate of genes of single-purpose milk efficiency
breeds (Holstein and Ayrshire = 100% genes) comparing with the Czech Pied cattle (0% of single-purpose milk
efficiency breeds) has a statistically significant influence on decreasing of a negative selection caused by the low
milk yield (coefficient of correlation on the 1st lactation —0.90™*, on the 2nd lactation —0.85%*, on the 3rd and
other lactations —0.70*") and on the contrary, on increasing of negative selection caused by health problems
(coefficients of correlation: 0.38, 0.65%*, 0.87*%).

GENETIC VARIANTS OF MILK PROTEINS AND CHEESE PROPERTIES OF MILK
Z. Havliéek, I. Hartman, L. Sablikova
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

Genotypes B-LG and k-CN were determined in 135 dairy cows of the Czech Pied breed using the method of
starch gel electrophoresis and the PCR method. The frequency was B-LG A — 0.53, B-LG B - 0.47; x-CN A -
0.667, x-CN B - 0.318, x-CN E - 0.015. In laboratory conditions, the effect of genetical polymorphism of B-LG

and x-CN on technological properties of milk was studied. Milk from dairy cows with the genotype B-LG AB /
K-CN AB - 75.4 was the quickest to curdle. This combination also gave the best quality rennet curd — I. Milk

514 ZIVOCISNA VYROBA, 41, 1996 (11): 501-532



from dairy cows with the genotype B-LG AA / x-CN AA took the longest time to curdle. The quality of the rennet
curd was classified as class III.
The study was funded by grant no. 0712 from the FR V8.

RELATIONSHIP OF MILK PROTEIN GENETIC POLYMORPHISM ON MILK COMPOSITION
AND ITS PROPERTIES

T. Bartalos', L. Hynkova', R. Hab4ii', L. Pospiskové!, M. Hlousek', D. Vetefova®

'Mendel University of Agriculture and Forestry, Food Technology Department, Brno, Czech Republic
2Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

Milk composition and properties according to genotypes of polymorphic milk protein systems was investigated
in this study. Milk samples were collected from 41 cows of the Czech Black Pied breed in first 100 days of
lactation stage (10-30 day, 31-60 day and 61-100 day) from December to the end of March. Milk protein
genotypes were determined by electrophoresis in starch gel (SGE). Milk samples of individual cows were analysed
on milk composition and physico-chemical and technological properties. The following parameters were con-
trolled: total protein, true protein, whey protein, casein value, non-protein nitrogen, urea, acetone, lactose, fat,
non-fat milk solids, SCC, pH, conductivity, alcohol stability, active acidity, titric acidity of milk and whey,
renneting time, curd quality (consistency) and curd sort (grade).

Results obtained were evaluated using linear model by PROC GLM SAS. This model included fixed effects
of year — season, lactation stage, lactation number and genotypes (0ig;-, B- and k-casein and B-lactoglobulin).

Results interpreting the relations of genotypes with either milk composition or physico-chemical and techno-
logical properties were tabulated.

GENETIC PARAMETERS OF SOME MILK TRAITS OF BLACK AND WHITE COWS IN THE
LUBLIN REGION OF POLAND

J. Tarkowski
Agriculture University, Department of Biological Basis of Animal Production, Lublin, Poland

Calculated were coefficients of heritability and genetic and phenotypic correlations of some milk traits from
11 236 Black and White heifers utilized in the private sector of the Lublin region of Poland in the years
1975-1992. The studied cows originated from 120 sires. It was found that h* for milk yield, fat yield and fat
percentage in milk was low and similar: 0.18, 0.16 and 0,20, respectively. Genetic correlations were very differ-
ential: positive for milk and fat yield — r; = 0.90 and for fat yield and fat content — r; = 0.32 as well as negative
for milk yield and fat percentage in milk — r; = -0.11. Phenotypic correlations were also different but all positive,
though rp between milk yield and fat content approximated to 0.

RELATIONSHIP BETWEEN MILK PRODUCTION AND COMPOSITION IN CZECH PIED DAIRY
COWS AT DIFFERENT LACTATIONS

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

Relationship between total milk production per lactation period, milk fat percentage and milk protein content
in Czech Pied dairy cows (genotype C1-C3) with one (193 cows), two (194 cows), three (174 cows) and four
(165 cows) finished lactations was examined. Average milk production per lactation period was 3 616-5 019 kg
with average milk fat percentage of 4.32-4.87% and average protein content of 3.42-3.53%. Correlation coeffi-
cients calculated for the relationship between milk production and milk fat content ranged from —0.26 to +0.17,
for milk production and milk protein content from —0.49 to —0.04 and for milk protein content and milk fat content
from +0.07 to +0.35.

RELATIONSHIP BETWEEN BODY CONFORMATION AND MILK PERFORMANCE
OF THE CZECH PIED CATTLE FIRST-CALF HEIFERS

J. Zednikova, J. Frelich, M. Mar$ilek
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

The influence of body measurements and body conformation upon<milk performance was observed in a herd
of 251 first-calf heifers of Czech Pied cattle. 16 body measurements were taken and linear description and body

conformation evaluation were made at the same time. Milk yield, yield of protein and protein + fat yield were
recorded after finishing the 1st lactation.
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A positive significant relations between body measurements and milk production were observed for body
length (r = 0.19™* to 0.30*"), heart girth (r = 0.12 to 0.14*%) and circumference of cannon bone (r = 0.17*7 to
0227,

The highest positive significant-correlations between milk production and body conformation were found for
form of udder forequarters, udder hindquarters (r = 0.07 to 0.21**) and for mammary system (r = 0.09 to 0.24).

RELATION OF TYPE TO MILK PROTEIN PRODUCTION IN HOLSTEIN COWS
J. Kadedkova', V. Burdych?, J. Kadetka®

"Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2Chovservis a.s., Hradec Krdlové, Czech Republic

A relation of type traits at the beginning of lactation to the further yield of milk protein at a normal lactation
(305 days) is evaluated for 28 Holstein cows (H100) after the first calving (group A) and for 23 cows-crossbreds
of the Czech Pied cattle and Holstein (H75-100) after the second calving (group B).

In both groups a significant positive relation between a height at withers (group A 0.46; group B 0.58), height
at hips (0.56; 0.58), linear assessment of milk production (0.49; 0.71), stature (0.38; 0.59), rump width (0.38;
0.43), conformation summary of dairy character (0.67; 0.75), capacity (0.65; 0.60), udder (0.68; 0.74) and final
rating (0.79; 0.81) and further milk protein yield at a normal lactation (305 days) (A: x = 219.75 kg, s = 62.33
kg, B: x = 237.43 kg, s = 60.86 kg) was found.

INFLUENCE OF COMMERCIAL CROSSING WITH BEEF BREEDS ON THE CARCASS
COMPOSITION OF THE BULLS

J. Vorikova', J. Frelich!, A. Vejéik!, V. Teslik?

lUniver.\'ity of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic
2Research Institute of Animal Production, Praha-Uhfinéves, Czech Republic

Carcass evaluation of the bulls, crossbreds of F1 generation of Czech Pied cattle with the French Meat bulls
was made in group of 19 crossbreds with Charolais breed, 34 crossbreds with Limousin breed and 19 crossbreds
with Blonde d’ Aquitaine. The control group included 47 bulls of Czech Pied cattle. Bulls was fattened at the same
conditions and slaughtered at average age of 500 + 8 days. Carcass evaluation was made according to the separate
parts weight. In the dressing percentage evaluation, there were higher values (58.0-59.6%) in all of groups of
crossbreds compared to the control group (57.6%). Carcass weight was highest in the group of Charolais cross-
breds (358.4 kg). The results of technological analysis indicated in group of Charolais crossbreds, compared to
the control group, higher meat yield in right carcass half by 5.9%, higher proportions of bones by 10% and by
17.7% more separable fat.

INTERACTIONS OF INFLUENCES OF BULL AND ENVIRONMENT ON LIVE WEIGHT GAINS
OF BREEDING HEIFERS

G. Chladek, J. Soutor
Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

Effects of bull (sire) and two markedly different breeding techniques (extensive grazing without supplementary
feeding and optimized nutrition in barn) on live weight gains of 69 breeding heifers of Czech Pied breed (genotype
C1) were investigated. During the whole period of extensive grazing average daily gain was 0.797 kg per animal
corresponding to only 80% of gain of the second group. Statistically significant interaction of influences of bull
and breeding technique was found in daughters of bull reg. Zel 045. In extensive breeding conditions these heifers
showed significantly lowest average daily gain (0.698 kg per animal) while in barn breeding conditions they
reached the significantly highest average daily gain (1.035 kg per animal). No interaction was found in daughters
of other bulls.

COMPARISON OF CALVES GROWTH OF DIFFERENT GENOTYPES BORN AFTER ABERDEEN
ANGUS BULLS

J. Kunik, J. Frelich, E. Samkova
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

In the issue, native of sucler cows breeding, growth parameters in 4 groups of genotypes (AA100, AA75NH,
AAS0CA and AAS50OLIC) after Aberdeen Angus sires were evaluated.

There was significantly highest average weight at birth (39.75 kg and 37.09 kg) and at 120 days of age, too
(150.87 and 147.48 kg) in groups of crossbreds of Czech Pied cattle of different blood sharing (P < 0.01, resp.
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0.05). The smallest birth weight was in group AA75NH (30.87 kg) and at 120 days of age in the group AA100
(124.46 kg). The weight at 210 days of age was in all of groups on comparable level (from 221.61 kg to 231.57 kg)
and the differences were statistically insignificant. The significant differences (P < 0.01) in growth intensity
between groups were found out only in daily gains from 120 to 210 days of age, when the higher values were in
groups AA75 and more blood sharing, what was connected with higher early maturing of this breed.

