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GENETICKE KORELACE MEZI VLASTNOSTMI U BYKU
CESKEHO STRAKATEHO A CERNOSTRAKATEHO SKOTU

GENETIC CORRELATIONS BETWEEN THE TRAITS IN CZECH PIED
AND HOLSTEIN BULLS

P. Safus’, J. Pribyl!, V. Cermak®

Research Institute of Animal Production, Praha-Uhrinéves, Czech Republic
2Czech and Moravian Breeders Corporation, Praha, Czech Republic

ABSTRACT: A methodological procedure has been devised to calculate genetic correlations on the basis of breeding values.
The procedure takes into account the fact whether breeding values were determined from the bulls performance or from
progeny performance, and whether the particular pairs of traits were measured on identical or different animals. Genetic
correlations were determined between the traits available from milk recording in the reproduction field — fertility of bulls
determined on heifers and cows and fertility of daughters-heifers and daughters-cows; milk yield — milk quantity, fat quantity
and content, protein quantity and content, and fat and protein quantity and content, and from meat performance — average
live weight at 500 days of age and at slaughter, adjusted net weight gain, net weight gain, average daily gain from birth to
500 days, from 150 to 500 days, from birth to slaughter, yield grade and kidney fat proportion. Genetic correlations were
calculated on the basis of correlations between relative breeding values of bulls for the particular commercial traits. Corre-
lations between breeding values were calculated as residual using a GLM (SAS) procedure while the effect of years of bull
birth and groups of bull testing were taken into account. To determine the correlations between relative breeding values, data
files were used covering 4,006 sires of Czech Pied cattle and 950 sires of Holstein cattle. High values of genetic correlations
were estimated between the traits of milk performance — quantities and contents of milk components and between the traits
of meat performance — average live weight and average daily gains. Correlations between the groups of commercial traits in
the field of reproduction, milk and meat performance have only very low, maximally low positive and negative values.
Medium-high values of correlations were determined between some traits of milk and meat performance in Holstein cattle.

Czech Pied cattle; Holstein cattle; genetic correlations; commercial traits

ABSTRAKT: V prici byl odvozen metodicky postup pro vypo&et genetickych korelaci na zdkladé plemennych hodnot. Lisi
se podle zpiisobu stanoveni plemenné hodnoty a zavisi na tom, zda byla plemenna hodnota zjiSténa na zikladé vlastni
uzitkovosti byka nebo uZitkovosti potomku, a déle na tom, zda byly jednotlivé dvojice vlastnosti'méfeny na stejnych nebo
riznych jedincich. Genetické korelace byly stanoveny mezi vlastnostmi dostupnymi z kontroly uZitkovosti skotu v oblasti
reprodukce a mlé&né a masné uZitkovosti (22 vlastnosti). Vlastni vypolet genetickych korelaci byl proveden na zakladé
korelaci mezi relativnimi plemennymi hodnotami bykid pro jednotlivé uZitkové vlastnosti. Korelace mezi plemennymi hod-
notami byly vypoé&teny jako rezidualni pomoci procedury GLM (SAS) pfi zohlednéni efektu roku narozeni byka a skupin,
ve kterych byli byci testovéni. Pro stanoveni korelaci mezi relativnimi plemennymi hodnotami byly pouZity soubory dat
o rozsahu 4 006 plemeniki Ceského strakatého skotu a 950 plemeniku Cernostrakatého skotu, narozenych v letech 1979 az
1992. Nejvyssi hodnoty genetickych korelaci byly odhadnuty mezi jednotlivymi ukazateli mlé&né uZitkovosti — mnoZstvim
a obsahem mlé&nych sloZek — a mezi ukazateli masné uZitkovosti — primérnou hmotnosti a primérnymi dennimi pfirastky.
Mezi skupinami vlastnosti byly zji§t&ny pouze velmi nizké, nejvyse stiedni hodnoty korelaci.

Zesky strakaty skot; holdtynsky skot; genetické korelace; uZitkové vlastnosti

UvoD

Pfi planovani selekCnich opatfeni je nutné brat
v ivahu vztahy, které existuji mezi jednotlivymi vlast-
nostmi, protoZe selekci na jednu z vlastnosti se korelo-
vané méni i vlastnosti ostatni. Vztahy mezi vlastnostmi
jsou stanovovéany pomoci genetickych a fenotypovych
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korela¢nich koeficientl, pfiCemZ je nutné eliminovat
systematické pusobeni prostiedi.

QOdhad popula¥négenetickych parametri tizce souvi-
si s rozvojem metod odhadu plemenné hodnoty a od-
hadu komponent rozptylu a komponent kovariance.
U modernich postupt odhadu, které navazuji na meto-
du animal model, se vétfinou jedna o varianty metod
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ML aREML (Gates, Johansson, 1995; P6sd,
Mintysaari, 1995; Swalwe, 1995).

Ve zvlastnich pfipadech, pfedeviim u rozséhlych
a komplikovanych databazi, je moZné provést vypolet
genetickych korelaci také na zakladé znamych plemen-
nych hodnot pro jednotlivé vlastnosti (Calo et al,
1973; Blanchard et al., 1983).

Cilem této prace bylo stanovit genetické korelace
mezi vemi dostupnymi vlastnostmi z kontroly uZitko-
vosti u &eského strakatého a ernostrakatého skotu na
zékladé korelaci mezi plemennymi hodnotami.

Zakladni postup pro stanoveni genetickych korelaci
pomoci korelaci mezi plemennymi hodnotami vypraco-
vali Calo etal. (1973) pfi ureni vztahl mezi masnou
a mlécnou uzitkovosti u hol¥tynsko-friského skotu. Ge-
netické korelace byly v tomto pfipad€ stanoveny na zi-
kladé korelaci mezi plemennymi hodnotami stanoveny-
mi z vlastni uZitkovosti (ristovd schopnost byki) a
plemennymi hodnotami stanovenymi na zékladé uZit-
kovosti potomstva (mlécna uZitkovost dcer).

Kovariance mezi plemennymi hodnotami pak byla
rovna vyrazu

covpy, = by . bg. SG,,

kde: covpn, z — genetickd kovariance mezi plemennymi hodnotami

by, by - regrese plemenné hodnoty podle vlastni uZitko-
vosti (b,) a podle uZitkovosti potomstva (bg) na
pfisluiny genotyp

Og — geneticka kovariance mezi vlastnostmi

‘AB
Regrese plemenné hodnoty dle vlastni uZitkovosti se
rovna

N
b=
oo
“A
N+—=
Og
A
o
(plati pro h*= 0,25, z ZehoZ vyplyvi —* = 15)
O

SA
kde: oiA - nekontrolovatelny rozptyl pro vlastnost A
0‘§A - rozptyl mezi plemeniky
N~ - potet potomki

Pro rozptyly plemennych hodnot potom plati
var PHy = by . 05,
var PHy = hj; . oG,

kde mimo vy$e uvedené znaeni h’ﬁ je koeficient dédi-
vosti pro vlastnost B.

Korelace mezi plemennymi hodnotami je rovna vy-
razu

pi, = VA - Vhg . G,y
z CehoZ vyplyva geneticka korelace

TPH,. = A

a8 ‘Jl:‘[l;{

Obdobny zpusob vypoétu genetickych korelaci po-
uZili Blanchard et al. (1983) pfi odhadu genetic-
kych trendi a korelaci pro vySsi pocCet ukazatela (14
pro zevnéjSek, 4 pro produkéni vlastnosti a procento
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preZitelnosti v 36, 48, 60 a 72 mésicich v&ku) u jersey-
ského skotu. V tomto pfipadé se genetickd korelace
rovna nasledujicimu vyrazu:

VEby) - Ebp)

=——2a "=
G Zb,.by PHy,

Dalsi moZnost stanoveni genetickych korelaci na z4-
klad€ korelaci mezi plemennymi hodnotami uvadi
Merks (1989). Autor se zabyval stanovenim genetic-
kych vztahli mezi ukazateli masné uZitkovosti u prasat.
Z dat ziskanych v kontrole dédi¢nosti v rizném pro-
stiedi byly stanoveny genetické korelace mezi stanic-
nim a polnim testem, staninim testem a komer&nim
vykrmem a polnim testem a komer¢nim vykrmem.

Geneticka korelace je v tomto pfipadé rovna vyrazu

NG bip) - 3 bi)

L e PH,
AI‘A! Al.Az
Y by by
i
kde: rpHy, 4, — korel mezi pl ymi hod i tychZ ple-
menika pro stejnou vlastnost, zjist€nymi v rizném
prostiedi

i - 1... s (s je pocet plemeniki)
- regrese poloviny plemenné hodnoty i-t¢ho otce
k priméru potomstva y; v prostiedi j

e, 025.K*.m.n
UU14025. K. [n.(m+1)=21+c*. (n—1)

kde: m — poget vrhii i-té€ho otce v j-tém prostiedi
n_ - pocet selat ve vrhu i-tého otce v j-tém prostfedi
h* - koeficient dédivosti dané vlastnosti v J-tém prostiedi

&2 obecny efekt prostfedi

Souhrnny piehled o vztazich mezi vyznamnymi
vlastnostmi skotu uvadéji Wolfovda a Wolf
(1989).

MATERIAL A METODA

Pro stanoveni genetickych korelaci mezi uzitkovymi
vlastnostmi byl pouZit postup vypoctu na zdkladé ko-
relaci mezi relativnimi plemennymi hodnotami byku
pro jednotlivé vlastnosti. Korelace mezi plemennymi
hodnotami byly stanoveny na zékladé rezidui pomoci
procedury SAS GLM/MANOVA pii zohlednéni efektu
rokid narozeni byki a skupin, ve kterych byli byci tes-
tovani.

Pro stanoveni korelaci mezi plemennymi hodnotami
byla sestavena modelova rovnice

Vi =it i+ e 1)

kde: yjx — plemenné hodnota byka v testa¢ni skupiné a roce naro-
zeni

r; - efekt roku narozeni byka

1; - efekt skupiny, ve které byl byk testovén

e; — zbytkovy nekontrolovany efekt (podstata pfirozené

proménlivosti plemennych hodnot)

CZECH J. ANIM. SCI., 43, 1998: 149-158



Vlastni genetické korelace pak byly stanoveny na
zékladé téchto predpisi:
a) rozptyl plemenné hodnoty bykii na zikladé vlast-
ni uzitkovosti

Cpy=1".0% ~ @

kde: Gy — rozptyl plemenné hodnoty byku
ok - geneticky rozptyl

2 - spolehlivost odhadu plemenné hodnoty na zikladé

vlastni uZitkovosti

kde: w - efektivni pocet namé&fenych uZitkovosti
k - pomér rozptylu

s @
A
kde: h* — koeficient dédivosti
0%; - geneticky rozptyl
o‘é — nekontrolovatelny prostiedovy rozptyl

Vzhledem k tomu, Ze se jedna o vlastni uZitkovost,
je regrese plemenné hodnoty na genotyp pfimo rovna
spolehlivosti odhadu plemenné hodnoty

b=1.r7 (©)]

b) rozptyl plemenné hodnoty bykii na zakladé uzit-
kovosti potomku
Pro rozptyl plemenné hodnoty plati predchéazejici
vzorce (2) a (3) s tim, Ze w je v tomto pfipadé efektivni
pocet potomki:

1 -% W
h=— (6)
1 W
4
Regrese plemenné hodnoty na genotyp pak je
b=2.7 0

¢) rozptyl priméra uzitkovosti potomstva byki
el il
o%= 296 3 ®)

kde: r* - v tomto pripadé spolehlivost odhadu adekvitni plemenné
hodnoty podle potomstva

d) kovariance a korelace mezi plemennymi hodnota-
mi stanovenymi na zdkladé vlastni uZitkovosti
zjisténé na téchze jedincich
Jsou-li dvé sledované vlastnosti méfeny na stejnych

jedincich, zahrnuje kovariance mezi plemennymi hod-

notami CasteCné také kovarianci ndhodnych nekontro-
lovatelnych vlivi (rezidudlni kovariance).

I
covpy,,=by - by . (. covg,  +covg, ) (©)]

kde: ba, bpg - regrese plemennych hodnot na genetické hodnoty
jedince

Covpy, kovariance mezi plemennymi hodnotami

covg, , - genetickd kovariance

covg,, = rezidudlni kovariance

CZECH J. ANIM. SCIL, 43, 1998: 149-158

covpy

iV AB

oy = e (10)
PH, - OPH,

kde: rery — korelace mezi plemennymi hodnotami

SpH, Opry, — smérodatné odchylky pl ych hodnot pro

sledované vlastnosti

2 2 covg,

- e O g

T, =rg.15. + 11

PH,,=TA-TB TA-9G,- 8- OG, a5

1

= C""EM

+2. A — %

ra- O'GA .Tg. O'GB

kde: ra, 1» — presnosti odhadu adekvitnich plemennych hodnot

S, Og, ~ genetické smérodatné odchylky pro sledované
vlastnosti

Tato korelace se skladé ze dvou &asti. Pro zjednodu-
Seni pfedpoklddame, Ze pomér genetické a prostiedové
kovariance je piiblizné ve stejném poméru jako pomér
genetickych a prostfedovych varianci. Na zéklad& do-
sazeni do vzorce ziskdme
_ w
Tw+k
kde k v tomto pfipadé je k=

c (12)
COVE
covg

Déle maZeme predpoklddame, Ze ¢ je geometricky
prumér spolehlivosti pro dil¢i vlastnosti

e=\Nr§. 7

Korelace mezi plemennymi hodnotami se po dosa-
zeni zjednodusi na

(13)

1
"PHM=’A"B" A.B'; (14)
TPH, =G, , (15)

kde: rg, » — genetickd korelace

e) kovariance a korelace mezi plemennymi hodnota-
mi stanovenymi na zdkladé uzitkovesti riznych
skupin potomstva

1
covpy, = by .by. [5 i cavGM] (16)
COVp,, = TA - Tg - COVG,, ()
r,21 . rg . covg
ey =— (18)
AB T4, GGA .Tg. O‘GB
TPH,,=TA-TB-TG,, (19)
z &ehoZ vyplyva geneticka korelace
TPH, ,
P (20)

f) kovariance a korelace mezi plemennymi hodnota-
mi stanovenymi na zdkladé uZitkovosti stejnych
skupin potomstva

covpy, = by - by @n

1 3 1
[; : (C""EA',"' g covGM)+ vy .covGu]
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cov,
PH, "

rpy =——— (22)
4% Opy, - Opu,

kde: op,, Oy — smérodatné odchylky plemennych hodnot
stanovené podle vzorce (2)

Obdobné jako v pfipadé d) pfedpokladame, Ze pros-
tfedové kovariance je ke genetické kovarianci priblizné
ve stejném poméru jako priméry pfisluSnych rozptyla.