INFLUENCE OF SIRE ON THE ISSUE GROWTH OF ABERDEEN ANGUS BREED
J. Frelich, E. Samkov4, J. Kunik
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

The growth parameters were evaluated in two herds of Aberdeen Angus beef cattle in the group of calves born
after 5 sires operating in artificial insemination and in natural mating.

By the hard birth evaluation it was classified together 96.25% of birth without help. It was found out in herd
1 the significant differences (P < 0.01) in live weight of calves by birth, 120 and 210 days of age profiting the
issue from natural mating in comparison with artificial insemination issue. The growth intensity from birth to
210 days of age ranged from 760 to 990 g in group of calves born after artificial insemination and 1 010 to
1 022 g in group of calves born after natural mating (P < 0.01). These were in herd two, where the calves were
all the time additionally fed, the differences (according to sires) in live weight and growth intensity to 210 days
of age insignificant. It followed from the results that all advantages of artificial insemination were not utilised.

LINEAR DESCRIPTION AND BODY CONFORMATION EVALUATION OF WARM-BLOOD
HORSES

M. Mar3dlek', J. Zednikova', K. Kratochvile?

lUm'versity of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic
2ASCHK CR, Pisek, Czech Republic

73 mares of Czech Warm-blood of three to four years of age were evaluated in 1996. 15 body conformation
traits and movement traits of walk and trot were described by linear description. Body defects, movement traits
defects and character defects were registered. Comprehensive characteristics comprised utility type, body confor-
mation, limbs and movement traits.

Body conformation parameters had on average from 3.95 to 5.80 points. The whole scale from 1 to 9 points
was used in description. Comprehensive characteristics had average values from 6.43 to 6.68 points. The most
frequent defects were deer neck, clasp posture of forelimbs and cow posture hind limbs (narrow of hock joints).

EXPLOITATION OPEN-FIELD METHOD IN BREEDING PROCESS OF SLOVAKIAN SPORT PONY
M. Halo, J. Mlynek, L. Krikova,
University of Agriculture, Animal Husbandry Department, Nitra, Slovak Republic

Individual differences in the dynamics of habituation of spontaneous reaction to a new environment (testing
chamber 6 x 4,5 m) were studied in 8 Slovak sport pony (6 mares and 2 stallions). The following behaviours were
registered: horizontal motor activity, acoustic signals (snorting and neighing), sniffing, defecation and urination,
the activity towards the exit or one-way window, standing without moving. The horses were tested 40 minutes
between 9 a.m. and 12 a.m. Individual differences of excitability SCN summarised in frequency of indicators are
criteria for the classification of animals into categories of low, medium and high SCN excitability.

ETHOLOGY AND HABITUATION OF IDENTICAL TWINS OF CALF
O. Debrecéni, V. Hubinsky, M. Bullova
University of Agriculture, Department of Special Zootechnics, Nitra, Slovak Republic

The purpose of this work was to reconsider the level of the agreement of the ethological at identical pairs of calves.
There were included 3 identical pairs of calf to the experiment which were obtained by transfer of bisectional embryos.

The comparation of ethological characteristics was based on 60min test of the habituation and on 24hours
etograms in three repetitions.

The identical calves-twins which were obtained by bisection of the early embryos correspond statistically by
in habitual characteristics. More significant agreement is at movement activity as at vocal demonstrations in point
of view of the length of the habitual phase and of the decomponingof the movement activity during the day.

The level of the agreement of the individual identical pairs at the movement activity and at the vocal demon-
strations is different during the 60min test. It follows from that reality that it is a test of the neuroreflexion which
is very unstable to the environmental factors.
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PIG GENETICS AND BREEDING

MAJOR GENES AND THEIR INFLUENCES ON TECHNOLOGICAL MEAT QUALITY IN PIGS
R. Lahucky
Research Institute of Animal Production, Nitra, Slovak Republic

There are mainly two major genes known influencing the technological meat quality in pigs. Gene for halothane
sensitivity and calcium channel (ryanodine receptor) of skeletal muscle sarcoplasmic reticulum influences the
occurrence of PSE-meat quality. Gene RN (Rendement Napole) influences the technological yield in Hampshire
pigs. In connection to the experimental results the possibilities of solving problems with meat quality of pigs are
introduced.

MEAT QUALITY IN PIGS OF DIFFERENT GENOTYPES
M. Cechovi, S. Buchta, J. Pekarkova
Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

Several selected parameters of pork quality were evaluated in two interbreed combinations of final slaughter
hybrids of pig with 25% of genes of the Pn breed. Both the general and the special combining ability were
evaluated within the framework of this experiment. When evaluating phenotype levels of the parameter pHj,
a significant difference between groups was found out as well as in case of the parameter pH,,. Using the
apparatus Gofo, higher values of meat colour (58.38) were measured in hybrid pigs of combination (LW x L) x
(CMP x Pn) than in (LW x L) x (SL x Pn). In the latter group the average value of meat colour was 56.29. This
observation correspond with values of drip losses which were higher in meat of final hybrids (LW x L) x (SL x
Pn). Differences in absolute values were found out also in evaluating phenotype levels of the parameter of
intramuscular fat. In progenies of individual boars of the interbreed combination (LW x L) x (SL x Pn), this
difference was 0.4%. The observed differences in levels of individual parameters can be used for selection of pigs
for a required quality of pork.

PRODUCTION OF FINAL HYBRIDS AND EUROP-SYSTEM PIG EVALUATION
J. Pulkrabek', J. Pavlik? J. Smital', H. NeSetfilova’

|Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

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

Comparison of two batches in the all-in and all-out system (n) = 114, n, = 172) showed differences between
final hybrids in EUROP-system classification. For example, in the batch with the proportion of lean meat x =
49.89 * 0.529% in the first two classes 55.3% animals were fitted and in the batch with x = 54.61 + 0.298% it
was 89.0% animals. On the other hand, both groups showed negative correlation between proportion of lean meat
in carcass and average daily gain (form birth to slaughter). In the first batch the correlation coefficient was
r =-0.47 £ 0.083 and in the second one r = -0,46 £ 0.068.

EVALUATION OF GROWING-FINISHING PERIOD IN PIGS BY MEANS OF PROFIT FUNCTION
L. Houska, J. Fiedler
Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

The relations between the particular input characteristics and profit for pig produced were simulated by means
of profit function. Much more expressive influence of price per kg of meat than of ADG level on the profit per
pig sold was found. Profit, at used levels of input characteristics, can be reached, if ADG level is higher than
850 g and price per kg of meat higher than 35.5 Czech crowns (Cc). The levels of other tested characteristics,

i.e. cost per kg of feed mixture, cost of piglet, consumption of ME/kg of live weight gain and fixed costs/pig/day
must not exceed 5.40 Cc, 1 280.00 Cc, 37 MJ and 4.70 Cc, resp.

FEED AND CARCASS VALUE OF PIGS IN SPP-Z PROGRAMME
I. Paska
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

Feed and carcass value of White Fullblood breed and hybrids after boars of synthetic line SL and Pietrain x
Hampshire (Pn x Ha) combination were tested in programme of pork, meat production with use of commercial
0S-03 and OS-06 fodder mixture.
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The best results in fattening achieved hybrids after boars SL but differences between groups were small
(P < 0.05).

The best results in carcass value achieved hybrids after boars (Pn x Ha).

In both combinations of crossing BU x SL and BU x (Pn x Ha) should be expected better classification in
comparison with White Fullblood breed.

USE OF INSTRUMENTAL PREDICTION FOR MEATINESS EVALUATION IN PIGS
P. Demo, J. Poltarsky, P. Krska

Research Institute of Animal Production, Nitra, Slovak Republic

The objective of the paper was to evaluate opportunities for instrumental assessment of pigs at a progeny testing
station, 216 pigs of five genotypes were used. These characteristics were determined by an instrument PIGLOG
105 a day before slaughter. The percentage of valuable lean cuts (VLC) was 49.15% in the whole set, while the
lean meat cuts determined instrumentally in vivo made 50.98%. On the basis of these experiments it should be
predicted that in vivo muscle percentage out of the 100 kg weight should amount to 52-54% in dam populations
while it should be above 55-56% in sire lines. The percentage of VLCs and/or of lean meat content, determined
with a UNIFOM S-89 instrument for the whole set (n = |1 040), made 50.47 and/or 49.25%. The results of this
study document that the original equation of the UNIFOM S-89 instrument did not reflect the meatiness of the
pigs tested accurately.

CRYOPRESERVATION OF PORCINE EMBRYOS
J. Riha', J. Vejnar?, L. Cunat®, J. Kaiika®, J. Cefovsky®

|Research Institute for Cattle Breeding, Rapotin, Czech Republic

2Agriculz‘ural School Farm, Doudleby nad Orlici, Czech Republic

3State Breeding Enterprise, Praha, Czech Republic

YInstitute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic, Libéchov, Czech
Republic

SResearch Institute of Animal Production, workplace Kostelec nad Orlici, Czech Republic

Experimental cryopreservation of porcine embryos has been unsuccessful until recently. In our experiment,
donors were treated with Evertas-P combined PMSG-HCG-LHRH. Recovery term was specified experimentally
(4 days and 17 hours post Ist insemination); 83% embryos characterized with optimum evolution stage (peri-
hatching blastocysts) were recovered. Three vitrification media were tested (Riha et al., 1996). Results
demonstrated satisfactory morphological condition of embryos after thawing and washing. Intensity of nuclear
RNA synthesis corresponds with good morphological conditions of thawed embryos. Five recipients (2 non-in-
seminated and 3 inseminated) were used for ET. Transfer of 13-16 embryos was favourable in 1 non-inseminated
and 1 inseminated recipient. The inseminated one gave birth to 7 piglets (6 live-born), non-inseminated recipient
aborted. Three piglets born from cryopreserved embryos are characterized with different phenotypes; so our
experiment can be considered as “successful®.

The research were supported by Ministry of Agriculture CR no. 3111.

PRODUCTION EFFICIENCY OF SOME FOREIGN HYBRIDS IN THE CONDITIONS OF SLOVAK
REPUBLIC

1. Bahelka, P. Kr$ka, P. Demo

Research Institute of Animal Production, Nitra, Slovak Republic

The carcass value and meat quality of two types of foreign hybrids were compared. Hybrid A (n = 35) and
hybrid B (n = 37) on average pre-slaughter weight approx. 105 kg achieved daily gain during tested period 831.5
and 897.6 g, respectively, feed conversion 3.07 and 2.64 kg, resp., valuable lean cuts 51.75 and 51.92%, resp.,
average backfat thickness 21.31 and 19.66 mm, resp., and lean meat content 56.55 and 56.24%, respectively. No
statistically significant differences in the evaluated slaughter parameters between the studied groups of hybrids
were found. Statistically significant differences were determined in parameters of meat quality, i.e. in meat colour
by GOFO (55.26 and 60.49, resp.) and by the Japanese scale (3.06 and 3.45, resp.), pH, in m.s.m. (6.33 and 6.46,
resp.) as well as in electrical conductivity in m.s.m. measured 24 hrs post mortem (5.41 and 4.22 pS, resp.). The
occurrence of PSE meat achieved the level of 28.6 and 13.5%, resp., in the studied hybrids.
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INFLUENCE OF MORE INTENSIVE SELECTION ON IMPROVEMENT OF CHOSEN
PERFORMANCE TRAITS IN WHITE MEATY BREED

P. Gracik, B. Buchova, J. Poltirsky, P. Krska, P. Flak

Research Institute of Animal Production, Nitra, Slovak Republic

Nucleus herd of White Meat breed was intensively selected first of all for basic own performance traits (DG -
daily gain from birth to 100 kg and BF — average backfat thickness in 100 kg weight) since 1994. Besides stronger
selection limits of own performance (OP) negative selection was used, too.

By the order of OP was evaluated the offspring (gilts) of all father lines in the herd. The best lines achieved
DG 566-567 g, BF 1.37-1.39 cm and the worst 540-529 g and 1.71-1.74 cm. Boars and lines of sows were
evaluated from the point of the various combining ability, too. Significant effects of general and specific com-
bining ability of lines were found mainly in BF. Use of intensive selection brought decrease of BF from 1.61 cm
(year 1994) to 1.46 cm (1995) and DG increase from 541 g to 557 g. Differences between the years in both traits
were statistically confirmed (P < 0.001).

ANALYSIS OF PRODUCTION PARAMETERS OF FATHER SYNTHETICAL LINES OF PIGS
IN SLOVAK REPUBLIC

B. Bobcek, V. Lojda
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

For analysis of production parameters of sire synthetical meat lines and combinations pigs were evaluated. The
results were processed from all test stations in the Slovak Republic from 1991 to 1995.

In the evaluation of synthetical meat lines on average daily weight gain the best value had the combination
LB x DU 922 g, in spending of 3.08 kg of feed mixtures or 2.04 for 1 kg increase of live weight. Of the single
combination SL x PN (894 g, 2.91 kg, 2.05) and DU x PN (888 g, 2.88 kg, 2.04).

In the evaluation of slaughtering value the single of sire synthetical meat lines the best results reached the
combination of SL x PN reached the best level CMC 56.8%, the area of MLT 49,1 cm?, at the lowest thickness
of bacon 1.83 cm. Next combination was DU x PN and DU x PN - CMC 52-54%, MLT 47-48 cm>.

EVALUATION OF THE SELECTION PROGRAMME OF CZECH MEAT PIG BREED
S. Buchta', M. Cechova', C. Prazik>

"Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2Union of Pig Breeders in Bohemia and Moravia, Praha, Czech Republic

An analysis of the selection programme was carried out in the most numerous paternal population of pigs of
the Czech Meat breed which most contributes to the production of final slaughter hybrids in the Czech Republic.
The following parameters were evaluated: degree of selection progress within the framework of pure breeding,
effects of immigration of genes from one of the initial populations and effects of immigration of genes from the
population of Pietrain breed when producing hybrid boars for the hybridization programme according to the
scheme (LW x L) x (CMP x Pn). All tests were carried out in accordance with the requirements of the Czech
Standard CSN 46 6164. Results of testing of final hybrids (LW x L) x (CMP x Pn) are characterized by high
capacity of growth, low values of feed conversion, economically advantageous carcass value and high meat quality
(average phenotypical values pH; —6.17, protein content 22.86% and fat content in dry matter 2.09%).

INFLUENCE OF MAJOR HISTOCOMPATIBILITY COMPLEX ON REPRODUCTION TRAITS
IN SWINE

A. Kiibek, J. Chribikova
University of Agriculture, Department of Genetics and Animal Breeding Biology, Nitra, Slovak Republic

The purpose of contribution is to refer an influence of SLA on reproduction traits of sows and sires as described
by other authors. Significant associations were observed between some SLA class I haplotypes and genital tract
development in males, ovulation rate, piglet survival rate, litter size and piglet weight at birth and at weaning.
Avoidance of mating sires and dams carrying identical haplotypes can prove to be of benefit in improving litter
size at weaning.
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GENETIC PARAMETERS OF TESTES SIZE OF YOUNG BOARS
J. Owsianny!, R. Czarnecki!, K. Dziadek?, M. Rézycki’, M. Kawecka'

IAcademy of Agriculture, Department of Pig Breeding, Szczecin, Poland
2Institute of Animal Production, Krakéw, Poland

The studies included 2 321 young boars of the 990 Polish synthetic line. Live measurements of the height and
width of the both testes were taken at the age of 70, 120, 150 and 180 days. Genetic parameters (that is the
heritability coefficient and genetic correlation) were estimated.

As a result of the performed studies it was found, that the highest heritability coefficients were obtained for
the boar testes’ size at the age 120 days (from h? = 0.262 + 0.020 to A% = 0.323 + 0.023). Genetic correlations
between the basic measurements of testes and their size obtained in these studies were high and ranged from
rg = 0.702 + 0.139 to rz = 1.00 £ 0.032. The higher correlation was obtained both in younger and older age
groups between the volume of testes and their width than their height what indicates, that on the basis of the
width measurement (mainly of the left testis) one can determine the size of testes in particular age stages studied.

Taking into account a positive correlation between the size of testes and the semen traits, as well as the results
of genetic parameters of that feature presented above, it seems to be important to pay attention to the size of testes
when selecting the boars.

CHARACTERISTICS OF THE GENETIC POOL OF PIGS WITH REGARD TO C—»T MUTATION
IN THE 1843rd NUCLEOTIDE OF GENE RYR 1

L. Kahankov4, J. Dvorik, M. Nebola, I. Vrtkova
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

Keen interest of researchers and breeders has recently been concentrated on genetical markers localized on the
6th chromosome of pigs. On it, within the 1.2. region, also the “stress* gene is localized, indicated as RYR 1
(CRC, HAL). In the DNA of the RYR | gene more point mutations were found, however, only mutation in the
1843rd nucleotide consisting in the substitution of base C to T, and leading to the change of the 615th amino acid
arginine for cytosine in the ryanodine receptor, is the cause of sensitivity to stress. Due to the above substitution,
the GCGCTC sequence cleaved by restriction enzymes HinPl and Hhal to the GTGCTC sequence cleaved by
HgiAl restrictase takes place in the DNA. This fact was the basis for elaborating the “DNA test“ enabling to
determine the given point mutation by means of the polymerase chain reaction (PCR) and polymorphism of the
lengths of restriction fragments (RFLP). This test determined the frequency of genotypes and alleles in 4 283
breeding boars and sows of the Large White, Landrace, JBU, Duroc, Hampshire, BL, SL, Pietrain and CVM
breeds. The frequency of alleles of the RYR “n* gene of the five most numerous breeds was: Large White — 0.05;
Landrace — 0.22; GBU - 0.14; Duroc — 0.17; SL - 0.19 (OBU - father line of LW; BL — Belgian Landrace; SL -
Swedish Landrace; CVM - Czech Meat breed).

The study was supported by grant no. 5081 of the Czech Academy of Agricultural Sciences, Ministry of
Agriculture, Czech Republic.