Korelace mezi plemennymi hodnotami potom po do-
sazeni do vzorci a zjednoduSeni pfiblizné Cini
4 @)

AB C

=1, 4

g) kovariance a korelace mezi plemennymi hodnota-
mi stanovenymi na zikladé vlastni uZitkovosti
a uzitkovosti potomstva

rPHM=rA Ig.r

rPHA.B

1
COVpy, , = by . bg. (5 ; covGAan (25)
covpy, = :‘,21 2 ri - covg, (26)
A .1y covg,
T e B S @7
A3 ry.0g, -1g-0G,
e, T TASTBHTG,, (28)
z ¢ehoZz plyne genetickd korelace
rPHAAE
rGA.H:I‘A.rB (29)

h) korelace mezi priaméry uzitkovosti potomki, pri
méreni kazdé vlastnosti na jinych zvifatech

1)1

cov 5 GA .E GB

"AB= (30)

0z .05
kde: rap — korelace mezi pruméry sledovanych vlastnosti
Gz, Op — smérodatné odchylky praméri sledovanych vlastnosti

. cov,
4 Gun

e TS T W
26 |2 7] g

kde: 0g,, GGy — genetické smérodatné odchylky sledovanych vlast-
nosti

(€20

TA-Tg-COVG, ,

TAE= (32
S, - 96,
TAE="A-"B-TG,, (33)
a genetickd korelace je rovna vyrazu
- _ "B
'G5~ ry-Tg G4

i) korelace mezi priméry uZitkovosti potomki
a plemennymi hodnotami stanovenymi na zikla-
dé vlastni uZitkovosti

€OVpH, B

OpH, - OB

"PH, B = (35)
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1
(6. it A i R OO
"PH, B= ,A 96,1296 | 7,
TPH, B=TA-TB-7G,, 37
"PH, B
"G~y 1p 38)

j) kovariance a korelace mezi priméry uzitkovosti
potomstva, stanovenymi na stejnych zviratech

covzg= w.(covb-u i .covGM) 7%,

Obdobné jako v pfipadé d) pfedpokladame, Ze pro-
stiedova kovariance je ke genetické kovarianci pfibliZ-
né ve stejném poméru jako priméry pfislu¥nych roz-
ptyla

covzg
= : (40)
"AB 5. 0g
L.
4" G ¢
MRS YL (1)L .
2 G 127 %y
1
TAB=TA-TB-TG,, & (42)
'X.Eer‘_B (43)

k) korelace mezi priméry uzitkovosti potomstva
a plemennymi hodnotami stanovenymi na zikla-
dé uzitkovosti potomstva, zjiSténymi na stejnych
zviratech

COVPHA, B (44)
TpPH,,B=
4~ Opy,-Op
TPH,B=TA-TB-TG,, 45
"PH BTG,y (46)

I) kovariance a korelace mezi pruméry uZitkovosti
potomstva a plemennymi hodnotami stanoveny-
mi na zéklad€ uZitkovosti potomstva, zjisténymi
na ruznych zviratech

1
covpy, = by. 4 €%, (47)
1

, by. 1% -

PH, B Opi, - Os
TPH,B=TA-TB-TG,, (49)
I TPH, B

Can ™ ry.rg (50)
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Uvedené piipady pak lze shrnout do dvou skupin,
pro které plati dva zakladni vzorce.

Vzorec 16, ;= TPH, , TSP- TG, = TAB plati pro vy-
pocet:

1) korelaci mezi plemennymi hodnotami stanovenymi
na zékladé vlastni uZitkovosti, zji§téné na stejnych
jedincich,

2) korelaci mezi plemennymi hodnotami stanovenymi
na zékladé uZitkovosti stejnych skupin potomstva,

3) korelaci mezi pruméry uZitkovosti potomstva stano-
venymi na stejnych zvifatech,

4) korelaci mezi pruméry uZitkovosti potomstva a ple-
mennymi hodnotami stanovenymi na zéklad€ uZit-
kovosti potomstva, zjisténymi na stejnych zvifatech.

1. Pehled sledovanych vlastnosti — A table of tested traits

REPRODUKCE!

Vlastni plodnost byki na jalovicich? R1
Vlastni plodnost byki na kravéch? R2
Plodnost dcer byka — jalovice* R3
Plodnost dcer byka — krévy’ : R4
MLECNA UZITKOVOST®

Mnozstvi mléka’ v kg Mi
Mnoistvi tuku® v kg M2
Obsah tuku’ v % M3
Mnoistvi bilkovin'? v kg M4
Obsah bilkovin!! v % M5
MnoZstvi tuku a bilkovin'? v kg M6
Obsah tuku a bilkovin'? v % M7
MASNA UZITKOVOST™

Priméma hmotnost v 500 dnech'’ v kg¥ Bl
Korigovany netto piiristek'® v g¥ B2
Prim&my denni piristek od 150 do 500 dna'7 v g¥ B3
Prim&my denni piiristek od narozeni do 500 dni'® v g¥ | B4
Jategna vytéznost'? v % B5
Podil ledvinového loje?" v %% B6
Prim&m4 hmotnost pfi pordzce?! v kg B7
Netto pirustek?? v g B8
Prim&my denni pfiristek od narozeni do pordzky® v g” | B9
Jate&né vyt&znost* v % B10
Podil ledvinového loje®® v % Bl

 gdaje zji§téné ve stanicich kontroly vykrmnosti skotu — data re-
corded at cattle progeny testing stations

b udaje zji3téné v kontrole vykrmnosti skotu — data from cattle

rformance tests

reproduction, Zpull fertility on heifers, 3bull fertility on cows, *fer-
tility of bulls daughters heifers, 5fcrtility of bulls daughters cows,
Smilk performance, Tmilk quantit?. Bfat quantity, “fat content, lopm-
tein quantity, “protein content, *fat and protein quantities, Bfat and
protein content, '*meat performance, Saverage live weight at
500 days of age, '“adjusted net weight gain, "average daily weight
gain from 150 to 500 days, Baverage daily weight gain from birth
to 500 days, Yyield grade, z"proportion of kidney fat, average
slaughter weight, ““net weight gain, 3avt:mge daily weight gain
from birth to slaughter, *yield grade, 2*proportion of kidney fat
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TPH,

TA-Tp

Vzorec 16,3 = byl pouZit pro vypocet:

1) korelaci mezi plemennymi hodnotami stanovenymi
na zéklad¢ uZitkovosti riznych skupin potomstva,

2) korelaci mezi plemennymi hodnotami stanovenymi
na zéklad€ vlastni uZitkovosti a uZitkovosti potom-
stva,

3) korelaci mezi priméry uZitkovosti potomkil, pfi mé-
feni kazdé vlastnosti na jinych zvifatech,

4) korelaci mezi praméry uZitkovosti potomki a ple-
mennymi hodnotami stanovenymi na zdkladé vlastni
uZitkovosti,

5) korelaci mezi priméry uZitkovosti potomstva a ple-
mennymi hodnotami stanovenymi na zakladé uZit-
kovosti potomstva, zji§ténymi na riznych zvifatech.

Pro vypocet korelaci mezi relativnimi plemennymi
hodnotami byly vyuZity ddaje z centralni banky byku
vedené Ceskomoravskou spole¢nosti chovatelt v Pra-
ze. Ze zékladniho souboru o rozsahu 8 801 plemenikii
vSech plemen byly vytvoreny dva pracovni soubory —
prvni obsahoval udaje o 4 006 bycich eského straka-
tého skotu, druhy udaje o 950 bycich Eernostrakatého
skotu.

II. Minimalni efektivni podty pouZitych potomki — Minimum effec-
tive numbers of the progeny used

Mini-
mum
Vlastni plodnost byka na jalovicich? SWR1 120
Vlastni plodnost byka na kravach® SWR2 120
Plodnost dcer byka — jalovice* SWR3 150
Plodnost dcer byka — kravy® SWR4 150
MnoZstvi mléka’ v kg SWMI 25
Mno#stvi tuku® v kg SWM1 25
Obsah tuku’ v % SWMI 25
Mnozstvi bilkovin'® v kg SWMI 25
Obsah bilkovin'! v % SWMI 25
Mnoistyi tuku a bilkovin'? v kg SWMI 25
Obsah tuku a bilkovin!3 v % SWM1 25
| Primé&rna hmotnost v 500 dnech!® (SKVS) SWBI 7
Korigovany netto priristek'¢ (SKVS) SWBI T
L T 17
fsnl'lz%ésr;ly denni pfirastek 150-500 dna SWBI 4
g;u;no%rrg; :l!&n?; g;rs\'x)stek od narozeni SWBI 7
Jate&né vytéznost! (SKVS) SWBI 7
Podil ledvinového loje?” (SKVS) SWBI 7
Primé&ma4 hmotnost pfi pordzce?! (KVS)  SWB2 7
Netto pﬁrl'lslek22 (KVS) SWB2 7
:;u;«‘iﬁ ;1103"(“}2 \e;i;ﬁstek od narozeni SWB2 7
Jate€né vytéZnost?* (KVS) SWB2 7
Podil ledvinového loje?® (KVS) SWB2 7
For 2-25 see Tab. I
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111, Proménlivost souboru byku &eského strakatého skotu — Variabi-
lity of the set of Czech Pied bulls

IV. Proménlivost souboru byku Eernostrakatého skotu — Variability
of the set of Holstein bulls

Veligina! :;f;§ Primés> So"fcrl‘l’;‘l‘;:‘f Minimum [Maximum| ~ [ Velitina! :;’:;i Primér? s:;i‘:;’lﬁf Minimum |Maximum
SWR1 | 2049 | 54986 | 106712 | 121,00 |14 993,00 SWRIL | 581 | 90885 | 199241 | 12420 |19 555,90
RI 2026 | 10032 873 | 7500 | 12500 RI 572 | 10120 902 | 7500 | 124,00
SWR2 | 2179 | 869,52 | 190405 | 120,10 |26 842,00 SWR2 | 595 |161270 | 389156 | 121,80 |35 874,00
R2 2150 | 100,55 872 | 7500 | 124,00 R2 587 | 101,32 871 | 7500 | 124,00
SWR3 | 2422 | 49134 | 93633 | 150,10 |17 842,00 SWR3 | 611 | 80694 | 196149 | 15220 |20839.20
R3 2393 | 99,98 9,88 | 7500 | 12500 R3 602 | 10044 | 10,16 | 7500 | 125,00
SWR4 | 2638 | 50834 | 89266 | 15020 |19 396,00 SWR4 | 658 | 79572 | 205275 | 150,50 |24 773,60
R4 2596 | 99,64 970 | 7500 | 12500 R4 643 | 9992| 1001 | 7500 | 12500
swMi | 2110 | 7605 | 3955 | 2502 | 40700] |.swmi| s71| s8o2| 4392 | 2527 | 26420
Mi | 2072 | 10018 983 | 7500 | 12500 M1 562 | 99,85 953 | 7500 | 12500
M2 | 2072 | 10012 976 | 7500 | 12500 M2 s64 | 10041 971 | 7500 | 124,00
M3 | 2074 | 100,09 472 | 8800 | 113,00 M3 560 | 100,41 468 | 8800 | 113,00
M4 | 1260 | 10024 971 | 7500 | 12500 M4 337 | 9922 947 | 7500 | 12500
Ms | 1263 | 99,87 475 | 8800 | 113,00 M5 341 | 9995 491 | 8800 | 113,00
M6 | 1260 | 10027 971 | 7500 | 12500 M6 340 | 9975 965 | 7500 | 12500
M7 | 1257 | 9997 490 | 8800 | 113,00 M7 337 | 100,15 468 | 8800 | 113,00
SWBI 1315 11,01 2,08 7,05 28,00 SWBI1 302 11,11 2,08 7,20 18,37
Bl 1356 | 53376 | 3406 | 42273 | 67527 BI 310 | 52312 | 3082 | 40546 | 62073
B2 1299 | 99,81 492 | 8813 | 11240 B2 203 | 100,03 467 | 8869 | 111,70
B3 932 (103430 | 71,04 | 78542 | 123900 B3 310 (100598 | 76,89 | 72738 | 121807
B4 1356 | 98093 | 6454 | 76567 | 1204,00 B4 310 | 960,15 | 6391 | 73385 | 1122.80
BS 1292 | 99,98 471 | 8851 | 11250 BS 208 | 100,01 476 | 8817 | 112,50
B6 1296 | 9976 470 | 8842 | 113,00 B6 204 | 99,90 453 | 8815 | 11270
SWB2 | 967 | 10,93 237 | 7,00 24,15 swB2 | 172 | 1048 200 | 7.00 19,28
B7 1061 | 55029 | 3972 | 44208 | 651,54 B7 186 | 54550 | 3839 | 456,11 | 64567
B8 954 | 99,89 413 | 8814 | 113,00 B8 170 | 100,43 506 | 8871 | 11300
B9 1061 | 85323 | 6570 | 65508 | 1 104,00 B9 186 | 83663 | 71,60 | 617,03 | 104933
BI0 944 | 99,98 447 | 8804 | 11290 B10 167 | 99,67 427 | 8877 | 11120

. BII 947 | 99,89 409 | 8877 | 113.00 Bl 169 | 9948 450 | 8853 | 11140

'variable, 2bull number, *mean, *standard deviation

Do téchto pracovnich souborti byli zafazeni pouze
plemenici narozeni v letech 1979 az 1992. U téchto by-
kt byl zndm piivod, datum narozenf, plemenn4 piislus-
nost, testacni skupina a relativni plemenné hodnoty pro
jednotlivé vlastnosti reprodukce a mlé&né a masné uZit-
kovosti a efektivni poéty potomki, na kterych byly
vlastnosti sledovany. Pro vytvoreni pracovnich soubort
byli pouZiti vSichni byci, ktefi spliiovali vySe uvedena
kritéria a u kterych byly znamy alespori nékteré relativ-
ni plemenné hodnoty pro sledované vlastnosti. Pocty
pripadi pro stanoveni jednotlivych korelaci se proto od
sebe lisi.

Piehled 22 sledovanych vlastnosti je uveden v tab. I.

Pro vlastni stanoveni korelaci mezi plemennymi
hodnotami byly pro vylouceni extrémnich hodnot sta-
noveny minimélni efektivni pocty potomku. Piehled
minimélnich efektivnich podta pro jednotlivé vlastnosti
je uveden v tab. IL.
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For 1-4 see Tab. ITI

Zakladni statistické charakteristiky jednotlivych
souborti byku jsou uvedeny v tab. IIT a IV.

VYSLEDKY A DISKUSE

Efekty testani skupiny a roku narozeni byku byly
pro vétSinu sledovanych vlastnosti neprikazné. Efekt
testaéni skupiny byl pritkazny aZ vysoce priukazny
u plodnosti dcer-krav plemennych byku ¢ernostrakaté-
ho skotu a u vlastnosti masné uzitkovosti zjistovanych
v KVS a SKVS. Efekt testadni skupiny byl pritkazny
pro vlastnosti mlécné uZitkovosti pouze u ceského stra-
katého skotu. U jate€né vytéZnosti stanovené v SKVS
byl u byku Eernostrakatého skotu priikazny i efekt roku
narozeni byka.

Zjisténé korelace mezi relativnimi plemennymi hod-
notami a genetické korelace jsou souhrnné uvedeny
v tab. Va VL.
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V. Korelace mezi plemennymi hodnotami (nad diagonélou) a genetické k

(pod diagondlou) u byki Eeskéh

strakatého skotu —

Cor b breeding values (above the diagonal) and genetic cor (below the diagonal) in Czech Pied bulls

R1 R2 R3 R4 MI M2 M3 M4 M5 M6 M7
R1 0,215 0,067 0,020 0,027 0,047 -0,023 0,018 -0,065 0,021 -0,029
R2 0,245 0,020 0,021 0,011 0 -0,024 0 0 -0,012 | -0,027
R3 0,080 0,025 0,083 0,037 0,033 0 0,052 -0,044 0,047 -0,046
R4 0,024 0,023 0,103 -0,027 0 0,066 | -0,025 0,023 | -0,018 0,041
Ml 0,033 0,013 0,047 -0,033 0,894 -0,309 0,897 -0,479 0,886 -0,399
M2 0,057 0 0,042 0 0,894 0,068 0,865 | -0,262 0,945 | -0,026
M3 -0,028 | -0,028 0 0,082 | -0,309 0,068 -0,136 0,511 0 0,904
M4 0,023 0 0,070 -0,034 0,897 0,866 -0,136 -0,187 0,964 0,165
M5 -0,084 0 -0,055 0,031 -0,480 | -0,262 0,511 | -0,187 -0,237 0,778
M6 0,028 | -0,015 0,064 | -0,023 0,886 0,945 0 0,964 -0,237 | -0,083
M7 -0,038 | -0,033 | -0,062 0,062 | -0,400 | -0,026 0,904 | -0,165 0,778 | -0,083

R1 R2 R3 R4 Ml M2 M3 M4 M5 M6 M7
Bl 0,081 0 -0,084 0,104 -0,078 -0,029 0,025 -0,098 -0,019 -0,043 -0,017
B2 -0,029 | -0,018 | -0,094 | -0,113 | -0,133 | 0,111 -0,022 | -0,076 0,047 | -0,065 | -0,038
B3 0,044 | -0,074 | -0,144 | -0,177 0 0 -0,083 | -0,057 | -0,025 | -0,039 | -0,063
B4 0,079 | -0,030 | -0,105 | -0,116 | -0,087 | -0,038 0,033 | -0,100 0 -0,049 0
B5 -0,045 | -0,048 | -0,036 0 -0,081 -0,098 0,043 0,018 0,080 | -0,028 0,019
B6 -0,032 0 0,032 -0,032 0 0,046 0 0,068 -0,023 0,106 0,028
B7 0 0,018 | -0,161 0,077 0,107 0,062 0 0,199 | -0,104 0,136 | -0,192
B8 0,047 0,023 -0,041 0,043 -0,167 -0,230 -0,022 -0,142 0,145 -0,211 -0,070
B9 -0,071 0,047 | -0,079 0,121 0,027 | -0,051 ~0,055 0,027 0 -0,047 | -0,111
B10 -0,061 0,038 0,031 0,077 -0,175 -0,150 0,188 -0,127 0,234 -0,160 0,255
Bll -0,115 -0,056 | -0,105 0,058 0,044 0,097 0,058 0,088 0,039 0,119 | -0,038 |

Bl B2 B3 B4 BS B6 B7 B8 B9 B10 BI1
RI1 0,050 | -0,017 0,027 0,049 | 0,026 | -0,019 0 0,028 | -0,047 | -0,037 | -0,070
R2 0 -0,011 -0,048 | -0,018 | -0,029 0 0,012 0,014 0,032 0,024 | -0,034
R3 -0,049 -0,051 -0,085 -0,053 -0,018 0,020 -0,099 -0,023 -0,049 0,018 -0,059
R4 -0,066 | -0,065 | -0,107 | -0,070 0 -0,018 0,054 0,024 0,074 0,044 0,033
Ml -0,049 -0,079 0 -0,055 -0,052 0 0,069 -0,099 0,018 -0,104 0,026
M2 -0,018 | -0,066 0 -0,022 | -0,059 0,028 0,040 | -0,137 | -0,033 | -0,089 0,058
M3 0,016 | -0,013 | -0,035 0,019 0,025 0 0 -0,013 | -0,036 0,113 0,034
M4 ~0,059 | -0,044 | -0,036 | -0,061 0,010 0,040 0,124 | -0,082 0,017 | -0,072 0,057
M5 -0,012 0,028 | -0,016 0 0,047 | -0,013 | -0,065 0,084 0 0,135 0,022
M6 -0,026 -0,040 -0,025 -0,030 -0,017 0,062 0,085 -0,121 -0,029 -0,092 0,068
M7 -0,010 -0,022 -0,041 0 0,011 0,017 -0,119 -0,040 -0,069 0,147 -0,022

Bl B2 B3 B4 BS B6 B7 B8 B9 BI10 BIl
Bl 0,693 0,881 0,986 0,025 0,212 - - - - -
B2 0,693 0,785 0,701 0,376 0,200 - - - - -
B3 0,881 0,785 0,905 0 0,184 - - = = =
B4 0,986 0,701 0,905 0,020 0,216 - - - - -
BS 0,025 0,376 0 0,020 -0,122 — - - - -
B6 0,212 0,200 0,184 0,216 | -0,122 - - - - -
B7 % = = - - - 0,239 0,620 | -0,060 0,174
B8 - - - - - - 0,239 0,374 0,209 0,194
B9 - - - - - - 0,620 0,374 -0,149 0,181
BI10 - - - - - - -0,060 0,209 | -0,149 -0,049
Bl1 - - - = - - 0,174 0,194 0,181 -0,049
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VI. Korelace mezi plemennymi hodnotami (nad diagonélou) a genetické korelace (pod diagondlou) u byki &ernostrakatého skotu —
Correlations between breeding values (above the diagonal) and genetic correlations (below the diagonal) in Holstein bulls

R1 R2 R3 R4 M1 M2 M3 M4 M5 M6 M7
R1 0,297 0,025 -0,040 -0,054 -0,016 0,041 0 0,055 0,013 0,074
R2 0,322 0 ~0,056 0,059 0,110 0,061 0,038 0,076 0,077 0,129
R3 0,028 0 0,092 0,019 0,026 0,030 -0,014 -0,024 -0,020 0,038
R4 -0,044 -0,060 0,099 0,039 0,055 0,060 0,019 0,074 0,013 0,091
Ml -0,062 0,080 0,023 0,046 0,827 -0,376 0,901 -0,544 0,851 ~0,472
M2 -0,018 0,123 0,031 0,065 0,827 0,087 0,814 -0,206 0,931 -0,052
M3 0,046 0,068 0,036 0,071 -0,376 0,087 -0,251 0,613 -0,070 0,940
M4 0 0,044 -0,018 0,024 0,901 0,814 -0,251 -0,275 0,949,-0,305
M5 0,067 0,090 -0,030 0,093 -0,544 -0,206 0,614 -0,275 -0,244 0,801
M6 0,016 0,091 -0,025 0,016 0,851 0,931 -0,070 0,949 0,244 -0,180
M7 0,091 0,152 0,048 0,113 -0,472 -0,052 0,940 -0,305 0,801 -0,180

R1 R2 R3 R4 Ml M2 M3 M4 M5 M6 M7
Bl -0,198 0,318 -0,088 -0,088 -0,089 -0,089 -0,152 0 -0,072 0 -0,238
B2 0,033 0,291 -0,053 -0,053 -0,143 -0,183 0,136 -0,058 0,134 0,068 0,161
B3 -0,285 0,298 -0,102 -0,063 0 -0,046 -0,130 -0,058 -0,087 -0,060 -0,200
B4 -0,216 0,322 -0,185 -0,059 -0,080 -0,112 -0,146 -0,065 -0,033 -0,073 -0,212
B5 0,119 -0,136 -0,142 -0,218 -0,403 -0,559 0,160 -0,244 0,330 -0,217 0,322
B6 -0,130 0,173 0,020 -0,053 0,129 0,047 0,231 -0,119 0,101 -0,109 0,144
B7 -0,285 -0,046 -0,279 -0,136 0,129 0,155 0 0,014 -0,156 0,257 -0,336
B8 0,029 0,158 -0,230 0,086 -0,303 -0,225 0,253 -0,075 0,145 -0,110 0,068
B9 -0,516 -0,043 -0,372 0 0,207 0,206 0 0,081 -0,106 0,215 0,270
B10 -0,458 -0,376 -0,163 0,064 -0,159 -0,055 0,146 0,065 0,410 0 0,147
Bll -0,303 -0,202 -0,127 -0,194 0,045 0,043 0,088 -0,043 -0,215 0 0,126

Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 B1l
R1 -0,130 0,021 -0,188 -0,148 0,075 -0,082 -0,209 0,018 -0,035 -0,282 -0,186
R2 0,213 0,186 0,218 0,200 -0,087 0,111 0,032 0,098 -0,030 -0,233 -0,126
R3 -0,128 -0,108 -0,047 -0,119 -0,089 0,012 -0,180 -0,134 -0,240 -0,096 -0,074
R4 -0,088 -0,032 -0,040 -0,037 -0,132 -0,032 -0,086 0,049 0 0,037 -0,111
MI -0,029 -0,087 0 ~0,051 -0,245 -0,078 0,085 -0,180 0,136 -0,159 0,045
M2 -0,056 -0,073 -0,029 -0,071 -0,223 -0,019 0,102 -0,134 -0,135 -0,033 0,026
M3 -0,097 0,083 -0,083 -0,093 0,098 0,140 0 0,150 0 0,089 0,052
M4 0 0 -0,036 -0,041 -0,148 -0,072 0,092 -0,075 0,053 0,065 -0,025
M5 -0,046 0,082 -0,054 -0,020 0,200 0,061 -0,101 0,084 -0,069 0,240 -0,125
M6 0 0,041 -0,025 -0,038 -0,046 0,166 -0,064 0,139 -0,029 0 0

M7 -0,150 0,098 -0,126 -0,134 0,195 0,087 -0,217 0,040 -0,175 0,086 -0,074

Bl B2 B3 B4 BS B6 B7 B8 B9 B10 B1l
Bl 0,398 0,864 0,981 0,048 0,122 - - - - -
B2 0,398 0,457 0,369 0,367 0,074 - - - - -
B3 0,864 0,457 0,897 - - - - - = -
B4 0,981 0,369 0,897 0,032 0,142 - - - - -
B5 0,048 0,367 - 0,032 - - - - - -
B6 0,122 0,074 - 0,142 - - - - - -
B7 - - - - - - 0,120 0,663 0,054 0,256
B8 - - - - - - 0,120 0,362 0,186 0,073
B9 - - - - - - 0,663 0,362 0,074 0,186
B10 - - - - - - 0,054 0,186 0,074 -0,026
Bl1 - - - - - - 0,256 0,073 0,186 -0,026
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Mezi jednotlivymi skupinami uZitkovych vlastnosti
z oblasti reprodukce, mlé&né a masné uZitkovosti dosa-
huji u byki obou plemen pouze velmi nizkych, nejvyse
nizkych kladnych a zapornych hodnot. U byku &erno-
strakatého skotu byly vSak zji§tény stfedni hodnoty ko-
relaci mezi vlastni plodnosti byki na jalovicich a pri-
mérnym dennim pfiristkem od narozeni do porazky,
vlastni plodnosti bykd na jalovicich a jate¢nou vyt&Z-
nosti a podilem ledvinového loje, stanovenym v KVS,
mezi vlastni plodnosti byka na kravich a primérnou
hmotnosti v 500 dnech a vlastni plodnosti byki na kra-
vach a dennim pfiristkem od narozeni do 500 dni. Ta-
ké mezi vlastnostmi mlé&né a masné uZitkovosti byly
stfedné vysoké hodnoty korelaci zji§tény pouze u Cer-
nostrakatého skotu, a to mezi mnoZstvim mléka a netto
pfirastkem, mezi mnoZstvim tuku a jate€nou vyt€Znosti
v SKVS, obsahem bilkovin v procentech a jate€nou
vytéZnosti v SKVS a obsahem bilkovin a jate¢nou vy-
t&€Znosti v KVS.

Mezi vlastnostmi z oblasti reprodukce byly u obou
plemen stanoveny pouze nizké hodnoty korelaci.

Vysoké hodnoty genetickych korelaci u byku ceské-
ho strakatého i Eernostrakatého skotu byly zjistény me-
zi mnozstvim mléka a mnoZstvim tuku, mnoZstvim
mléka a mnoZstvim bilkovin, mnoZstvim mléka
a mnozstvim tuku a bilkovin, mnoZstvim tuku a mnoZz-
stvim bilkovin, mnoZstvim tuku a mnoZstvim tuku
a bilkovin, obsahem tuku a obsahem bilkovin, obsa-
hem tuku a obsahem tuku a bilkovin, mnoZstvim bilko-
vin a mnozstvim tuku a bilkovin, obsahem bilkovin
a obsahem tuku a bilkovin.

Mezi mnoZstvim mléka a obsahem tuku, mnoZstvim
mléka a obsahem bilkovin a mnoZstvim mléka a obsa-
hem tuku a bilkovin byly stanoveny stfedné vysoké za-
porné korelace.

Mezi ostatnimi vlastnostmi mlé&né uZitkovosti byly
zjistény pouze nizké, nejvyse stredni hodnoty genetic-
kych korelaci.

U masné uzitkovosti byly stanoveny vysoké hodnoty
korelaci mezi pramé&rnou hmotnosti v 500 dnech a den-
nim pfiristkem od 150 do 500 dni, primérnou hmot-
nosti a dennim pfirustkem od narozeni do 500 dnu,
dennim pfirastkem od 150 do 500 dnii a dennim pfiris-
tkem od narozeni do 500 dnti a primérnou hmotnosti
pii poraZce a dennim priristkem od narozeni do poraZ-
ky u byku &eského strakatého i ernostrakatého skotu.
U &eského strakatého skotu byly zjiStény také vysoké
hodnoty korelaci mezi primérnou hmotnosti a korigo-
vanym dennim pfiristkem, korigovanym netto pfirts-
tkem a dennim pfiristkem od 150 do 500 dni a kori-
govanym dennim pfirastkem a piirustkem od narozeni
do 500 dna. U byku Cernostrakatého skotu dosahovaly
uvedené korelace pouze stfednich hodnot.