THE QUALITY OF PORK FROM HYBRIDS WITH THE GENOTYPE N/N AND N/n OF THE RYR 1
LOCUS

J. Kuciel, J. Dvorik, T. Urban, F. Offenbartl
Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic

Final hybrids of the Large White, Landrace, Pietrain and Hampshire breeds were studied at the testing station
of fattening capacity and carcass value. The feeding of the animals was uniform, and they were slaughtered at
100 kg live weight. The genotype of the RYR locus was determined by the DNA test. Using shot biopsy, samples
were taken from the musculus longissimus lumborum et thoracis on the level of the last rib of the right carcass
half. The meat quality was assessed for 45 minutes post mortem and was based on the pH; value and on the
electric conductivity of the meat (EC). As normal was taken meat with pH, = 5.81 and EC < 4.99 mS; in meat
with a tendency to PSE the pH; = 5.61-5.80 and EC = 5.00-7.99 mS; in the PSE quality meat the pH; < 5.60
and EC 2 8.00 mS. The results indicated that, based on the pH; and EC values, subgroups could be identified in
the heterozygous (Nn) genotypes with normal meat, meat with a tendency to PSE and typical PSE meat, among
which the differences in average values were highly significant. Among the homozygous genotypes (NN) were
animals with normal meat, but one animal was found with meat tending towards PSE and with meat where the
pHI1 and EC values were typical of PSE meat.

The research was supported by the Grant Agency of the Czech Republic, no. 1282.
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ASSESSMENT OF THE EFFECT OF GENOTYPES OF THE RYR 1 LOCUS OF HYBRIDS ON THE
pH; VALUES AND ELECTRIC CONDUCTIVITY (ECs) ) ANTE MORTEM AND POST MORTEM

T. Urban!, J. Kuciel', J. Dvordk!, L. Kov4c?, J. Mlynek?, R. Lahucky®

'Mendel University of Agriculture and Forestry, Department of Genetics, Brno, Czech Republic
2University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic
3Research Institute of Animal Production, Nitra, Slovak Republic

A group of 41 slaughter pigs was studied, hybrids of the Large White and Landrace breeds from direct and
reciprocal crossing. Bioptic meat samples were taken from the MLLT (musculus longissimus lumborum et thora-
cis) of live animals and after 50 minutes of incubation of the sample the pH; value and electric conductivity
(ECs5p) were determined. These values were also measured after slaughter.

The differences in these meat quality indicators were not at all affected by the hybrid combinations. The effect
of the respective genotypes of the RYR 1 locus on pH; ante mortem and pH, post mortem was highly significant,
the differences being significant between the N/N genotypes and the N/n and n/n genotypes. The ante mortem
and post mortem values of pH; and ECs, showed highly significant differences. Significant correlations were
found between the indicators of meat quality. Correlation coefficients between pH| ante mortem and pH; post
mortem (r = 0.73) and ECs ante mortem and ECs post mortem (r = 0.59) were positive and high.

The research was funded by grant no. 1282 of the Grant Agency of the Czech Republic.

EVALUATION OF MEAT PROPERTIES OF PIGS WITH VARIOUS GENOTYPES
J. Mlynek, P. Patra, M. Halo, J. Michalek, L. Vizviry, M. Bauerova
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

The purpose of this paper is to show changes of slaughtering and qualitative meat properties of pigs genotypes
NN, Nn a nn.

Gene RYR (HAL) had a negative influence on biophysical and biochemical signs of pork. Recessive homozy-
gote and heterozygote individuals given expressive paler and more exudative meat with lower pH value.

The differences between averages of mentioned indices were statistically significant results. The pigs of these
groups had a larger area of MLT and lower height of fat.

We have observed also several non-significant values, mainly in percent proportion of the meat part price and
proportion of ham.

EVALUATION OF DAILY GAIN CHANGES DURING FATTENING PERIOD IN DIFFERENT PIG
POPULATIONS

J. Pavlik!, J. Pulkrdbek', H. NeZettilova2

;Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic
“Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

Pigs of the following breeds were studied: Duroc (D), Belgian Landrace (BL), Czech Meat Pig (CVM) and
final hybrids of one cross breeding combination (FH). The daily gain was measured in ten days intervals from
80 to 180 days of age. The least squares estimates of regression of daily gain on age are following:

yp  =-354.7 + 14.4708x - 0.042827x>

ypL = -281.8 + 14.5632x — 0.050150x>

Yovm = —603.6 + 18.8931x — 0.061302x°

YrH =-259.3 + 14.3514x - 0.049835x>

These results show on the course of growth differences between considered populations and can affect the final
fattening characteristics.

COMPARISON OF PIG CARCASS VALUE IN DIFFERENT FINAL HYBRIDS
N. Kernerovi, V. Matousek, J. Viclavovsky, A. Vejcik
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

The observed hybrid combination was created by basic scheme of breed type (A x B) x C. The first part of
experiment included Large White and Landrace gilts and the second one included Camborough gilts in the F,
generation. The boars of Line-16 were used in the position C. The pig group with 50% of blood share “PIG* was
killed in higher average weight (difference was 4.5 kg) than in pig group with 100% of blood share “PIG*. Hybrids
with 100% of blood share achieved more favourable results in backfat thickness (-4.7 mm) than in hybrids with
50% of blood share. Group with 100% of blood share achieved more favourable results in percentage of meat
parts (52.49%), but percentage of lean cuts in group with 50% of blood share was very good. 36% of individuals
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in group with 50% of blood share and 34.5 of individuals in group with 100% of blood share showed PSE meat.
The ‘percentage of lean meat was determined by ZP method (two-point method). The highest relation was deter-
mined between the percentage of lean meat (ZP method) and backfat thickness (ZP method) r = —-0.936"** (50%
PIG), r = -0,930*** (100% PIG). The backfat thickness had the higher importance for percentage of lean meat
than the muscle height.

EFFECT OF POLYMORPHISM OF TRANSFERRIN (Tf) OF SOWS ON LITTER SIZE BORN
ALIVE AND THEIR REPEATABILITY

K. Zyczko
University of Agriculture and Technology, Department of Animal Genetics, Olsztyn, Poland

Crossbred sows (n = 855) and Polish Large White — PLW sows (n = 540) with the definite type of Tf: AA, AB,
BB were investigated on the litter size born alive (2 545 and 2 667 litters, resp. from I to VII and VIII, inclusively).
It was found that the most litter size came from the AA sows, less from AB and least from BB, both crossbred and
PLW sows. The repeatability of the litter size born alive in PLW sows appeared highest for litters of AA sows, lower
for BB litters and lowest for AB. Analysis of the distribution of Tf types in progeny of PLW parents mated in the AB
x AB and AB x BB variants and of PLW sows AB x Polish Landrace boars BB (539 and 318 progeny, resp.) showed
a considerable deficit of Tf BB piglets. It is assumed that the worse reproductive effects of AB and BB sows than AA
sows are due to deficit of BB progeny when they are mated with boars — carriers of allele TS,

HISTOLOGICAL AND HISTOCHEMICAL STRUCTURE OF MUSCULUS LONGISSIMUS THORACIS
IN PIGS OF VARIOUS GENOTYPES

S. Hluchy, A. Takaé, J. Mlynek,
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

The histological and histochemical structure of musculus longissimus thoracis, thickness and frequency of
different muscle fibre types were compared in pigs of various genotypes (NN, Nn, nn). As found, pigs with
genotypes (Nn and nn) have a larger proportions of white muscle fibres (49.83 and 52.36%), as compared with
the group of NN pigs (46.10%). On the other hand, this group (NN) have a highest relative volume of muscle
fibres (87.16%) and lowest relative volume of intramuscular connective tissue (12.84%). The lowest relative
volume of muscle fibres (78.53%) and highest amount of connective tissue (21.47%) was found in pigs of nn
genotype. The thickness of muscle fibres in pigs (Nn and nn) has higher values than in the dominantly homozy-
gotic (NN) pigs. The highest differences were measured in thickness of white and red fibres between recessive
homozygotic (nn) and dominantly homozygotic (NN) pigs.

SHEEP AND GOAT GENETICS AND BREEDING

GENETIC POLYMORPHISM IN RELATION TO PRODUCTION CHARACTERISTICS OF SHEEP
IN THE PROCESS OF CROSSING AND SELECTION

A. Trakovicka, A. Kibek, K. Stancekova
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

In the population of sheep, crosses of breed Merino x Lincoln, were analysed polymorphism of hemoglobin,
malat dehydrogenase, carbonic anhydrase, X protein, ceruloplasmin, albumin, transferrin and prealbumin, sepa-
rately, according to a genetic portion of Lincoln breed. Relations of genotype according to polymorphic markers
to wool production, density of wool, length of wool and to the thickness of wool were evaluated. Our observations
of this relation were not significantly proved. Relations of genotypes combinations to the productive parameters
and the correlations were evaluated. Statistically significant correlations were found between wool production and
length of wool in all tested genotypic combinations as well as negative correlation between wool production and
fineness of wool. The best production was reached by the crosses with 50% of Lincoln portion and with heterozy-
gosity in polymorphic markers.

GENETIC POLYMORPHISM IN RELATION TO REPRODUCTION IN SHEEP
A. Trakovicka, A. Kibek, M. Rybansk4, M. Gavalier
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

Analysis of genetic polymorphic markers in the blood in relation to reproduction was made in population of
crosses Merino x Lincoln with 50%, 25% and 37.5% portion of the Lincoln breed. Significantly higher fertility
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in homozygous genotypes according to systems Tf and MDH was found. The ewes with genotype Tf II and MDH
AA had significantly higher fertility rate of 1.88 and 1.75, respectively, against others genotypic combinations
according to tested systems, while variability of the fertility characters was low. According to a system of Hb,
a tendency of increasing fertility when heterozygotic genotype of Hb AB was present (1.55) was found. On the
basis of these results the specific combinations were evaluated according to homozygosity or heterozygosity in
loci and the highest fertility rate of 1.97 with low variability having ewes with genotype Hb AB, MDH AA, X+,
Ca Fs, Tf I1, Cp AB, Pa BB and Al FS was found. Low fertility rate of 1.21 was recognized with combinations
of Hb BB, MDH BB, X-, Ca SS, Tf CD, Cp AA, Pa BC and AC FF.