Stanovenim genetickych korelaci mezi vybranymi
vlastnostmi se zabyvala cela fada autori, napf. V-
chal (1975), Rutzmoser (1977), Gabri§ et al.
(1978), Miinks (1982), Lin et al. (1985), Gnyp
(1986), Pilat, Bou¥ka (1986), Jihne, Fahr
(1987), Bagnato et al. (1996), Weller, Ezra
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(1996), ktefi uvadéji pro jednotlivé genetické korelace
velmi rozdilné hodnoty. U &ernostrakatého skotu pro
rg mezi primérnym dennim pfiristkem a mnoZstvim
tuku od 0,02 do 0,69, pro korelaci mezi prim&mym
dennim pfiristkem a mnoZstvim mléka v rozmezi od
-0,22 do 0,60, mezi Zivou hmotnosti a mnoZstvim tuku
v rozmezi od -0,29 do 0,90, mezi Zivou hmotnosti
a mnoZstvim mléka v rozmezi -0,23 az 0,46 a mezi
obsahem tuku a primérnym dennim pfirtistkem od
-0,22 do 0,22. Velké rozmezi hodnot genetickych ko-
relaci je zpisobeno riznymi faktory — odhad genetic-
kych korelaci byl provadén odliSnymi metodami a na
rizném poctu zvifat a jednotlivé ukazatele byly sledo-
vany v rizném véku zvirat.
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ANALYZA PRIBUZENSKYCH VZTAHOV BYKOV
POUZIVANYCH V PLEMENITBE NA SLOVENSKU

ANALYSIS OF RELATIONSHIPS OF SIRES USED FOR BREEDING
IN SLOVAKIA

M. Rybanska, E. Strapikova

Slovak University of Agriculture, Faculty of Agronomy, Nitra, Slovak Republic

ABSTRACT: Inbreeding helps to increase the population homozygosis and to achieve the production of progeny with
above-average breeding value with high probability. It is one of the occasions of increasing breeding value and genetic profit.
Mutual relationship of sires that are used for breeding in various regions of the Slovak Republic was analyzed in a set of 259
breeding sires of different lines included in nine genotypic and phylogenetically related groups (Tab. II, Figs. 1 and 2).
Relationships were evaluated by adapted Henderson’s method (1976) on the basis of: a) pedigree with full records by the 3rd
generation of ancestors, b) relationship matrix and c) equation a;; = 1 + F; a =R, = Yaj; . a;;, using the well-known Wright's
formulas (Wright, 1922). Coefficient of relationship for sires born in 1973-1995 was ny = 0.06-0.11 while the average
coefficient of relationship of all sires ranged from 0.01 to 0.12. The evaluated set comprised 27.8% of inbred sires, the
inbreeding intensity of which F, ranged from 0.39 to 25% in the overlapping years 1991-1996. The determined values F, in
the pedigrees of used sires are not considered as high, especially when the bulk of the sires were imported (RED, REN, etc.).
Inbreeding at the values F, = 6.25 and less cannot have negative impacts on the population. Evaluation of relationships on
the basis of full pedigrees by the 3rd generation is objective. Breeding value, provision of a sufficient number of animals for
reproductive process and the knowledge of actual pedigrees of animals e.g. acquired by immunological tests should remain
priority criteria.

cattle; breeding sire; genotype; coefficient of relationship and inbreeding

ABSTRAKT: V siibore 259 plemennych bykov réznych linii, zoskupenych do 9 genotypovych a fylogeneticky pribuznych
skupin bola analyzovana vzdjomné pribuznost bykov. Pri bykoch narodenych v rokoch 1973-1995 bol zisteny koeficient
pribuznosti R, = 0,06-0,11 a priemerny koeficient pribuznosti vetkych bykov E(R,,) variroval od 0,01 do 0,12. V celom
stibore bolo 27,8 % inbrednych plemennikov, ktorych intenzita inbridingu v prelinajicich rokoch 1991-1996 sa pohybovala
v rozpiti 0,39-25,0 %. Rozsah zistenych hodnét koeficientov pribuznosti a inbridingu pri si¢asnej irovni plemendérskej prace
v regi6noch Slovenska nesp&sobuje neZiaduce dosledky z pribuzenskej plemenitby. :

hovidzi dobytok; plemenny byk; genotyp; koeficient pribuznosti a inbridingu

UvVOoD

Plemenérska praca zaznamenala v poslednych ro-
koch mnoho zmien. V do6sledku trhovej ekonomiky,
zévislej od ponuky a dopytu chovatelskych subjektov,
vznika zikladfia pre stipajicu produkciu Zivocisnych
produktov. Meni sa plemennd $truktira populicie
s predpokladom intenzivneho vyuZivania najhodnot-
nejsich plemennikov v reprodukcii. Vplyvom insemi-
nacie alebo inych biotechnik pri zmenSenej selekcne;j
zdkladni sa zniZuje pocdet potrebnych otcov-bykov,
s ¢im sdvisi moZné pouZitie pribuzenskej plemenitby.

Cielom prace je posidit vzajomni pribuznost a ple-
menni Struktiru bykov pouZivanych na plemenitbu
v pdsobnosti niektorych regiénov Slovenskej republiky.

Vyber plemennych bykov sa podiela najvi¢Sou mie-
rou na intenzite §lachtenia hovidzieho dobytka. Indivi-
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dualita bykov pouZivanych v plemenitbe ma rozhodu-
jucu ilohu v procese vytvarania vysokouZitkovych po-
pulécii. Na uZitkovost vplyva okrem individuality by-
kov aj ich plemenna prislusnost a GZitkové zameranie.

Plemennu $truktiru ovplyviiuji mnohé hospodarske
a ekonomické podmienky, ale aj rozvoj medzinarodné-
ho obchodu s genofondom, informaicie o plemenich
a spdsob plemenitby. Medzi formami plemenitby ma
osobitné miesto pribuzenskd plemenitba — zvySuje ho-
mozygotnost populacie a umoZiiuje s velkou pravdepo-
dobnostou produkciu potomstva s nadpriemernou ple-
mennou hodnotou (Pirchner, 1994). Podbbny nazor
uvadzaju Klanic etal. (1994), ktori pribuzensku ple-
menitbu povaZuji za jednu z moZnosti zvySovania ple-
mennej hodnoty a genetického zisku.

Intenzitu vyuZivania plemennikov v $lachtitelskom
procese ovplyviiuje zvySovanie priemerného koeficien-
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ta pribuznosti a pribuzenskej plemenitby v populacii.
Pribuznost bykov Giernostrakatého plemena v Nemec-
ku vyjadril Flade (1960) hodnotou ny =132 %.
Siucasne pri analyze genealogickej Struktiry populécie
Ciernostrakatého dobytka zistil, Ze zniZenim po&etnosti
selek¢nej zakladne v do6sledku inseminicie sa zvySuje
koeficient inbridingu F, 0 0,13 % za jednu generéciu.

Jakubec et al. (1968) hodnotili 160 bykov Eeské-
ho strakatého dobytka a len v jednom pripade zistili
F, = 6,25 %. Z celkového poctu 12 720 jedincov vy-
kazovalo pribuzenské vztahy len 6,1 % jedincov s prie-
mernym koeficientom pribuznosti ny = 0,6 %, ¢o je
logicky dosledok zamernej nepribuzenskej plemenitby.

Pichler (1970) upozoriiuje na riziko pribuzenskej
plemenitby pri umelej inseminécii.V priebehu desiatich
generécii bykov zistil priemerni hodnotu R, =
27,15 %.

Vplyv pribuzenskej plemenitby v naSich chovatel-
skych podmienkach posudzovali Bellér, Plesnik
(1974), Mik§ik etal. (1979)a Rybanska, PSe-
nica (1994). Vieobecne poukazuji na opravnené po-
uZitie pribuzenskej plemenitby so zameranim na vybor-
ného predka s cielom zvy3enia jeho genetického
vplyvu a zniZenia variability dZitkovych vlastnosti
hovidzieho dobytka v stide a v populécii. Flade
a Zeller (1988) skimali dcinok pribuzenskej ple-
menitby a pomocou Wrightovych (Wright, 1922)
koeficientov pribuznosti ju analyzovali v troch generéa-
cidch bykov. Pri pareni otec a dcéra zistili F, = 25 %.
Antal a Bulla (1993) zistili pri pareni najlepSieho
byka slovenského strakatého plemena s jeho dcérami,
7e synovia vzniknuti Gzkou pribuzenskou plemenitbou
boli v miasovej uZitkovosti preukazne lepsi ako nepri-
buzné jedince. Klanic et al. (1994), ktori skamali
vplyv pribuzenskej plemenitby cez vynikajiceho pred-
ka na produkciu potomstva s nadpriemernou plemen-
nou hodnotou, nezistili inbrednd depresiu. Naopak, po-
tvrdili vyznam vyberu bykov pre zamerné priparovanie
s koeficientom inbridingu F, = 12,5 %.

MATERIAL A METODY

Na analyzu plemennej Struktiry bykov pouZivanych
v plemenitbe bola pouZzita plemenarska evidencia Slo-
venskych biologickych sluZieb. Pribuzenské vztahy sa
posudzovali z potvrdenia o povode bykov s tplnymi
zaznamami do tretej generacie predkov. Bol hodnoteny
subor 259 plemennych bykov réznych linii, pésobia-
cich v niektorych regiénoch Slovenskej republiky v ob-
dobi rokov 1991-1996. Analyzovany sibor bykov bol
podla rokov pdsobenia rozdeleny do deviatich genoty-
povych a fylogeneticky pribuznych skupin : 1. S 100,
2.8SxM<50,3.850x M50,4.SxM>50,5.CS
x M, 6. NC x HF, 7. HF 100, 8. T (kriZence), 9. iné
plemena.

Pribuzenské vztahy sa hodnotili podla autorov
Wright (1922) aHenderson (1976) metédou na
zaklade:
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a) rodokmeiia, b) matice pribuznosti, c) vztahu a;; =
I+F;a;=Ry= ‘Jai,-. a; a beZnymi variatno-§tatis-
tickymi metddami.

VYSLEDKY

Pribuzenské vztahy bykov, vyjadrené koeficientom
pribuznosti a pribuzenskej plemenitby, si uvedené
v tab. I aZ IIT a na obr. 1 a 2.

V najpocetnejSom roéniku 1989, v ktorom sa naro-
dilo 43 bykov, bol zisteny koeficient pribuznosti R,, =
0,07 a priemerny koeficient pribuznosti vsetkych by-
kov E(ny) mal hodnotu 0,03 s variabilitou 49,42 %.
Najvys§ia pribuznost (Ryy = 0,14) bola zaznamenand
v roku 1974, avak pri nizkom poéte bykov (n = 5).
Vseobecne, poletnost narodenych bykov bola velmi
variabilna a pohybovala sa od 3 do 43 jedincov v prie-
behu rokov 1973-1996. V tab. II si uvedené hodnoty
koeficientov pribuznosti bykov podla genotypovych
skupin. NajvysSiu hodnotu (R, = 0,10) dosiahli byky
s dedi¢nym podielom S 50 M 50 a najniZSiu (ny =
0,04) byky genotypu CS x M (obr. 1 a 2). Z dévodu
zistenia vyskytu inbrednych bykov bol analyzovany si-
bor bykov pouZivanych v reprodukénom procese posu-

1. Pribuznost bykov podla rokov narodenia — Relationship of bulls
according to the years of birth

LS ER,) Ry
n X § v X § v
1973 | 3 [ 012|012 | 9580 | 013 | 0,11 | 8567
| 1978 | s | o005 |00 {21037 | 014 | 006 | 3928
1975 | 3 [ 001|000 | 5692 | 0,07 | 0,05 | 74,62
1976 | 5 | 001 | 0,00 | 51,69 | 0,11 | 0,05 | 46,30
1977 | 5 | 001|000 4071 [ 010 005 | 4608 |
1978 | 7 | 001 | 001 | 7340 | 0,08 | 0,07 | 87,67
1979 | 6 [ 001 [ 0,00 | 2558 | 0,06 [ 0,03 | 5344
1980 | 8 | 002|002 11872 | 0,06 | 0,02 | 3392
1981 | 15 | 0,03 | 0,08 |261,59 | 0,09 | 0,08 | 92,27
1982 | 10 | 0,02 | 0,03 (15329 | 0,06 | 0,08 | 44,59
1983 | 17 | 001 | 0,01 | 6896 | 0,07 | 0,03 | 3646
1984 | 4 | 001 | 000 | 17,82 | 0,06 | 0,02 | 34,25
1985 | 16 | 0,03 | 0,03 | 94,63 | 0,08 | 0,03 | 34,19
1986 | 13 | 0,03 | 0,02 | 7934 | 0,07 | 0,03 | 38,64
1987 | 5 | 002|001 | 4471 [ 006 | 002 | 27,76
1988 | 14 | 0,02 | 0,01 | 56,06 | 0,06 | 0,01 | 19,37
1989 | 43 | 0,03 | 0,01 | 4942 | 007 | 0,02 | 34,21
1990 | 23 [ 003 | 0,01 | 44,83 | 0,07 | 0,02 | 3559
1991 | 14 | 0,02 | 0,01 | 41,10 | 0,07 | 0,02 | 2896
1992 | 6 [ 003|002 | 5700 | 0,08 | 001 |.1825
1993 | 13| 0,03 [ 0,01 | 44,50 | 0,07 | 0,02 | 24,59
1994 | 21 | 0,03 | 0,01 | 3823 | 0,07 | 0,02 | 22,11
1995 | 4 1003 ]000| 284|007 000 28l

'year. humber
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II. Pribuznost bykov podla genotypov — Relationship of bulls ac-
cording to genotypes

Genotyp! Potet® E(R,,) Ry
n X § v X s v

S 45 10,02 | 0,04 | 243,14 | 0,09 | 0,04 (48,43
SxM<50 16 | 0,01 [ 0,00 | 33,41 0,06 | 0,03 (40,83
S50xM50 | 10 | 0,06 0,10 150,95 0,10 | 0,09 (89,99
SxM>50 21 | 0,02 0,01 | 54,93 0,05 | 0,02 |44,87
CSxM 17 | 0,04 | 0,01 | 50,32 | 0,04 | 0,02 | 45,55
NC x HF 26 | 0,02 | 0,02 | 104,77 | 0,08 | 0,04 |49,68
HF 14 | 0,01 {001 | 50,53 | 0,06 | 0,02 |38,24
T - krizence? | 91 | 0,03 | 0,02 | 50,51 | 0,07 | 0,02 |29,71
Iné plemena® 19 | 0,01 | 0,01 | 99,97 | 0,09 | 0,05 {51,06
Spolu* 259 [ 0,02 | 0,03 127,43 | 0,07 | 0,04 |51,52

S = slovenské strakaté plemeno - Slovak Pied breed

M = mliekové plemend — dairy breeds

CS = Zervenostrakaté niZinné plemeno — Red-Pied Lowland breed

NC = niZinné ¢iernostrakaté plemeno — Black-Pied Lowland breed
HF = hol3tajnskofrizske Ciernostrakaté plemeno — Holstein-Friesian
Black-Pied breed

T = trojplemenné kriZence mlieckovych plemien — three-breed crosses
of dairy breeds

! genotype, Zcrosses, “other breeds, *total, *number

dzovany podla intenzity pribuzenskej plemenitby (tab.
III). V prelinajicich rokoch 1991-1996 bolo 27,8 %
plemennych bykov, ktoré pochaddzali z pribuzenskej
plemenitby, s intenzitou inbridingu vyjadrenou koefici-
entom F, v rozsahu od 0,39 do 25 %. Najvyssi koefi-
cient (F, = 25 %) bol vypocitany pre byka Krafter 006
(KFR) a byka RED 005 (F, = 12,5 %). Dalsie byky
linie RER 111 a RGR 016 (Reflection RED a Regal
RED) mali najniZSiu intenzitu inbridingu (F, =
0,39 %).