THE POSSIBILITY OF AN APPLICATION OF THE ULTRASONOGRAPHY FOR ESTIMATIONS
OF THE CARCASS QUALITY

M. Milerski, J. P¥ibyl, P. Safus
Research Institute of Animal Production, Praha-UhFinéves, Czech Republic

The ultrasonic measurements were done behind the last thoracic vertebrae. The results gained on a set of total
208 ram lambs show a low accuracy of fat layer thickness measurements on the back due to the minimum fattiness
of observed animals. The indicated eyemuscle area measured by ultrasound (UMLDA) proves to be applicable
for prediction of some indicators of carcass quality; e.g. eyemuscle area on a carcass (r = 0.681), dressing
percentage (r = 0.412), EUROP evaluation of carcass (r = 0.381), proportion of lean meat on legs (r = 0.298).
The prediction equations for the estimation of carcass quality were calculated on the basis of information available
from live animals. The estimations of most of the tested traits were significantly more accurate after including
the UMLDA to the prediction equations.

DEPENDENCE BETWEEN MILK EFFICIENCY AND PROLIFICACY IN SHEEP OF TSIGAI
AND IMPROVED VALACHIAN BREEDS

A. Capistrik, M. Kali§, M. Margetin
Research Institute of Animal Production, Sheep and Goat Experimental Station, Trencin, Slovak Republic

The relations between milk production and prolificacy in sheep of Tsigai (T) and Improved Valachian (IV)
breeds with regard to lactation order were evaluated during the years 1992-1995. The average standardized milk
production was 70.41 | in T breed, and 73.58 1 in IV breed. The highest milk production in sheep of T breed was
during 4th lactation (74.08 1), and in IV breed during 3rd lactation (76.06 1) — P > 0.05. The prolificacy of sheep
was expressed in the index of reproduction which was calculated as follows: total number of lambs/age of ewe
minus 1. No dependence between milk production and prolificacy in sheep (P > 0.05) was found, and the values
of correlation coefficients were low (r = -0.011 to 0.201).

MEAT EFFICIENCY IN TSIGAI X SUFFOLK CROSSES OF F; AND F,;; GENERATION
M. Kali$, M. Margetin, A. Capistrak
Research Institute of Animal Production, Sheep and Goat Experimental Station, Trencin, Slovak Republic

The growth ability of lambs of the Tsigai breed (T), F, and F|, generations of Tsigai x Suffolk (T x Sf) was
evaluated on the basis of live weight at birth, at the age of 30, 60, and 70 days, and of average daily gains (ADG).
The study was performed during the years 1991-1995. The influence of genotype on the weight at birth, and at
the age of 30 days (P < 0.05) was observed when evaluating T and F|. The study of T and F|| showed the
influence of genotype on live weight and ADG at the age of 70 days (P < 0.05) only. The genotypes achieved
following parameters during the years 1991-1995: live weight of T 4.52 kg, 11.73 kg, 19.51 kg, 21.32 kg; T x
Sf - F| 4.76 kg, 12.54 kg, 20.33 kg, 22.53 kg; T x Sf — F, 4.60 kg, 12.16 kg, 19.66 kg, 22.60 kg, respectively,
and ADG of lambs from the birth to the age of 30, 60 and 70 days of T 240 g, 240 g, 240 g;: T x Sf - F; 259 g,
261 g, 255 g;, T x Sf - F| 250 g, 250 g, 256 g.

CLASTOGENIC EFFECT OF CHLORIDAZON HERBICIDE ON SHEEP PERIPHERAL
LYMPHOCYTES

J. Dianovsky, K. Sivikovi, E. PieSovi
University of Veterinary Medicine, Department of Veterinary Genetics, KoSice, Slovak Republic

Mutagenic property of new triazole herbicide has been estimated by two tests containing assay — chromosomal
analysis (CA) and micronuclei (MN). The peripheral lymphocytes of sheep have been used by in vitro assay,

because of first contact with animals. Herbicide was dissolved in DMSO and added to cultivated cells at final
concentrations 7.10'6, 7.10‘5. 7.10 and 7.107 or 1.6; 16; 160 and 1 600 mg/l. CA was performed by in vitro

524 ZIVOCISNA VYROBA, 41, 1996 (11): 501-532



conditions with presence and also absence of S-9 mix metabolic activation system. MN test was realized without
metabolic activation. The positive clastogenic effect has been achieved at concentration 7x10~* in both of tests
without metabolic activation. The statistical significance was 0.1 for CA and 0.01 for MN. The lower concentra-
tions were not clastogenic, the highest one almost totally cytotoxic. S-9 activation did not induce more significant
results in CA.

COMPARISON OF SOME FATTENING AND MEATINESS CHARACTERISTICS
OF THE SHEEP MEATY BREEDS IN SLOVAKIA

E. Gyarmathy, J. Dubravska
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

Milk and meat production of the sheep is the main characteristics of the economic transformation in Slovakia.
Production of the milk lambs is very important for foreign market. From this point of view Slovakia imported
meaty breeds (Suffolk, Ille de France, Berichon, etc.).

The best meat quality and quantity and fattening capacity in the conditions of testing station at the University
of Agriculture had Ille de France young rams. Berichon breed had poor results.

GENETIC STRUCTURE OF GOAT BREEDS KEPT IN SLOVAKIA
M. Margetin, E. Bagirova
Research Institute of Animal Production, Sheep and Goat Experimental Station, Trencin, Slovak Republic

The frequency of alleles of 4 genes which determined the exterior traits, and 4 biochemical polymorphic
systems were determined in 5 breeds of goats kept in Slovakia (white and/or brown short-haired goat - WSG
and/or BSG, Alpine goat — AG, Kashmir goat — KG, and Angora goat — ANG). The frequency of Ho" allele
(horns) varied from 0.513 to 1.0; of WaW allele (wattles) from 0 to 0.567; BrB allele (beard) from 0.250 to 0.870;
Elr allele (reduced ear length) was noticed only in WSG - 0.017. From biochemical polymorphous systems the
polymorphism in Tf system (ANG and KG), and in X protein system (allele X* = 0.342 to 0.863) was noticed.
The highest average heterozygosity (H) calculated on the basis of 8 studied loci was in WSG and AG - 0.207.
The smallest genetic distance (D) was between KG and ANG (D = 0.0075) and BSG and AG (D = 0.0323); the
greatest difference being between AG and KG (D = 0.1209).

COMPARISON OF THE RESULTS OF PERFORMANCE CONTROL IN GOATS
V. Mare$
Association of Sheep and Goat Breeders in the Czech Republic, Brno, Czech Republic

In 1992 performance control in goats was initiated in the Czech Republic according to the new Standard for
PC in Goats. The executed changes have influenced the level of goat performance. The reduction of absolute milk
production was chiefly affected by the elaboration of the results of the first three lactations and by investigating
200 lactation days with subsequent calculation. Total result of 947 kg of milk containing 3.86% of fat and 2.44%
of proteins in 1992 and 760 kg of milk containing 3.74% of fat and 2.81% of proteins in 1995 was also influenced
by the considerable increase in goat numbers in the Czech Republic in 1995 to 2 843 heads of goats, which
represent an index of 153.5% as compared to 1992. Of this number | 252 heads of goats, i.e. 44%, are kept in
herds. Results of individual breeders amounting to 1 050 kg of milk containing 3.89% of fat and 2.42% of proteins
in 1992 and 887 kg of milk containing 3.71% of fat and 2.85% of proteins in 1995 link up to the results attained
in the previous period, although even here absolute reduction of the level of milk production is perceptible. Total
result, however, is markedly affected by the level of performance achieved in herds, forming 73.6% of the
performance reached by individual breeders in 1995.

PERFORMANCE CONTROL IN HAIR GOATS IN THE CZECH REPUBLIC
V. Bafina!, F. Horak?

lAswctatton of Sheep and Goat Breeders in the Czech Republic, Brno, Czech Republic
Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

A two years’ analysis was carried out of hair samples of 22 goats and 14 castrates of mohair goats and of
22 goats and 4 bocks of the cashmere breed in the Czech Republic. Mohair goats had an average hair production
of 2.41 = 0.38 and 2.46 £ 0.40 kg, with the fineness of 31.71 £ 2.90 and 31.98 £ 1.66 um and the length of
79.84 + 8.09 and 105.12 £ 9.56 mm. The proportion of wool fibres was 97.60 and 96.59%, heterotype hair
constituted 0.50 and 1.09 % and kemp 1.90 and 2.32%. The hair production of castrates was higher by 39%, the
length by 14%, the average fineness was 32 um. No expressive differences in the proportion of fractions in the
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hair of castrates and goats were found. Cashmere goats had an average cashmere production of 0.22 kg, fineness
16.02 um and length 36.8 mm. Bocks had similar values, 0.28 kg, 16.96 um and 42.7 mm.

POULTRY, FUR AND BEE GENETICS AND BREEDING

THE RESULTS OF THE PERFORMANCE IN LAYING TESTS
S. Jetabek', L. Machal®

'Integra a.s., Zabéice, Czech Republic
’Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

Presented results of the performance in international laying tests are confirming the reality of continually
increasing of main production parameters by brown egg hens (this fact is corroborated in laying test from
Lelystad — 1994/1995). Parameters of performance by best of them coming near to limit 20 kg in egg mass (in fact
19.76 kg — ISA Brown) and 2.00 kg (in fact 2.03 kg) in food conversion.