DISKUSIA

Sledovanie pribuznosti v plemendrskej praci ma
svoje opodstatnenie vzhladom na to, Ze inbriding sa
moZe prejavit aj negativne (inbredna depresia) v ma-
lych aj vo velkych populaciach M ik3ik et al., 1979;
Bollmeier, 1990; Wilke, 1991). S tymto nazo-
rom mozZno sihlasit na zdklade analyzovanych vztahov
a plemennej Struktiry bykov pouZivanych v reproduk-
¢nom procese. Pribuzenské vztahy 259 hodnotenych
bykov, vyjadrené priemernym koeficientom pribuznos-
ti vietkych bykov E(ny) v rozsahu 0,01-0,06 a koefi-
cientom pribuznosti bykov R,, = 0,04-0,10 podla jed-
notlivych genotypov, sa povazuji za vy$Sie hodnoty
v porovnani s vysledkami, ktoré uvadza Flade
(1960) - R,y = 1,32 %.

Dosiahnuté vysledky si porovnatelné s vysledkami
autora Hetényi (1974), ktory pri hodnoteni pribuz-
nosti bykov pinzgauského plemena zistil za obdobie
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Pribuznost bykov podfa genotypov
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T
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1 2 3

45UUU@4

genotyp

0,00

1. Pribuznost bykov podla genotypov — Relationship of bulls accord-
ing to genotypes

genotyp = genotype: 1 —S;2-S x M < 50;3-S 50 x M 50; 4 —

S xM>50; 5 - CS x M; 6 - NC x HF; 7 - HF, RED; 8 — kriZence —
crosses; 9 — iné plemené — other breeds

Pribuznost bykov podia genotypov

il

genotyp
2, Pribuznost bykov podla genotypov — Relationship of bulls accord-
ing to genotypes

0,10~
0,09 —
0,08 -
0,07 -
0,06 -
0,05 -
0,04 -
0,03 -
0,02 -
0,01
0,00

Rxy

6

genotyp = genotype: 1 - S;2-8SxM < 50;3 - S 50 x M 50; 4 -
S xM > 50; 5-CS x M; 6 - NC x HF; 7 - HF, RED; 8 - kriZence —
crosses; 9 — iné plemena — other breeds

20 rokov priemerny koeficient pribuznosti 3,96 %
a rozsah koeficienta pribuznosti od 0 do 23,12 % .

So stupiiovanim intenzity selekcie bykov vznika
moZnost nérastu inbredného pérenia v rodokmetioch
plemennych zvierat. Pribuzenska plemenitba sa vysky-
tuje v rodokmeiioch na strane otca i matky nielen
v malych, ale aj vo vacSich populaciach, a to z dovodu
¢o najvicSieho vyuZivania kvalitnych bykov. Wilke
(1991) takyto stav dokumentuje na populdcii osna-
briického chovu s uvedenim hodnét F, = 3,125-25 %
pre bykov. V chovatelskych podmienkach Slovenskej
republiky rozsah a intenzita pribuzenskej plemenitby
doteraz neboli vysoké. Toto zistenie je CiastoCne zhod-
né s poznatkami autorov PSenica, Rybanska
(1990) a i., podla ktorych doterajsi stav v plemenitbe
je vysledkom tvorby a realizacie priparovacich planov
s ciefom nepouZivat nepldnovani pribuzenski pleme-
nitbu. Rozsah vyskytu inbridingu v rodokmefioch po-
uZivanych bykov F, = 0,39-25,0 % sa ncpovaZuje za
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III. Intenzita inbridingu bykov — The i ity of sire inb g
Rok! R;gi;;“z’k F,% Rok R@kﬁ“ F,% Rok Rﬁ:kf’?k F, %
ABR 020 6,25 BA 002 6,25 BEK 001 4,69
BER 001 12,50 CLE 014 1,56 BEL 001 7.81
BIG 021 6,25 KAR 001 3,13 BEL 012 7,81
HIL 001 3,13 KFR 006 25,00 BS 010 6,25
KFR 006 25,00 1994 LAD 003 3,13 CM 001 7,81
MHR 012 1,56 STB 006 6,25 CNR 008 3,13
MHR 013 6,25 TES 001 6,25 EVE 001 4,69
MHR 018 1,56 VAO 002 1,56 EVE 002 4,69
1991 RED 005 12,50 WLK 011 6,25 EVE 003 4,69
REN 071 6,25 WLK 016 6,25 GEN 009 12,50
REN 098 6,25 ARS 005 6,25 HWD 001 3,13
REN 127 12,50 BA 002 6,25 1996 KAR 001 4,69
RER 053 3,13 BEL 012 7,81 LAD 003 3,13
RER 061 3,13 BS 006 3,13 LAD 004 6,25
RER 111 0,39 BS 010 6,25 MEW 001 12,50
RGR 016 0,39 CM 001 7,03 MEW 003 6,25
RGR 019 3,13 CNR 008 3,13 MOR 002 3,13
RGR 020 3,13 GEN 009 3,13 PEL 008 1,56
STB 006 6,25 GFR 019 3,13 PEL 009 2,34
AGR 061 6,25 HWD 001 3,13 PEL 010 1,56
BIG 021 6,25 KAR 001 3,13 PEL 012 6,64
KFR 006 25,00 1995 LAD 003 3,13 PTC 010 3,13
RED 005 12,50 LAD 004 6,25 PVR 001 9,38
i REN 071 6,25 MAS 006 1,56 PVR 010 9,38
REN 098 6,25 MEW 002 9,38 TG 001 6,25
RER 053 3,13 MOR 001 3,13 WLK 001 6,25
RGR 019 3,13 MOR 002 3,13
STB 006 6,25 PEL 009 2,34
BS 010 6,25 PTC 010 3,13
KAR 001 3,13 STB 006 6,25
KFR 006 25,00 STB 011 6,25
LAD 003 3,13 STB 012 6,25
1993 MAS 006 234 TES 001 6,25
RED 005 12,50 VAO 002 1,56
REN 071 6,25 WLK 011 6,25
STB 006 6,25 WLK 016 6,25
TES 001 7,81
TG 001 6,25
lyc:m'; 2rec. trait of sires

vysoky, najmi ked va¢Sinou ide o importované byky
(RED, REN a i.). V tejto sivislosti je opravneny nazor
(Ktfistek, 1996), podla ktorého pribuzenska pleme-
nitba pri hodnotich F, = 6,25 % a menej nemdZe ne-
gativne vplyvat na populaciu, ako i sporadické pouZitie
bykov s F, do 25 % vo velkych populécidch, pokial sa
nepouZivaju celoplosne, ale doslednou a prisnou selek-
ciou.
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Posudzovanie pribuzenskych vztahov na ziklade tpl-
nych rodokmefiov do tretej generacie predkov je objek-
tivne. Avsak poznanie skutocnych pdvodov zvierat (napr.
podla imunologickych testov), ktoré si vybrané do re-
produké&ného procesu, by malo byt prvoradé. Sicasne by
dolezitym kritériom vyberu bykov na plemenitbu pri zos-
tavovani priparovacich planov mala zostal plemenna hod-
nota a zabezpecenie dostato¢ného poctu bykov.
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EFFECTS OF SEASON ON EMBRYO RECOVERY RATE
AND QUALITY IN BEEF CATTLE"

SEZONNI VLIVY NA ZISKAVANI A KVALITU EMBRYI U MASNEHO
SKOTU

J. Riha', J. Frelich?, J. Golda'

'Research Institute for Cattle Breeding, Ltd, Rapotin, Czech Republic
2University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: Seasonal effects on recovery rate and quality of embryos produced by beef cows and heifers were studied.
Donors were divided into three groups respecting character and body conformation: 1. breeds characterized with large
framework (Charolais, Blonde d’Aquitaine, Simmenthal), 2. breeds with medium framework (Aberdeen Angus, Limousine),
3. Piemontese heifers. FSH-P (Folicotropin, Spofa Prague) was applied for 4 days (total dose in cows: 560 mg, total dose in
heifers: 400 mg). Prostaglandin prha (Oestrophan, Lé¢iva Praha) was added to the 5th dose of FSH. Three doses of frozen
semen were used for i ination and repeated insemination on Day S and Day 6 of the superovulation treatment. Embryos
were recovered non-surgically on Day 7 post insemination. Data collected in the period 1990-1996 in donors were analyzed
with respect to specific seasonal periods (spring, summer, autumn, winter). Rates of flushed heifers and cows are relatively
high (84.7-100.0% and 86.0-96.1%, respectively). In heifers, mean recovery rate amounted to ca. 6 ova/recovery (excluding
winter season: 4.50 ova/rec.). Transferable embryos (2.99 + 3.24) presented 78.4%, 58.0%, and 51.7% of embryos recovered
in spring, summer, and autumn period, respectively; the corresponding ,,winter* value being 42.7% (P < 0.01, P < 0.05, P >
0.05). In cows, 6.61 * 7.26-11.07 * 6.23 ova were recovered in total; 1.46 + 2.48-5.86 + 3.63 transferable embryos. The
highest rate of transferable embryos was found in summer (66.7%); somewhat lower rates were recorded in autumn (59.4%)
and in spring (46.5%), the lowest in winter (34.0% and 22.1% in specific sets). Rates of recovered ova and transferable
embryos are very variable. Satisfactory results were found in all donor sets mainly in summer, autumn, and spring period;
winter results were unsatisfactory.

cattle; beef breeds; reproduction; superovulation; donors; season

ABSTRAKT: VyuZiti metody pfenosu embryi v chovu masnych plemen mé svd omezeni z diivodd sezonniho charakteru
reprodukce. Zakladni reproduk¢ni funkce (bfezost a jeji ukonCeni porodem, kontrola ndstupu pohlavni aktivity a funkci,
oSetfeni synchroniza&ni, superovulaéni, vlastni odbér a pfenos embryi) je zapotfebi zvladnout v kritkém &asovém obdobi
60 az 90 dni, nejlépe véetné dalSiho zabfeznuti darkyil. Vzhledem k t€mto skutenostem je moZné vyuZit jako déarkyné
v priub&hu celého roku nezabfezlé kriavy nebo jalovice pfed zafazenim do plemenitby. Dirkyné& embryi byly rozdéleny do tfi
skupin podle charakteru t&€lesného ramce: 1. plemena charakterizovand velkym t€lesnym ramcem (charolais, plavé akvitanské,
simentalské), 2. plemena stfedniho té€lesného rimce (aberdeen angus, limousine), 3. jalovice plemene piemontese. Preparét
FSH-P (Folicotropin, Spofa Praha) byl aplikovan po dobu 4 dni v celkové davce pro kravy 560 m.j., pro jalovice 400 m.j.
Prostaglandin F,,p, (Oestrophan, Lé€iva Praha) byl aplikovan spole¢né s 5. davkou FSH. Inseminace a reinseminace byly
provedeny celkem tfemi insemina¢nimi davkami 5. a 6. den superovulaéniho oSetfeni. Ziskana data byla analyzovéina ve
vztahu k sezoné roku (jaro, léto, podzim, zima). Podil vyplachovanych déarkyii byl vysoky (u jalovic 84,7 aZ 100 %, u krav
86,0 az 96,1 %). Zisk vajicek a pfenosuschopnych embryi byl velmi variabilni. Uspokojivé vysledky byly ziskany u viech
skupin ddrkyi na jafe, v 1ét€ a na podzim. U jalovic bylo ziskdno prim&rné cca 6 vajitek na jeden odbér v jednotlivych
ro¢nich obdobich, z toho bylo 2,99 + 3,24 vhodnych embryi a jejich podil ¢&inil 73,7 % (P < 0,01, P < 0,05, P > 0,05) -
tab. I. U krav bylo ziskano prim&mé 6,61 £+ 7,21 aZ 11,07 + 6,23 vajidek na jeden odbér v riznych ro&nich obdobich, z toho
1,46 + 2,48 az 5,86 + 3,63 vhodnych embryi (P < 0,01, P < 0,05, P > 0,05) — tab. II. Primé&mé od viech dérkyii bylo ziskdno
6,44 vajitek, z toho 3,15 embryi, tj. 49,8 % (P < 0,01, P < 0,05, P > 0,05) — tab. IIl. Schopnost dérkyii poskytnout
pfenosuschopnéd embrya souvisela se sezonnim rytmem reprodukce plemenic masnych plemen.

masna plemena; reprodukce; superovulace; darkyné; ro¢ni obdobi

* Principal results and conclusions of studies included in projects subvented by Czech M.A. (NAZV No. 6538) and by Czech Grant Agency
(507-95-0717) formed the basis of the presented paper.
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INTRODUCTION

In most beef bovine breeds, productive process is
characterized by the seasonal type of reproduction cy-
cle. This phenomenon is associated with reduced and
limited exploitation of top females in superovulation
programs.

Study of seasonal effects on donor stimulation, em-
bryo recovery rate, and embryo quality were the prin-
cipal objectives of the study.

Seasonal character of reproduction cycles in beef
bovine breeds limits utilization of embryo transfer
method. Control of principal reproductive functions
(pregnancy and calving, control of return to oestrus,
synchronization and superovulation treatment, embryo
recovery and transfer including subsequent conception
of donors if possible) should be accomplished in a short
time interval (60-90 days) - Riha (1995, 1996). Re-
garding this fact it is possible to use non-pregnant cows
or maiden heifers as donors throughout the year (L a-
courie, 1995; Bonal, 1995 and others).

Success of superovulation treatment is conditioned
by numerous factors (R iha, 1990 and authors cited in
this paper). References approaching impact of season
on superovulation success in dairy cows are more fre-
quent. In beef herds, seasonality is considered with re-
gard to management system above all. In dairy breeds
significant effects of season on cyst incidence, CL and
ova rates (P < 0.05) and degenerated embryo rate (P <
0.01) were found (Riha, 1990).

High variability of available results (Kudlac¢ et
al., 1979; Schilling et al., 1981; Nibart et al,
1979; Saumande, 1977; Riha et al., 1988;
Riha, 1990; Boland et al.,, 1991) substantiate re-
alization of superovulation treatment, embryo recovery
and transfer throughout the year. Interpretations of sea-
sonal effects on superovulation success are quite differ-
ent in many cases — this factor is related probably to
other effects (nutrition level and quality, management
system, etc.) Available bibliographical references do
not mention the effect of season on superovulation suc-
cess in beef cattle.- Seasonal effect on superovulation
response in beef bovine females is mentioned by sev-
eral available references. Putney et al. (1988) found
no significant effect of temperature on stimulation rate,
quantity of recovered ova, type of ovulated oocytes,
and rate of transferable embryos. Results of studies
approaching seasonal effect on superovulation in beef
females are very variable (Shea et al.,, 1984;
Hasler et al, 1987; Broadbent et al, 1991,
1996; Brown et al,, 1991; Hahn, 1992; Staig-
miller etal,, 1995; Sawyer et al., 1995).

MATERIAL AND METHODS
Purebred beef females (cows and maiden heifers)

were used as embryo donors in the period 1990-1996.
More detailed specification of donors is given in Tab. 1.
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Three sets of donors respecting the character and
body conformation were formed for classification and
data processing: females characterized by large body
framework (Charolais, Blonde d’Aquitaine, Simmen-
thal), those with medium framework (Aberdeen Angus,
Limousine) and Piemontese heifers. Quarterly stimula-
tion was not, however, realized in all female sets.

Two doses of prostaglandin Fpypp, analogue (Oes-
trophan, Lé¢iva Praha) administered within 11-day in-
terval were used for synchronization of the sexual cy-
cle. Oestrus onset was indicated as Day 0. FSH
Folicotropin (Spofa Praha) was administered for 4 days
in the morning and the evening (7.00 a.m., 7.00 p.m.)
as follows: 2, 3; 3, 2; 1, 1; 1, 1 ampoules of the prepa-
ration (14 ampoules i.e. 560 I.U. FSH in total) in cows,
2,2;1,1; 1, 1; 1, 1 ampoules (10 ampoules i.e. 400
I.U. FSH in total) in heifers, the first dose being applied
between Day 9 and Day 11 of the cycle. Oestrophan
(Léciva Praha) was applied on Day 3 of the superovu-
lation regimen. Donors were inseminated and reinsemi-
nated on Day 5 and Day 6, respectively (three semen
doses in total) according to the individual mating
scheme. Method mentioned by Riha, Landa
(1986) and Riha (1990) was used for non-surgical
recovery of embryos on Day 7 post lst insemination.
Embryos were isolated from the flushing medium
(completed with Krebs-Ringer phosphate) and classi-
fied morphologically under the stereomicroscope and
cultivated in a complete conditioned medium TCM-199
with 20% FCS (USOL Praha).

Routine variation statistical methods M yslivec,
1957) were used for statistical processing of the com-
piled data. Stimulation of donors, embryo recovery rate
and quality in individual donor sets were classified as
related to the following seasonal periods:

Ist quarter of the year: January—March — winter

IInd quarter of the year: April-June — spring

IIIrd quarter of the year: July—September — summer
IVth quarter of the year: October-December — autumn.

RESULTS AND DISCUSSION

HEIFERS

Heifers characterized with large body framework
(Charolais, Simmenthal, Blonde d’Aquitaine) were
stimulated only in summer and autumn. Mean and non-
-significant rate of flushed heifers was found in these
breeds, the difference was non-significant (Tab. I, P >
0.05). Differences between recovered ova (total recov-
ery rate and rates of transferable embryos, degenerated
ones, and unfertilized oocytes, respectively were also
unsignificant thanks to high variability (more than
100%) of controlled parameters. Difference between
rates of transferable embryos collected in summer
(60.2%) and in autumn (23.4%) was highly significant
(Tab. I, P < 0.01).

CZECH J. ANIM. SCL, 43, 1998: 165-170



—

. Effect of season on embryo recovery and quality — heifers

Quarter of year (season)
Item L 1L I Iv. P
winter spring i
a) Heifers with large bocfy fr ork (Charolais, Si hal, Blonde d’'Aq )
Treated animals n 21 36 57
~ flushed animals n 14 28 42
% 66.7 77.8 73.7 > 0.05
Recovered:
— ova in total xts, 5.93 + 3,87 6.14 £ 6.95 6.07£524 > 0.05
— transferable embryos XS, 3.57+337 1.43 £2.30 214+264 | >0.05
Po 60.2" 23.4° 35.3¢ <001
- degen. embryos xts, 0.57 + 1.09 143 + 6.02 1.14+494 | >0.05
- unfertilized oocytes xts, 1.79 + 2.08 3.28 +3.43 279+3.10 | >0.05
b) Heifers with medium body framework (Aberdeen Angus, Limousine)
Treated animals n 15 34 49
~ flushed animals n 9 28 37
% 60.0 824 75.5 > 0.05
Recovered:
— ova in total xts; 3.78 216 6.71 £ 6.04 6.00+ 487 [ >0.05
- transferable embryos XL 0.67 = 1.00 3.07£342 249+548 | >0.05
17.6" 45.7° 41.4° <0.01
- degen. embryos XL, 0.11+033 0.61 % 1.13 049+1.02 | >005
— unfertilized oocytes x x5 3.00 £ 2.06 3.04 £4.44 3.03 +3.96 > 0.05
¢) Piemontese heifers
Treated animals n 28 172 87 59 346
~ flushed animals n 28 170 85 55 338
% 100 98.8 97.7 93.2 97.7 > 0.05
Recovered:
- ova in total TEE 471 £3.36 6.15 £ 4.43 592 +4.69 5311429 584 +440 > 0.05
~ transferable embryos Xt 2.28 2,65 3.01 £3.38 341 £3.07 3.64 +£3.56 315328 | >0.05
% 485" 48.8° 57.6™ 68.5° 54.0° <0.01
~ degen. embryos Xt 0.54 £ 1.10 0.70 £ 1.16 0.76 £ 1.48 0.51 £0.94 0.67 £ 1.21 > 0.05
— unfertilized oocytes Xt 2 1.89 + 2,02 244 +3.04 175 + 2.65 1.16 £ 1.99 201275 | >0.05
d) Heifers total
Treated animals n 43 206 108 95 452
— flushed animals n 37 198 99 83 417
86.0 96.1 91.7 87.4 923 > 0.05
Recovered:
— ova in total &y, 4.50 £3.07 6.23 + 4.68 592 +4.56 5.59 £ 531 5.87 £ 4.68 > 0.05
— transferable embryos X3, 192 +242 3.01 £3.38 3431310 2.89+334 299%+324 | >0.05
% 427" 48.4% 58.0° 51.7° 50.9* <0.01
- degen. embryos E2 o 0.42 £ 0.97 0.70 £+ 1.34 0.73 £ 1.43 0.82 £ 3.56 070£192 | >0.05
- unfertilized oocytes xS, 2.16 2,03 2.52+3.26 1.76 £ 2.57 1.88 2,74 218+292 [ >0.05

Differences: b, c - P < 0.05;a,¢c - P<0.0l;a, b- P < 0.0l

Heifers characterized with medium body framework
(Aberdeen Angus, Limousine) were stimulated only in
winter and spring. Rate of flushed heifers was some-
what lower in winter (60.0% vs. 82.4%, P > 0.05).
Differences in studied parameters (ova rate, transfer-
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able embryo rate) were higher but non-significant (P >
0.05) thanks to high variability. High rate of flushed
donors amounting to ca. 100% (excluding autumn pe-
riod) was recorded in Piemontese heifers. Gradual but
non-significant increase from the Ist quarter till the
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11. Effect of season on embryo recovery and quality — cows

Quarter of year (season)
Item L 1L, 1L Iv. P
_ = total
winter spring summer autumn
a) Cows with large body fi k (Charolais, Sir thal, Blonde d’ Aquitaine)
Treated animals n 29 19 11 8 67
— flushed animals n 26 19 10 7 62
% 89.6 100 91.0 875 92.5 > 0.05
Recovered:
— ova in total x5, 11.07 £ 6.23 10.53 = 8.98 7.50 £ 6.11 9.86+4.22 | 10.19 + 8.27 > 0.05
~ transferable embryos xts, 3771361 4.89 541 5.00 £ 4.92 5.86 +£3.63 455+472 | >0.05
% 34.0° 46.5% 66.7" 59.4% 446" < 0.01
— degen. embryos Its, 142+ 1.72 1.26 + 2.16 0.60 + 1.26 1.00£2.20 119+ 116 | >0.05
— unfertilized oocytes xks, 5.88 + 5.54 4.38 + 6.69 1.90 +£2.23 3.00+2.08 4.45 £ 4.82 > 0.05
b) Cows with medium body framework (Aberdeen Angus, Limousine)
Treated animals n 17 17
— flushed animals n 13 13
% 76.5 76.5
Recovered:
— ova in total xts; 6.61 £7.26 6.61 £7.26
~ transferable embryos xts, 1.46 +2.48 1.46 +2.48
% 221 22.1°
- degen. embryos xES, 0.61 £ 1.14 0.61 £1.14
— unfertilized oocytes XL ¥, 4.54 £ 642 4.54 + 6.42
c) Cows total
Treated animals n 46 19 11 8 84
— flushed animals n 39 19 10 7 75
84.8 100 91 87.5 89.3
Recovered:
- ova in total Xts, 9.59£5.83 | 1053 £ 898 7.50 £ 6.11 9.86 + 4.22 9.57 £ 6.62
- transferable embryos Xts; 3.01+£328 4.89 + 541 5.00 +4.92 586+ 3.63 4.01 +£423
% 31.3° 46.5% 66.7" 59.4% 41.9
~ degen. embryos xtis; 1.19 £ 1.55 1.27 £ 2.16 0.60 + 1.26 1.00 £ 1.29 1.09 + 1.53
— unfertilized oocytes ks 5.39 + 496 437 + 6.68 1.90 £2.23 3.00 * 2.08 447 %5.10
Diffe a, ¢ is significant (P < 0.01)

IVth quarter was found in rates of recovered embryos
and transferable ones. As for transferable embryos,
“winter” and “spring" rates were similar (48.5% and
48.4%, resp., P > 0.05). A significant increase was
found in “summer* and “autumn* rates (57.6% and
68.5%, resp., P < 0.01), the “autumn* rate being sig-
nificantly higher (P < 0.05, Tab. I).

A similar tendency is evident in the total heifer set.
Rate of flushed heifers in specific sets was non-signifi-
cant (P > 0.05). The highest rate was recorded in
Piemontese heifers (97.7%) — the corresponding value
for the total set being 92.3%. Two CL at minimum
were found ,in flushed donors by rectal palpation of
ovaries. In large sets of donors (dual-purpose efficiency
type) — n = 1380, n = 1260 — ca. 7% donors do not
respond to superovulation treatment and in ca. 20%
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donors 1-2 stimulated CL are found (Riha, 1990). In
high-producing dairy cows utilized in MOET programs
embryo recovery is unsuccessful in 40% donors
(Callessen et al., 1996). In ET programs realized
in beef herds donors with two stimulated CL are
flushed. Regarding the mentioned facts, rates of donors
flushed in all classified sets approach upper limits for
beef, dual-purpose, and dairy breeds mentioned by bib-
liographical references (Betteridge, 1977; Riha
etal., 1988; Hasler etal., 1988; Grafenau etal.,
1988; Callesen etal., 1996 and others). References
approaching beef breeds are, however, sporadic.

In total, 5.87 £ 4.68 ova, 2.99 + 3.24 transferable
embryos (50.9%), 0.70 + 1.92 degenerated embryos,
and 2.18 * 2.92 unfertilized oocytes were recovered in
heifers. The mentioned values correspond to previous
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results (Riha, 1990 and authors cited in this paper) as
well as results recorded in MOET in milked and beef
breeds (Tregaskes etal, 1996; Callesen etal,
1996). Satisfactory results were obtained in autumn,
summer, and spring above all — thanks to the seasonal
character of the reproductive cycle in utilized females
probably. This hypothesis is sustained by a similar
trend mentioned in all classified sets (heifers of large
and medium framework, Piemontese heifers). The
above mentioned rates of embryo recovery and quality
are very favourable as related to the applied method of
calculation (calculation for all flushed animals) -
Riha (1990), Callesen et al. (1996) and others.

COws

Results obtained in cows with large body framework
are given in Tab. II. Rate of flushed donors is high and
amounts to 92.5%, variances are non-significant (P >
0.05). The highest count and rate of transferable em-
bryos were recorded in summer and in autumn. Total
quantity of recovered ova was higher (non-signifi-
cantly) in winter and in spring. The mentioned seasons
were characterized by a somewhat higher proportion of
unfertilized oocytes (P > 0.05, Tab. II). Differences in
rates of transferable embryos are significant (P < 0.01,
P < 0.05). Regarding high variability of classified pa-
rameters, variances in counts of recovered ova, trans-
ferable embryos, degenerated embryos, and unfertilized
oocytes are non-significant (P > 0.05, Tab. II). Simi-
larly like in heifers, seasonal character of reproduction
in beef bovine breeds is the primary factor affecting
production of embryos (Hasler et al., 1987;
Broadbent et al., 1987 and others).

In total, cows with large body framework produced
more ova (by ca. 5) and transferable embryos (by 2.5)
than heifers of the same breed type. Similar results are
reported by Callesen etal. (1996) and Riha etal.
(1997). Cows are better embryo donors.

As for cows with medium body framework, only
17 cows were stimulated in the Ist quarter. Rate of
flushed donors was lower as compared to other sets of
cows and heifers (76.5%). Similarly like in heifers of
this type, a very low proportion (22.1%) and count of
transferable embryos was recovered in this season.

In total, results recorded in cows correspond to those
found in heifers. The highest proportion of transferable
embryos was collected in summer and in autumn —
these rates were significantly higher (P < 0.01, P <
0.05, resp.). In cows an expressive impact of the sea-
sonal character of reproduction on embryo production
is evident as well (Riha, 1996; Riha et al., 1996;
Hasler etal, 1987; Broadbent et al, 1991) and
physiological responses of cows to the photoperiod
(Riha, 1995).