THE POSSIBILITY OF THE USING THE LIPIDASE OF BLOOD PLASMA IN THE COURSE
OF SELECTION IN THE LINES OF LAYING HYBRIDS

L. Méchal', S. Jerdbek?, J. Kalova'

!Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2Integra a.s., Zabcice, Czech Republic

The adaptability of the lines in conditions of environment and the depression owing to increase of subletal
factors and increasing number of homozygous are changes in metabolism of organism and blood lipidase too.
Higher concentration of blood lipids in high performance lines of laying hens is expressive in inbreded lines with
specific modification of metabolism. After it is possible to use blood plasma lipidase as a criterion for evaluation
of genetic potential in specific conditions of environment. It is possible that blood lipidase could be used for
application in the selection programme in the laying lines.

PHENOTYPIC VARIABILITY OF BODY WEIGHT IN GENE RESOURCE OF JAPANESE QUAIL
J. Baumgartner, Z. Konéekova, J. Csuka, J. Benkova
Research Institute of Animal Production, Poultry Breeding Station, Ivanka pri Dunaji, Slovak Republic

Growth of body weight was analysed in 9 lines of Japanese quail maintained as genetic resource at our Institute.
Four of them are registered in the FAO Global Databank for Animal Genetic Resources: English White (wh/wh) —
line 02, Tuxedo (Wh*/wh) — line 04, British Range (E/E) — line 05 and Manchurian Golden (Y/y+). The others
population or lines were: line 07 Interkozmos (egg type, wild type feather colour) 08 (meat type, wild type) and
3 experimental cholesterol lines 11, 12 and 13 (wild type). In body weight significant differences were found
between the morphological lines, between cholesterol lines differences were small and in general, not significant.
The 7-week body weight (g) of above given lines were in males: 115a, 111a, 126b, 91c, 94c, 143d, 102e, 108f,
107f and for females 136a, 131a, 136a, 96b, 109¢c, 147d, 113e, 113e, and 115e. The differences of averages marked
with different letters were statistically significant.

COMPARISON OF PREDICTED AND OBSERVED PERFORMANCE IN CROSSBRED RABBITS
K. Mach, V. Jakubec, I. Glosova ’
Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

From the data of 2 full diallel designs (4 x 4) in rabbits these crossbreeding effects were estimated for the
pre-slaughter weight, dressing percentage, pre-slaughter litter weight (design 1), litter carcass weight (design 2):
direct, maternal, residual reciprocal effects; total, average, breed and specific heterosis. Breeds used in the
design 1: Californian, New Zealand White, Danish White, Burgund and in the design 2: Chinchilla Large,
Californian, New Zealand White and Large Light Silver. The performance of two breed crosses was predicted by
combination of purebred and selected single crossbred parameters (breed means, average heterosis, maternal
effect). The observed means of two breed crosses were compared with the expected means of the same type of
crossbreds. The coincidence of observed and expected means was tested by the correlation and t-test. The best
coincidence between the observed and expected means was found when the averages of parental means were
combined with the average heterosis and maternal effect. The worst coincidence was found, when only the
averages of parental means were used.
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THE HEREDITY OF THE WHITE COAT COLOUR OF ARCTIC FOXES (ALOPEX LAGOPUS L.)
H. Wierzbicki, A. Filistowicz
Agricultural University, Wroclaw, Poland

In recent years a new mutational variation of white foxes has appeared of arctic fox breeding. In this mutation
the gene of the white colour dominates over the dark colour. Foxes of this variety found on Polish farms are
heterozygous.

The aim of the research was to determine the frequency of coloured varieties of offspring coming from different
matings of blue and white foxes and to verify hypothesis concerning the heredity of the white coat colour of arctic
foxes.

The analysis was carried on within years (1984-1994) and regardless of years. It included mating blue foxes
with blue ones, blue ones with white ones and white ones with white ones. The frequency of particular colour
varieties of foxes coming from the types of mating mentioned above and an average number of pups in a single
litter were calculated.

An analysis of the frequency of white (W) and blue (B) pups among the offspring of white parents (W — 66.1%,
B - 33.9%), blue parents (W — 0.1%, B — 99.9%) and parents of different colours: white female x blue male (W -
54.4%, B — 45.6%), white male x blue female (W - 50.9%, B — 49.1%) indicates that there are two kinds of not
identical genes of the white colour: a recessive unlethal gene (common in the Polish breeding of the sixties) and
a dominant white lethal gene (introduced in Polish farms in the seventies through the import of shadow foxes
from Norway).

PRINCIPAL AND MEASUREMENT OF THE HONEY BEE RESISTANCE TO SOME DISEASES
K. Cermak
Research Institute of Animal Production, Institute of Apiculturae, Liptovsky Hrddok, Slovak Republic

The behavioral resistance to honey bee diseases is used by selecting resistant bee strains. Cleaning behaviour
of bees is the principal of the hygienic test which measures the time needed by bees to completely clean killed
pupae from comb cells in the nest. The correlation of the hygienic test with the intensity of chalk brood disease
was found and the trait is highly heritable.

A good parameter of honey bee resistance to parasitic mite Varroa jacobsoni is the ability of bees to damage
and kill live mites. A great variability of the percentage of bees-killed mites was found in the carniolan honey
bee population in Slovakia. Some other biological mechanisms may help bees to reduce varroa mite population
in the hives. Therefore the intensity of the varroasis is measured which covers all possible biological mechanisms
of the bee resistance to varroasis. The percentage of bees-killed mites and the intensity of varroasis were found
heritable.

THE ESTIMATION OF BREEDING VALUE ACCORDING TO AN ANIMAL MODEL
FOR SEVERAL GENERATIONS OF MEAT POULTRY

J. Pibylova', J. Pribyl!, Z. Soukupova', M. Tyller?

'Research Institute of Animal Production, Praha-UhFinéves, Czech Republic
zPoultry Breeding Enterprise, DobFenice, Czech Republic

The breeding values for two lines and six generations of meat poultry were calculated with the Animal Model
(Misztal, 1988). Estimates were made independently for each trait (number of eggs, body weight at 42 days
and age at maturity). Line A with 19 928 individuals and line B with 20 871 individuals were evaluated. The
average breeding values for two lines and six generations ranged from —0.0435 to 8.3014 eggs, body weight from
—-0.3716 to 131.50 g. The breeding values for age at maturity were analyzed only in last three generations with
range from -0.0757 to 0.2482 days. The expected high significant negative correlations were found between
number of eggs and age at maturity (r = —-0.25 and -0.31). Differences between successive generations indicate
desirable development. High variability of breeding values between individuals gives plenty of space for the
effective selection.

SCOLIOTIC CHANGES IN ADULT BIRDS FROM FAMILIES SELECTED FOR LOW AND HIGH
FREQUENCY OF EMBRYONAL SCOLIOSIS

* W. Pryszcz
Agricultural Academy, Department of Biological Bases of Animal Production, Lublin, Poland

The objective of this study was to determine correlated responses in scoliosis (SC) of adult chickens selected
divergently for embryonic skeletal defects of the scoliosis type (ESC). In consecutive generations of RIR popu-
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lation 5.2, 17.6 and 20.2% of embryos with ESC were found in groups of full families selected for low (L), while
in those selected for high response (H) 25.0, 32.4 and 37.9%. Correlated responses in SC of adult RIR, calculated
as frequencies of this defect in groups of L families were 4.0, 9.3 and 15.4%, while in H 21.1, 21.3 and 31.3%.
In the RIW population 9.4, 18.2 and 13.7% ESC embryos were found in groups L, and 25.0, 25.0 and 27.6% in
H. Correlated responses in SC of adult RIW amounted to 7.8, 11.9 and 10.0% in L, and 22.5, 19.3 and 26.9% in
H. Significant differences in scoliosis frequency between the adult birds from families selected for high and low
embryonal scoliosis were observed in total generation of selection and total lines (L — 10.1%, H — 22.5%). An
increasing number of clinical cases of ESC observed in adult individuals coming from the families which showed
this defect during embryogenesis seems to point out to the fact that this axial skeletal defects are derived from
embryogenesis.

THE INHERITANCE OF THE EGG YOLK PREALBUMIN (PA-F) IN HEN
A. Brodacki, G. Zigha
Agricultural Academy, Department of Biological Basis of Animal Production, Lublin, Poland

With horizontal electrophoresis on polyacrylamide gel proteins from egg yolk of Greenlage, Yellowlegs,
Polber, Sussex, Leghorn, Rhode Island Red, Dominant White Cornish and White Rock hens were separated. At
fast migrated prealbumins sub-region (Pa-F) fifteen different phenotypes were observed. It was stated that exam-
ined proteins are controlled by multiple alleles comprised of five genes Pa-FA, Pa-FB, Pa-FC, Pa-F" and Pa-FE.

GROWTH OF PARENTAL LINES OF DWARF TYPE OF HENS
D. Klecker, L. Zeman, J. Hort
Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

The effect of the dwarfing gene (dw) on growth of young hemizygous hens (dw/-) and homozygous cockerels
(dw/dw) is well known; the inhibiting effect of the “dw* gene is manifested in a lower growth intensity which is
closely dependent on the age of chicks. It is referred in literature that in cockerels this growth depression represents
with 30% to 40% while in young hens it is only 20% to 25%. In our experiments with chicks of ISA Vedette
hybrid combination it was found out that the growth of cockerels and young hens was reduced by 14,5% and
8,5% as compared with standard chicks. As compared with the standard breeding material from the same parent
flock, the growth inhibition of young hens was 32.8%.