Large variability of results is associated with statis-
tically non-significant differences in production and
quality of embryos (except the rate of transferable em-
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bryos) recovered from cows and heifers in various sea-
sons. This corresponds to the findings cited by Put-
ney et al. (1988), Shea et al. (1984), Hasler et
al. (1987) and other authors.
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LONG-TERM CONTINUOUS INFUSION OF GnRH DOES
NOT INHIBIT RESPONSES TO CONCURRENT PULSATILE
GnRH INJECTIONS IN THE EWE

DLOUHODOBA KONTINUALNI INFUZE GnRH NEBRANI REAKCIM
NA SOUBEZNE PULZACNI INJEKCE GnRH U BAHNIC

M. Khalid, W. Haresign

University of Wales, Welsh Institute of Rural Studies, Animal Sciences Group,
Aberystwyth, UK

ABSTRACT: Pituitary responses to pulsatile injections of GnRH administered during continuous infusion of GnRH were
studied in progesterone-dominated seasonally anoestrous ewes. A total of 20 ewes were randomly divided into 4 equal-sized
groups (5 ewes per group) and continuously infused with 250 ng/h of GnRH for up to 21 days. All ewes received 5 i.v.
injections of 500 ng GnRH each at 2-h intervals 4 days before the start and again on days 2, 9 and 21 (Group 1), day 9 only
(Group 2) and day 21 only (Group 3) of continuous infusion of GnRH. Ewes in Group 4 were given only continuous infusion
of GnRH for a period of 9 days and served as controls. In response to continuous infusion of GnRH, control ewes (Group
4) showed a significant increase in LH concentrations until day 2, after which, the mean LH concentrations were not different
from the pre-treatment values. During different stages of continuous infusion of GnRH (day 2, 9 and 21) pulsatile injections
of GnRH resulted in a pulsatile pattern of LH secretion. However, the mean LH pulse amplitude during GnRH infusion was
significantly reduced compared to that observed before the start of infusion. These results show that the pituitary gland retains
its ability to respond to pulsatile GnRH administration after it ceases to respond to concurrent continuous infusion.

ewes; GnRH; continuous infusion; pulsatile injections

ABSTRAKT: U sezénné& anestrickych bahnic, kterym byl podévin pievaZné progesteron, jsme studovali hypofyzalni reakci
na pulzaéni injekce GnRH aplikované béhem kontinudlni infuze GnRH. Dvacet bahnic jsme ndhodnym zplisobem rozdé&lili
do &tyf stejné velkych skupin (pét bahnic ve skuping) a pomoci infuze jsme jim podavali 250 ng/h GnRH po dobu az 21 dni.
Vsechny bahnice dostaly pét injekci i.v. v ddvce 500 ng GnRH ve dvouhodinovych intervalech &tyfi dny pied zafatkem
kontinuélni infuze GnRH a dale 2., 9. a 21. den (1. skupina), pouze 9. den (2. skupina) a pouze 21. den (3. skupina) v prib&hu
této infuze. Bahnice ve 4. skupin€ dostdvaly po dobu deviti dni pouze kontinudlni infuzi GnRH a slouZily jako kontrola.
Kontrolni bahnice (4. skupina) vykazovaly jako reakci na kontinualni infuzi GnRH vyznamny nérust koncentrace LH do
druhého dne, v dal$ich dnech se stfedni koncentrace LH neliSily od hodnot pfed oSetfenim. Pulza&ni injekce GnRH vedly
k pulzaénimu prib&hu sekrece LH v jednotlivych fazich kontinuélni infuze GnRH (2., 9. a 21. den). B&hem infuze GnRH
v3ak doslo k vyznamnému zmen3eni stfedni amplitudy pulzu LH. Vysledky ukazuji, Ze hypofyza si udrZuje svou schopnost
reagovat na pulzaéni podavani GnRH, jakmile piestane reagovat na soub&Znou kontinuélni infuzi.

bahnice; GnRH; kontinuélni infuze; pulzacni injekce

INTRODUCTION

A considerable variation in LH responses to continu-
ous administration of GnRH has been reported in the
literature. For example, initial studies with continuous
administration of high doses of GnRH (2.3 to 10.0 ug/h)
for a period of 20 to 24 h in intact seasonally anoes-
trous or ovariectomized ewes indicated a phenomenon
of pituitary refractoriness. Contrary to these reports of
pituitary refractoriness, McLeod et al. (1983) found
that short-term (48 h) continuous infusion of low doses
of GnRH (125 and/or 250 ng/h) in progesterone-primed
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seasonally anoestrous ewes not only results in a sus-
tained increase in LH secretion but may also induce
ovulation followed by normal luteal function. On the
other hand, long-term (21 days) continuous infusion of
GnRH in progesterone-dominated seasonally anoes-
trous ewes simulates LH release, but after an initial
elevation (up to and including day 2) plasma LH con-
centrations return to the pre-treatment values, even
with low (physiological) dose levels of GnRH. How-
ever, following the initial LH response in such animals,
LH values never go below the pre-treatment concentra-
tions, and in addition, LH pulses are still observed in
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the face of continuous infusion of GnRH (Khalid et
al., 1989). Each LH episode is preceded by a pulse of
GnRH released from the hypothalamus in the ewe
(Levine et al., 1982). This leads to the suggestion
that the LH episodes which are observed during the
later days of continuous GnRH infusion (Khalid et
al.,, 1987) may be the result of endogenous pulsatile
GnRH secretion. If this is true, then there is a need to
study in more detail the basis of pituitary desensitiza-
tion (refractoriness) resulting from long-term infusion
of low doses of GnRH. The present experiment was
planned to investigate the response of the pituitary
gland to pulsatile injections of GnRH superimposed on
continuous GnRH infusion in progesterone-dominated
seasonally anoestrous ewes.

MATERIAL AND METHODS
Animals and management

Twenty seasonally anoestrous Romney Marsh ewes
were housed under conditions of natural day length and
temperature and fed a diet of “indoor” ewe concen-
trates and hay, with fresh water always available.

Treatment and blood sampling

Each ewe was treated with progesterone implants
(Sil-Estrus: Ceva Chemicals, Hornsby, Australia) con-
taining 375 mg progesterone in a silicone-clastomer
matrix. Two implants were inserted 3 days before the
pre-infusion period of GnRH pulsing in the axilla re-
gion of each ewe and were replaced at 7-day intervals
to ensure that luteal phase levels of progesterone were
maintained throughout the treatment period. The 20
ewes were randomly divided into 4 groups and were
continuously infused with GnRH (250 ng/h) for a pe-
riod of 21 days. GnRH (Fabwerke Hoechst, Frankfurt,
West Germany) infusion was carried out subcutane-
ously with the help of Alzet osmotic pumps (Alza Palo,
Alto, California, USA). All ewes received 5 intrave-

nous pulses of 500 ng GnRH at 2-h intervals 4 days
before the start and again on days 2, 9 and 21
(Group 1), day 9 only (Group 2) and day 21 only
(Group 3) of continuous infusion of GnRH (Fig. 1).
Control ewes (Group 4) were not given any GnRH
injections and were only continuously infused with
GnRH for a period of 9 days (Fig. 1). Blood samples
(2 ml) were collected at 15-min intervals from 4 h
before until 2 h after the periods of pulsatile injections
(Groups 1-3). The ewes in Group 4 were bled at 30-min
intervals from 6h before until 12 h after the start of
GnRH infusion and then for 8 h periods on days 2, 3,
5 and 9 of the continuous infusion period.

Radioimmunoassay of LH

Plasma LH concentrations were determined by the
specific double-antibody radioimunoassay of Foster
and Crighton (1974) as modified by McLeod et
al. (1982a). Within this study limit of sensitivity of the
LH assay was 0.15 ng NIH-LH-S24 equiv./ml and the
inter- and intra-assay coefficients of variation were
12.5% and 9.4%, respectively.

Statistical analysis

A rise in LH concentrations was defined as an epi-
sode if: i) there was an increase of at least 50% above
the preceding baseline value, ii) there were at least two
points between the peak value and the succeeding
trough or baseline, and iii) the rate of decline in con-
centration after the peak was no greater than that al-
lowed by the known half-life of the hormone. LH pulse
amplitude was taken to be the maximum plasma LH
concentration attained minus the preceding nadir value.
The basal LH concentration was calculated as the over-
all mean LH concentration for the 4 h before the start
of GnRH injections. The data on LH pulse amplitude
and basal LH concentrations in Groups 1-3 were ana-
lysed by split-plot analysis of variance. LH concentra-
tions during different periods in Group 4 were also
compared by analysis of variance.

1. Design of experiment.

Each treatment group con-
J sisted of 5 progesterone-

-dominated seasonally anoes-
trous ewes. All ewes were
infused continuously with
250 ng GnRH/h.

J W: 5 i.v. injections of

GnRH given at 2-h intervals.
Each injection consisted of

Days .4 1 2 9 21
Group 1 |GnRH Infusion

Group 2 |GnRH Infusion |

Group 3 |GnRH Infusion

Group 4 |GnRH Infusion |
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RESULTS

The mean plasma LH concentrations in control ewes
(Group 4) varied significantly (P < 0.05) during GnRH
infusion and were significantly (P < 0.05) higher on
days 1 and 2 than either the pre-treatment values or the
LH concentrations on day 3, 5 and 9 of the continuous
infusion period. However, mean LH concentrations on
day 3, 5 and 9 were not different either among them-
selves or from those observed before the start of infu-
sion (Fig. 2).

The overall mean LH concentrations for 4 h before
the start of GnRH injections either before (day —4) or
during the continuous GnRH infusion in Groups 1-3
are presented in Fig. 3. Before the start of GnRH injec-
tions on day —4, all the ewes in Groups 1-3 had basal
LH concentrations which were not different between
the groups. During the GnRH infusion period, the mean
LH concentrations for the 4h before GnRH injections
varied significantly (P < 0.05) between days of injec-
tions, being significantly (P < 0.05) higher on day 2
(Group 1) compared to day 9 (Group 2) or day 21
(Group 3) of infusion. However, there was no signifi-
cant difference in mean LH concentrations during 4h
prior to GnRH injections between Groups 1 and 2 on
day 9 or between Groups 1 and 3 on day 21, indicating
that GnRH injections on days 2 and/or 9 did not influ-
ence the mean LH concentrations before the start of
injections on subsequent occasions.

All the ewes in Groups 1-3 responded to GnRH
injections both before and during the continuous infu-
sion of GnRH. However, the response to GnRH injec-
tions during the GnRH infusion period was reduced
compared to that observed before the start of infusion
(See examples in Fig. 4, Tab. I).

Comparison of LH pulse amplitude in response to
GnRH injections between Groups 1 (day —4 and day 2
only), 2 (day —4 and 9) and 3 (day —4 and 21) showed
that on day —4 LH pulse amplitude did not vary signifi-
cantly between the different treatment groups. How-
ever, irrespective of the treatment group, the LH pulse
amplitude was reduced when GnRH injections were
administered during the continuous infusion compared
to that observed before the start of infusion (2.29 vs.
3.95 ng/ml, respectively). An interaction (P < 0.10)
between the groups and day of pulsing suggested that
the response to GnRH injections was affected by the
day of pulsing, and this was mainly attributable to the
lower response observed on day 21 (Group 3) com-
pared to that on day 2 (Group 1 ) or day 9 (Group 2)
of infusion (Tab. I). Although, the mean LH pulse am-
plitude during GnRH infusion was 70%, 68% and 41%
of that observed 4 days before the start of infusion in
Groups 1, 2 and 3 respectively, the difference in the
response between the different days of pulsing during
the infusion did not reach statistical significance.

The LH pulse amplitude in response to GnRH injec-
tions on day 9 of the continuous GnRH infusion was not
significantly different between Groups 1 and 2 (Tab. I),
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2. Mean plasma LH concentrations of control ewes (Group 4) from
6 h before until 12 h after the start of infusion on day 1, and then
for 8 h periods on days 2, 3, 5 and 9 of GnRH infusion (250 ng/h)
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3. Overall mean LH concentrations prior to the onset of GnRH in-
jections before and during continuous infusion of GnRH in Group 1
(day —4 and day 2 only), Group 2 (day —4 and day 9) and Group 3
(day —4 and day 21)

suggesting that in Group 1, the LH pulse amplitude on
day 9 was not affected by the previous period of GnRH
pulsing conducted on day 2.. Similarly, the difference
in the LH pulse amplitude in response to GnRH injec-
tions on day 21 did not vary significantly between the
Groups 1 and 3 (Tab. I), indicating that the mean LH
pulse amplitude in response to GnRH injections on day
21 was not affected by the previous GnRH pulsing
carried out on day 2 and/or day 9 of the continuous
infusion period.

DISCUSSION

Continuous infusion of GnRH stimulated LH release
for up to day 2 but the plasma LH concentrations re-
turned to pre-treatment values by day 3 of the continu-
ous GnRH infusion period. In spite of reduced response
to continuous infusion of GnRH, ewes in Groups 1-3
responded immediately to each GnRH injection at all
stages of the continuous infusion period. The ability to
maintain pituitary responsiveness to GnRH injections
during continuous infusion of GnRH observed in this
study, may be attributable to the relatively physiologi-
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4. Plasma LH profiles of individual ewes showing the responses to 5 i.v. injections of 500 ng GnRH administered at 2-h intervals during

different stages of the us GnRH infusi

(250 ng/h) period

I. Mean (% s.e.m.) amplitude of LH pulses in response to GnRH injections in Groups 1, 2 and 3 before and at different times after the start

of GnRH infusion

Day -4 2 9 21
Group | 370 % 1.32a 2.58 + 0.98b 171 £0.34b 1.92 + 0.56b
Group 2 341+ 0.42a = 231 + 0.40b =
Group 3 488+ 1.06a - - 1.99 +0.52b

Means both within columns and rows without a common superscript letter differ significantly (P < 0.05)

cal dose levels of GnRH being infused, which do not
impair normal reproductive processes in sheep
(McLeod etal, 1983; Wright et al,, 1983). This
suggests that the pituitary gland of the ewes infused
with low doses of GnRH does not develop the kind of
desensitization characteristic of either multiple injec-
tions or continuous infusion of high doses of GnRH.
With a series of five injections of 30 pg GnRH given
at 90-min intervals to seasonally anoestrous ewes,
Crighton etal (1975) did not observe any response
to the 4th and Sth injections. Similarly, when ovariec-
tomized, hypothalamic-lesioned Rhesus monkeys were
switched to GnRH pulses after 20 days of continuous
infusion (Belchetz et al., 1978) the recovery of go-
nadotrophin concentrations was much more gradual
than that observed in this study, where each GnRH
injection even during continuous infusion immediately
induced an LH episode.

In the present experiment GnRH was infused subcu-
taneously at the rate of 250 ng/h whereas, each injec-
tion consisted of 500 ng GnRH given intravenously at
2-h intervals. One possibility for the observed response
of the pituitary gland to GnRH injections during the
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continuous infusion could be the increase in the dose
of GnRH to which the pituitary was exposed resulting
from the injections. Such an increase in the dose of
GnRH has been shown to produce a response in the
previously desensitized (because of continuous admi-
nistration) dispersed sheep anterior pituitary cells in
vitro McIntosh, McIntosh, 1985). It would be
interesting in this respect, also to investigate whether
an increase in GnRH infusion dose level after the pi-
tuitary gland has ceased to respond to the initial infu-
sion level, would give a similar response in vivo. Little
change in LH release had been reported to a 6-fold
increase (75-500 ng) in the dose of pulsatile GnRH
injections M cLeod etal, 1982b), and it is therefore
possible that, had the dose of GnRH injections been
lower than that used in the present experiment, an LH
response would still have been observed. Indeed
ovariectomized, hypothalamic-pituitary disconnected
ewes with a desensitized pituitary gland had been
shown to respond to 250 ng GnRH pulses on day 3 of
continuous infusion of 250 ng/h GnRH (Clarke et
al., 1986). Loss of LH response to continuous infusion
but its maintenance to pulsatile GnRH injections can
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also be explained on the basis of changes in the pitui-
tary GnRH receptors numbers. While pulsatile GaRH
injections have been shown to stimulate (Khalid et
al., 1987), continuous GnRH infusion after an initial
(for up to day 2) increase, results into a decrease in the
pituitary GnRH receptors numbers, although never be-
low the pre-treatment values (Khalid et al., 1991).
However, it still remains to be seen whether the LH
response to GnRH injections observed during continu-
ous GnRH infusion was due to the increase in the
GnRH dose level which resulted because of the GnRH
injections or was it simply a function of pulsatile na-
ture of GnRH administration.

While desensitization of the pituitary to the low dose
of infused GnRH did not prevent responses to concur-
rent pulsatile GnRH injections, the additional releases
of LH were relatively small compared to those ob-
served before the start of GnRH infusion. This suggests
that a background of low levels of GnRH does not have
any priming effect on pituitary responsiveness to
GnRH pulses as suggested by Clarke and Cum-
mins (1982), but rather may have a negative effect on
LH pulse amplitude. This observed negative effect on
LH pulse amplitude is supported by the in vitro find-
ings of McIntosh and McIntosh (1985), where
continuous infusion of GnRH even at very low levels
reduced the release of LH from the dispersed sheep
anterior pituitary cells in response to superimposed
pulses of higher concentrations of GnRH.