INFLUENCE OF NITROSOMETHYLUREA (NMU) ON HATCHABILITY INDICES OF HENS
J. Grolmus', J. Kalov4%, M. Trebaticka'

lKomen.vk)'r University, Faculty of Sciences, Department of Genetics, Bratislava, Slovak Republic
>Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic

The hatchability eggs of hybrid hens Shaver Starcross were used for this investigation. Prior to incubation the
hatching eggs were intraovaly treated with NMU in the following manner: 0.01 M, 0.001 M and 0.0001 M solution
of NMU, the 4th group was treated with aqua pro injectione and the 5th group acted as an intact control. The
substances were applied in the amount of 0,1 ml vehicula per egg. The basic hatchability indices were investigated
— non-fertile eggs, embryonal mortality, hatchability and sex ratio.

The results revealed that intraoval application of NMU and aqua pro injectione caused decreasing values of
hatchability indices to compare with intact control. In embryonal mortality and hatchability the differences
between groups were significant. There was a non-linear effect of NMU. Sex ratio was not significantly influ-
enced. The highest embryonal mortality was to the 5th day and over the 15th day of incubation.

HATCHABILITY OF THE INBREDED LINES OF THE LAYING HYBRID MORAVIA BSL
L. Méchal', S. Jefsbek?

'Mendel University of Agriculture and Forestry, Faculty of Agronomy, Brno, Czech Republic
2lm‘egra a.s., Zabcice, Czech Republic

The analysis of the hatchability three breeding lines of laying hybrid Moravia BSL was made during the
individual hatching of hens in age from 52 to 56 weeks. On the different percentage hatchability of the set eggs
have influenced the competence to line and order of sets. The average hatchability of three lines RIR and BPR
was only 76.6% and it is less, than is usually for parents stocks. Every set seems lower, from first to third — 80.7,
76.3 and 64.6%. Paralelly increased percentage of infertility eggs — 8.6, 16.7 and 21.8%. The highest hatchability
(82.4%) was found out in the mother line BPR, in the father lines BPR and RIR was hatchability lower — 75.7
and 72.1%.
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THE HEREDITY OF THE GOLD COAT COLOUR OF SILVER FOX (VULPES VULPES)
A. Filistowicz, D. Kiecon

Agricultural University, Wroclaw, Poland

Nowadays the fundamental variety of foxes (Vulpes vulpes) bred in Poland is silver fox. As a result of mating
silver foxes with red ones the new variety of silver fox was produced — gold fox. Mating gold fox with silver
ones the next variety of silver fox was obtained — silver cross fox.

There are several theories (Warwick, Hanson, 1937; Ilina, 1965; Jezewska, 1987) concerning the
principles of the heredity of the red and black coat colour of silver foxes. On the basis of the analysis matings
gold foxes (G) and silver foxes (S), an attempt has been made to verify hypotheses concerning the heredity of
the coat colour and additional traits the red coat colour of silver foxes.

The analysis was carried on within 1993-1995. It included the following matings of silver foxes and percentage
contribution of coat colour of offspring after parents of different colour: Gold x Gold (92.5% - Gold, 7.5% -
Silver), Gold x Silver (45.7% — Gold, 30.6% - Silver, 23.7% — Silver Cross ), Gold x Silver Cross (59.1% —
Gold, 27.3% - Silver, 13.6% — Silver Cross). The frequency of particular colour varieties of foxes coming from
above types of matings was calculated and additional traits of red coat colour were particularly characterized
(colour type, throat colour, belly colour and amount of silver hairs).

VARIABILITY OF BODY SIZE TRAITS AND FUR QUALITY WITHIN CHINCHILLA
POPULATION (CHINCHILLA VELIGERA)

S. Socha', A. Antolik?

Agricultural and Pedagogical University, 'Department of Animal Breeding, 2Department of Animal Hygiene
and Veterinary Prophylaxis, Siedlce, Poland

The work aimed at an evaluation of variability of chinchilla’s body size and fur traits dealing parallel with
a verification of basis which influenced this variability. Moreover, genetic parameters of fur traits were evaluated.
Significant influence of sex was stated on body size, fur's paunch part and total value of scores. Year of birth
influenced colour clearness, colour type and total value of scores. Heritabilities coefficients differentiated from
0.126 to 0.913. The lowest heritability coefficient was stated for fur’s paunch part (0.126) while that of the highest
was for fur structure (0.913).

VARIABILITY OF HERITABILITY COEFFICIENTS OF BODY SIZE AND FUR QUALITY
IN POLAR BLUE FOX POPULATION

S. Socha
Agricultural and Pedagogical University, Department of Animal Breeding, Siedlce, Poland

The work deals with an evaluation of heritability coefficients for body size and fur quality traits during certain
years. Sires component of variability was applied for evaluation. Heritability values of body size and fur quality
traits varied with slightly decreased tendency during breeding period. Heritability coefficients of body size altered
from 0.003 to 0.337, that of colour type from 0.001 to 0.337, colour purity from 0.022 to 0.346, fur density from
0.022 to 0.346, hair’s length 0.099 to 0.322, general appearance 0.030 to 0.101, total number of scores 0.243 to
0.612, fur colour 0.125 to 0.643 and fur structure from 0.132 to 0.513.

THE COURSE OF THE GROWTH OF RABBIT BROILERS OF DIFFERENT GENOTYPES
K. Mach, I. Majzlik
Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

In the period of 36 to 91 days of age the course of the growth of rabbit broilers of different genotypes was
studied. The following genotypes were evaluated: New Zealand White, Californian, reciprocal combinations of
these breeds, commercial hybrids ZIKA and HYLA.

Using the least-square method, the values of the average daily weight gains determined at 7 days intervals
were connected using curves which characterized the course of the growth changes in the above-mentioned period.
A substantial difference in the course of the growth was found in the crossbreds ZIKA and HYLA. The line ZIKA
was found to be especially suitable for fattening to a greater carcass weight, meanwhile the line HYLA can be
regarded as more advantageous for lower carcass weights.
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THE INFLUENCE OF GROWTH FACTORS AND REGULATORS OF INTRACELLULAR
MESSENGERS ON OVARIAN STEROIDOGENESIS IN RABBIT AND HARE IN VITRO

A. Sirotkin, A. Makarevich, R. Jur¢ik, J. Bulla
Research Institute of Animal Production, Nitra, Slovak Republic

We studied the effects of growth factors and the possible mechanisms of their action on steroidogenesis in
ovarian granulosa cells of domestic rabbits and wild hares. Progesterone and estradiol secretion by granulosa cells
cultured with- and without EGF, IGF-I, IGF-II, stimulators and inhibitors of tyrosine kinase or protein kinase
A was analyzed. It was found that all growth factors studied regulate steroidogenesis in both rabbit and hare
ovarian cells. The effects of EGF and IGF-I are probably mediated by tyrosine kinase- and/or cAMP-dependent
intracellular mechanisms. For IGF-II a tyrosine kinase-dependent mechanism of action is also suggested. Our
findings indicate also the opposite effects of IGF-I and of its mediator (protein kinase A) on rabbit and hare
ovaries: in rabbit cells these substances act as stimulators, whilst in hare ovaries they act as inhibitors of
progesterone secretion.

HEREDITY OF FUR COLOUR AND BREEDING RESULTS OF WHITE HEDLUND VARIETY
MINKS CROSSING WITH STANDARD MINKS

Manfred O. Lorek, A. Gogolek

University of Agriculture and Technology, Institute of Animal Breeding and Production Technology, Olsztyn,
Poland

The first part of research was carried out on 80 female minks in the second year of productive breeding. Half
of the animals were standard variety minks (HH), while the second half were white Hedlund variety (hh) which
were further divided into 4 sub-groups of 20 each. The females were mated 3 times in two different estrus periods
with males of various fur colour. The results were calculated on the basis of the number of litters obtained and
distributed with regard to the fur colour of the puppies and the number of litters on the basis of the amount of
puppies delivered. The following part of research was performed on 60 F; generation females, composing two
groups of 30 heads, each group being different in fur colour. The first group consisted of heterozygous (Hh)
females with dark fur colour, the other group were homozygous (hh) females with white colour. The females in
both groups were mated 3 times with white Hedlund (hh) males.

1. Regardless of the way of mating, heterozygotes (Hh) constituted the greatest numerosity and number of litters.
2. Better reproduction results were obtained in heterozygous (Hh) females, as compared to homozygous (hh)
females.

GENETICS AND BIODIVERSITY

THE PRESENT SITUATION OF THE ENDANGERED SPECIES AND BREEDS IN EUROPE
AND THE SITUATION IN THE CZECH REPUBLIC

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

In 1995 a council of “Gene Resources of Farm Animals* was proposed in the Czech Republic which submitted

a project for the preservation of the biodiversity in this region. Main attention was devoted to:

— Collecting documentation on the present situation of autochthonous species and breeds of farm animals in the
Czech Republic.

— Analyses of their genotypical and phenotypical characteristics — specific properties and importance for their
preservation.

— Creating a database (data bank) registering gene sources and their characteristics. The database will be con-
nected with the international information system.

— Regeneration of selected autochthonous breeds and species of animals.

— Long-term preservation of gene sources for maintaining the national and regional biodiversity and breeding.

— Increasing the collection of animals according to the degree of endangering and total number of male and
female animals.

— Applying and incorporating gene sources into natural conservation and environmentally-friendly agriculture.
For its implementation the project will require a good organizational and economic background, particularly

the support of breeders of the endangered species and breeds. Even though a necessary system will have to be

established for this purpose, decisive for the preservation of gene sources will be the breeder, and/or society or

union, who will take care of their preservation.
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GENE RESOURCES IN SLOVAKIA AND THEIR PROTECTION
A. Kiibek
University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

In Slovakia during last few years markedly reduced numbers of individuals in the populations of some species
were recognized.

It was the reason to accept in Slovakia project of “Slovak National Strategy of Biodiversity and this project
anticipates the protection of existing or to disposal doomed populations of farm animals, they could be marked
by considerable genetic characters, up to now non-utilized, but they could substantially contribute to the adaptation
under changed environment, needs of market or in the process of crossing with other populations.

According to the proposal of FAO (1992) stock-taking of 21 breeds out of 6 species of farm animals in the year
1994 was made in Slovakia. 5 breeds were put on the World watch list for domestic animal diversity in 1995. European
project of FAO included 7 breeds and the national project of protection comprised all 21 breeds (2 breeds of cattle,
2 breeds of pigs, 3 breeds of sheep, 2 breeds of goats, 7 breeds of horses and 5 breeds of poultry).

Another project “Strategy of Biological Services Development and Protection of Genetic Resources of Vari-
ability Domestic Existing Breeds of Farm Animals* anticipates with objective forms of genetic homogeneity
determination, to establish genetic distances, mechanisms of adaptation and resistence to environment.

The problems will be solved by two basic ways — ex situ (through spermia and embrya freezing in sufficient
amount) and in situ — to protect 1 800-2 000 dams for sires production.

PROBABILITY OF GENE ELIMINATION AT DIFFERENT PRESERVATION METHODS
1. Zwolifiska-Bartczak, B. Zuk, A. Filistowicz
Agricultural University, Wroclaw, Poland

Creation of a genetic resource is connected with conservation of all genes representative for a population. The
other important requirement is to keep stable genetic structure (with constant gene frequencies). Two model
populations consisting of zygotes (embryos) and of gametes (sperms) with sufficiently large number were ana-
lysed. It was assumed that the samples are randomly completed from a population. On this assumption the
minimum sample number guaranting that the gene will be not eliminated with the probability equal to 99.9, 99.5
and 99.0% were determined. A sample number needed to conserve of structure of foundation population was
evaluated. It was assumed that this condition would be performed if the standard deviation of gene frequency had
been less than 10% or 20% of initial gene frequency. The minimum sample number to gene saving depends on
frequency of this gene in the foundation population and conservation method. If gene frequency is not very small
(at least p = 0.1), the minimum sample number does not exceed 33 zygotes or 66 gametes to obtain very high
probability (p, = 0.999) of gene saving in the sample. More difficult is to satisfy a condition about keeping of
population genetic structure in the sample. For probability as above the sample number should be 450 to standard
deviation of gene frequency had been less than 0.1p.

BREEDING OF PRESTICE BLACK-PIED PIG BREED IN GENETIC RESOURCE
V. Matousek', J. Vaclavovsky', J. Plzak?, N. Kernerova!

'Um'verxity of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic
2West Bohemia Union, Plzefi, Czech Republic

PreStice Black-Pied pig breed is endangered nowadays. In the study are analysed: level of feeding performance
parameters and carcass value of F| generation and final hybrids and the results of instrumental classification in
hybrid pig carcasses.

Combination of Prestice Black-Pied x Landrace detected more favourable (but no significantly) results both in
all and live-born piglets than combination of Large White x Landrace. There was a higher level of fattening
performance traits and carcass value in F, generation of the pig originated from a reproduction herd and classed
with position B in the hybridization program in combination of Large White x Landrace compared with combi-
nation of PfeStice Black-Pied x Landrace.

10% of individuals of Large White x Landrace and only 5% of individuals of PfeStice Black-Pied x Landrace
contained PSE meat. The influence of PSE meat in Pfetice Black-Pied breed on lower occurrence was proved.

SYNTHETIC LINES AS A METHOD FOR CONSERVING THE DUCK GENETIC RESERVE
J. Ksigzkiewicz
Poultry Research and Development Center, Department of Waterfowl Breeding, Poznari, Poland

The purpose of the investigations was to form a synthetic group based on 3 reserve groups of Pekin type ducks
of common origin and similar utility, and to detect changes in the new group in successive 5 generations.
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The method of mating aimed at retaining the pool of genes from all initial groups and enabling to reach during
5 generations a similar percentage of these groups (31.25 or 34.375%). High values of reproductive and meat
traits in the parents, and utility traits in the progeny were found, as well as a considerable genetics variation.

Formation of a synthetic group made it possible to limit the number of reserve groups reared in situ and in
this way to diminish the costs of their maintenance.

PROTECTION AND EXTENSION PROGRAM OF CZECH RED CATTLE BREED GENE
RESOURCES

K. Ko$vanec, V. Rehout, M. Soch, J. Citek, F. Haji¢, J. Kadlec
University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republtc

The Department of Animal Breeding and Nutrition has started to realize absorptive crossing of Czech Red
cattle breed in the Agricultural Cooperative Locenice. The breeding dams of Czech Red Pied cattle breed are
inseminated by sperm of the bulls of Czech Red cattle breed. The aim is regeneration of Czech Red cattle breed.
The Czech Red cattle breed is very threaten breed of cattle. We have got first descendants of F| generation —
11 bulls and 10 heifers. Absorptive crossing is a long time process, about 20 years. There will be enough
individuals of Czech Red cattle breed after this time and Czech Red cattle breed will be preserved.

METHODS OF MAINTAINING GEESE AT CONSERVATIVE AND RESERVE STOCK
E. Smalec!, A. Mazanowski?

lAgncullural and Pedagogic University, Siedlce, Poland
Poultry Research and Development Centre, Poznari, Poland

Preservation schedule of animals covers maintenance system which stands for genes safeguarding. A paper
deals with presentation of conservation method for geese conservation. A collection of geese kept as a gene pool
is placed at Waterfowl Farm Dworzyska of Poultry Research and Development Centre. The present collection
comprises of eight native varieties and five foreign ones. The question discussed covers the level of inbreeding
within groups raised as a consequence of the number of effective population size and maintaining scheme.

GENE RESOURCES OF THE FOWL
Z. Soukupovi', J. Tlaskal?

| Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic
2GALICON Chrustenice, Lodénice u Berouna, Czech Republic

In the Czech Republic there are only two gene resources of the fowl-native breeds “Czech (or Bohemian)
Chicken* and “Czech (or Bohemian) Goose*. Now only small populations of about 600 hens and cocks and about
160 geese and ganders exist. At the Research Institute of Animal Production in Praha-Uhfin&ves the programmes
and the methods on protection and conservation of these gene resources of the fowl were elaborated. These
programmes and methods require an individual production control, an individual hatching and a rotation of male
individuals. It is necessary to give a financial subsidy to all breeders of these breeds.
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mezi fadky dvojité mezery), k rukopisu je vhodné priloZit dis-
ketu s praci pofizenou na PC v nékterém textovém editoru,
nejlépe v T602, a s grafickou dokumentaci. Tabulky, grafy
a fotografie se dodévaji zvlast, nepodlepuji se. Na viechny
pfilohy musi byt odkazy v textu.

Pokud autor pouZiva v prici zkratek jakéhokoliv druhu, je
nutné, aby byly alespoil jednou vysvétleny (vypsédny), aby se
piedeslo omylim. V ndzvu price a v souhrnu je vhodné zkra-
tek nepouZivat.

Nizev price (titul) nemd pfesdhnout 85 thozi. Jsou vylou-
ceny podtitulky ¢lanku.

Kritky souhrn (Abstrakt) je informaénim vybérem obsa-
hu a zdvéru ¢lanku, nikoliv v8ak jeho pouhym popisem. Musi
vyjadfit viechno podstatné, co je obsaZeno ve védecké préci,
a méd obsahovat zédkladni Ciselné tudaje véetné statistickych
hodnot. Musi obsahovat kli¢ova slova. Nema prekrodit rozsah
170 slov. Je tieba, aby byl napsan celymi vétami, nikoliv hes-
lovité. Je uvefejiiovan a mél by byt dodin ve stejném jazyce
jako védecka prace.

Rozsifeny souhrn (Abstract) je uverejiiovéin v angli¢ting,
mély by v ném byt v rozsahu cca 1-2 strojopisnych stran ko-
mentovany vysledky price a uvedeny odkazy na tabulky a ob-
riazky, popf. na nejduleZit€jsi literdrni citace. Je vhodné jej
(v&etné nazvu prace a klicovych slov) dodat v anglicting, popf.
v Cestiné ¢i slovenstiné jako podklad pro preklad do anglictiny.

Uvod mi obsahovat hlavni diivody, pro¢ byla price realizovi-
na a velmi stru¢nou formou ma byt popsan stav studované otazky.

Literdrni prehled ma byt kratky, je tfeba uvadét pouze
citace majici tzky vztah k problému.

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

Vysledky — pfi jejich popisu se k vyjadieni kvantitativnich
hodnot davé prednost grafiim pied tabulkami. V tabulkéich je
tieba shrnout statistické hodnoceni naméfenych hodnot. Tato
Cast by neméla obsahovat teoretické zavéry ani dedukce, ale
pouze faktické nélezy.

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

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

Na zvlastnim listé uvadi autor plné jméno (i spoluautort),
akademickeé, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, Cislo telefonu a faxu, popf. e-mail.

INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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