The fact that previous pulsing on day 2 and/or day
9 did not affect the pituitary response (LH pulse ampli-
tude and/or LH baseline) to GnRH pulses given later
(day 9 and/or day 21) indicates that the pituitary gland
recovered from the effect of GnRH injections by the
time of next pulsatile GnRH treatment. The higher
mean LH concentrations for the 4h before GnRH puls-
ing on day 2 (Group 1) was similar to that observed on
day 2 of continuous infusion in control ewes (Group 4),
and is therefore, likely to be a function of the continu-
ous infusion of GnRH at that time rather than the result
of any previous GnRH pulsing on day —4.

In conclusion, results of the present study demon-
strate that the pituitary gland adjusts itself to a certain
dose of GnRH infusion and loses its responsiveness
after a short time period, but still retains its capability
to detect and respond to any increased GnRH exposure
(at least in the form of pulses), thereafter. However, the
reasons for its inability to continue to respond to in-
fused GnRH beyond day 2 are unclear.
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VPLYV UMELE]J ZVUKOVE] STIMULACIE
NA LIAHNUTIE KURCIAT

THE INFLUENCE OF AN ARTIFICIAL SOUND STIMULATION
ON CHICKEN HATCHING

L. Veterﬁnyl, S. Hluchiz, J. Weis®

Slovak University of Agriculture, 1Faculty of Economics and Management,
2Facult‘y of Agronomy, Nitra, Slovak Republic

ABSTRACT: In this work the influence of an artificial sound stimulation on chicken embryo — Hampshire breed, with the
help of a free-set electronical sound generator was studied. Sound means with an amplitude of power 1250 mV and time
380 ms (Fig. 1) were put into hatcheries on the 19th day of incubation. The set eggs of weight 56.0 + 0.5 g were incubated
there. These set eggs were chosen according to their same weight. In the first hatchery (control group) there were no sound
means used. In the second hatchery (the first experimental group) the sound means were placed symmetrically in the middle.
In the third hatchery (the second experimental group) the sound means were placed asymmetrically by the hatchery side.
When using the sound stimulation in chicken embryo, the hatching time was shortened to 507.50 + 0.407 hours, the results
were significant (sound means placed by the side) and 507.67 £ 3.321 hours (sound means in the middle). In comparison
with the control group (without the sound stimulation) the chicken hatching lasted 511.67 * 2.866 hours (Tab. I). Other
factors: the beginning of beakclapping was significant in the second experimental group and all group beakclapping time was
significant in the first experimental group in comparison with control group. The highest percentage of hatchability was found
in the control group, without using a sound stimulation and in the first experimental group (100.00%). In the second
experimental group the hatchability was 98.75 * 2.165%.

hatching; sound stimulation; chicken

ABSTRAKT: V prici sme sledovali vplyv umelej zvukovej stimuldcie embryi kuréiat plemena hampshire pomocou volne
nastaviteIného elektronického generétora zvuku. Zdroj zvuku s amplitidou vykonu 1 250 mV a s ¢asom 380 ms sme do liahne
zaviedli na 19. defi inkubdacie. V jednej liahni bol reproduktor umiestneny symetricky v jej strede, v druhej asymetricky pri
jej okraji. V liahiiach, v ktorych sme pouZili zvukovi stimuldciu embryi kur€iat, sa skratil ¢as liahnutia celej skupiny kurd&iat
na 507,50 + 0,407 hodin (zdroj zvuku pri okraji liahne), pricom rozdiel bol Statisticky preukazny (P < 0,05), a na 507,67 +
3,321 hodin (zdroj zvuku v strede liahne) v porovnani so skupinou kuréiat liahnutych bez zvukovej stimulécie, kde inkubdcia
trvala 511,67 + 2,866 hodin. Pri porovnani vplyvu stimulécie na za&iatok kluvania bol rozdiel preukazny u druhej pokusnej
skupiny a ¢as vykluvania celej skupiny bol rozdiel 3tatisticky preukazny v prvej pokusnej skupine. Najvy3Siu liahnivost
(100,00 %) sme zistili u kontrolnej skupiny a u prvej pokusnej skupiny, niZ$iu (98,75 + 2.165 %) u kur€iat v druhej pokusnej
skupine.

liahnutie; zvukova stimulacia; kur¢ata

UvVOoD

Prvy inStinkt, ktory sa u vtikov prejavuje, je inStinkt
kluvania. Pocet zvukovych signélov, ktoré vtaci pri
kluvani vydavaji za sekundu, je presne ureny. Pro-
blematike vyuZitia zvukovej stimulacie embryi vtikov
sa vo svete venovalo viacero autorov (Impekoven,
1971; Vince, Frances, 1980; Ockleford,
Vince, 1985; Glazev, 1990). Na stimuldciu boli
vo vicSine pripadov pouZité magnetofény s nahratymi
signalmi sliepok zvoléavajicich kurence k potrave alebo
zvukmi samotnych kur¢iat. Pri niektorych pokusoch sa
zistilo, Ze zvukovou stimul4ciou embryi sa kurence
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rychlejsie vykluvaji z vajec a rychlejSie sa vstrebava
ich Zltkovy vagok, &o zniZuje vyskyt infek&nych ocho-
reni (Sliskovskaja, 1984).

Cielom nasho pokusu bolo preverit vplyv zvukovej
stimulécie umelym zvukom s pouZitim nastavitelného
elektronického generitora zvuku na embrya kurciat
plemena hampshire.

MATERIAL A METODA

Pre pokus sme pouZili nidsadové vajcia plemena hamp-
shire, od rodiovského kidla vo veku 30, 36 a 46 tyZ-
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4

| 1250
ﬁ )' /h J tic
4 3!;0 r 7:')0 ¥ 10

1140

. Grafické znizornenie price elektronického generatora zvuku — Graphical representation of the operation of an electronic sound generator

—

. Siihrné vysledky pokusu — Summarized results of the trial

Ukazovatel! Jednotka? Kontroln4 skupina® 1. pokusna skupina* 2. pokusni skupina’
MnoZstvo inkubovanych vajec® ks'? 80 80 80
Zatiatok kluvania’ h 502,67 + 3,678 499,17 + 1,429 495,00 = 2.091‘
Cas vykluvania celej skupiny® h 12,83 £ 1,030 9,83 +1,028° 12,83 + 1,836
Cas liahnutia celej skupiny9 h 511,67 + 2,866 507,67 * 3,321 507,50 + 0.4-07‘
Neoplodnené vajcial® ks 0,00 0,00 1,00 + 0,707
Embryondlna amrtnost'! % 0,00 0,00 0,00
Liahnivost'? % 100,00 100,00 98,75 + 2,165
"P<0,05

!traits, 2units, *control group, st experimental group, 52nd cﬂ)erimcntal group, *number of i

lo;

fall group beakclapping time, 9hatching time, “infertile eggs,

diov s priemernou hmotnostou 56,00 + 0,50 g. Nésa-
dové vajcia sme liahli v troch liahiiach typu BIOS
MONO 06. Pre stimuldciu sme pouZili elektronicky ge-
nerator zvuku vyrobeny Specidlne podla naSich poZia-
daviek firmou Belan¢ik. Do prvej liahne (kontrolnd
skupina) sme nezaviedli reproduktor clektronického
generéatora zvuku, t.j. embryé kur€iat neboli pri liahnuti
zvukovo stimulované.

Do nasledovnych dvoch liahni sme na 19. deii inku-
bécie zaviedli reproduktory, ktoré vydavali zvuk akus-
tického meniCa s amplitidou vykonu 1250 mV a &asom
380 ms. Pracovny reZim elektronického generatora
zvuku je graficky znazorneny na obr. 1. V druhej liahni
(1. pokusné skupina) bol reproduktor umiestneny sy-
metricky v jej strede a v tretej liahni (2. pokusna sku-
pina) asymetricky pri jej okraji.

Pocas liahnutia sme sledovali tieto ukazovatele: za-
Ciatok kluvania, ¢as potrebny na vykluvanie celej sku-
piny kurdiat, dlzka liahnutia celej skupiny kuréiat, em-
bryonélnu mortalitu a liahnivost ndsadovych vajec.

Sthrnné vysledky, ktoré uvadzame v tab. I, sme zis-
kali zo Styroch po sebe nasledujucich pokusov, pricom
zo ziskanych vysledkov sme vypoditali zdkladné va-
ria¢no-§tatistické ukazovatele. Zistené rozdiely sme
otestovali analyzou rozptylu, Fisherovym F-testom
a Scheffeho testom.
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embryonic mortality, lzhatchability, Bhumber

VYSLEDKY A DISKUSIA

Do pokusu boli zaradené nasadové vajcia s tym, aby
sme dosiahli ¢o najvy$$iu hmotnostni vyrovnanost,
a tak mohli objektivnejsie posidit vplyv umelej zvuko-
vej stimulacie na liahnutie kurdiat.

Kurence sa zacali kluvat najskor po 495,00 + 2,091
hodinach inkubacie (2. pokusna skupina), a to v liahni
s asymetricky uloZenym zdrojom zvuku, pri jej okraji.
Rozdiel bol v porovnani s kontrolnou skupinou Statis-
ticky preukazny (P < 0,05) V liahni, kde embryé kur-
C¢iat neboli zvukovo stimulované (kontrolnd skupina),
sa kur€ata zacali kluvat po 502,67 * 3,678 hodinich
inkubacie. Po 499,17 + 1,429 hodinach sa kurcata klu-
vali v liahni, kde bol zdroj zvuku umiestneny symetric-
ky v jej strede (1. pokusna skupina).

V liahfiach s pouZitim zvukovej stimulacie sa kom-
pletné skupiny kuréiat vyliahli skér (po 507,50 % 0,407
hodinach — 2. pokusna skupina a po 507,67 *+ 3,321
hodindch — 1. pokusné skupina). V porovnani s kon-
trolnou skupinou liahnutou v liahni bez zvukovej sti-
mulécie (liahnutie po 511,67 * 2,866 hodinéch inkuba-
cie) bol rozdiel Statisticky preukazny v 2. pokusnej
skupine (P < 0,05). Obdobné vysledky dosiahli vo svo-
jich vyskumoch aj Glazev (1990) a Veterany,
Hluchy (1997). Pri sledovani ¢asu potrebného na
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vykluvanie celej skupiny kuré&iat, kuréaté z 1. pokusnej
skupiny potrebovali na dplné vykluvanie sa 9,83 +
1,028 hodin, pri€om rozdiel v porovnani s kontrolnou
skupinou bol preukazny. Kurcata z kontrolnej skupiny
potrebovali na vykluvanie sa 12,83 * 1,030 hodin
a kurcata z 2. pokusnej skupiny 12,83 * 1,836 hodin
(tab. I). Liahnivost bola u kontrolnej a 1. pokusnej sku-
piny 100,00 % a u 2. pokusnej skupiny 98,75 +
2,165 %.

Uvedena problematika si bude vyZadovat este hlbsie
etologické pozorovania v procese liahnutia, a to najmé
s meniacim sa ¢asom a amplitiidou vykonu elektronic-
kého generétora zvuku.
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PUSOBENI CHRANENEHO METIONINU NA MLECNOU
UZITKOVOST DOJNIC”

THE EFFECT OF RUMEN-PROTECTED METHIONINE
ON PERFORMANCE OF DAIRY COWS

V. Kudrna, P. Lang, P. Mlazovska

Research Institute of Animal Production, Praha-Uh¥inéves, Czech Republic

ABSTRACT: An experiment was conducted to examine the effect of rumen-protected methionine (SmartamineMT M, Rhone-
-Poulenc Animal Nutrition) supplementation to corn and grass silages-based diets of dairy cows. 28 Holstein/Czech Red Pied
lactating cows were divided into two balanced groups, of 14 head each. The experiment was composed of three periods, of
30 days each. The first 10 days of each period were for preparation and 20 days were for the experiment. In the first period
of experiment, 12 g methionine (head/day) was added to the diet of one group of cows (experimental group), whereas the
diet of the other group (control group) was without methionine, and in following periods the groups changed. A scheme and
a design of treatments are shown in Tab. I. Responses to feeds and nutrient consumption are given in Tabs. III-VI. Unvaried
diets in form of TMR were balanced in milk yield and offered twice a day. Milk was sampled six times a week in experimental
parts and sampling was distributed equally between morning and evening milking. Milk was analysed for milk fat, lactose,
milk protein, solids-not-fat (SNF) and kasein contents. Milk yield (Tab. II) was registered every day and weight was registered
at the beginning and the end of each period. Obtained results were evaluated statistically. It was found the supplementation
of methionine to the ration of dairy cows increased milk yield in the first 70-100 days of lactation by 3.02 kg/head/day
(P < 0.01). When all three periods with Smartamine™” M vs. three periods without it were compared (Fig. 1), also increasing
of milk production by 0.82 kg/head/day, and milk protein contents by 0.07 % was found. The supplementation of rumen-pro-
tected methionine showed favourable effects on an increase of absolute milk protein production, milk protein contents, and
SNF. These changes were significant. It may come to the conclusion that the rumen-protected methionine (SmartamincMT
M) supplement in the diet of lactating cows could increase milk yield and milk protein production. It does not affect lactose
and fat contents in milk.

nutrition; dairy cows; rumen-protected methionine; milk yield

ABSTRAKT: V periodickém skupinovém pokuse s 28 vysokouZitkovymi dojnicemi, rozdélenymi po 14 ks do dvou vyrov-
nanych skupin, byl sledovan vliv piidavku 12 g Smartamine™” M na kus a den (chrinény synteticky DL-metionin) na mlé¢nou
uZitkovost. V pokusnych periodach, ve kterych byl Smartamine™” M pfidavan ke smésné krmné divce tvofené hlavng
kukufi¢nou (18 kg/ks/den) a vojt&ikovou sildZi (10,0 kg) a déle vojt&$kovym senem a koncentréty, doslo ke zvySeni primérné
denni mlé&né uZitkovosti o 0,82 kg (P < 0,05). V pokusnych periodach byl oproti periodam kontrolnim obsah mlé&né
bilkoviny vy38i o 0,07 %, coZ je vysledek rovnéz statisticky prikazny (P < 0,05). Signifikantni rozdil (P < 0,05) byl zjitén
i v produkci absolutniho mnoZstvi mlééné bilkoviny a tukuprosté suSiny.

vyZiva; dojnice; v bachoru chrian&€ny metionin; mlé&n4 produkce

UvoD

S néristem mlééné uZitkovosti dojnic stoupaji vy-
razn& poZadavky na zaji§téni jejich Zivinové potfeby.
Pro zdsobeni dostatecnym mnoZstvim dusikatych latek
je v urgitych typech krmnych davek nutné, pfi vysoké
mlééné uZitkovosti, zabezpecit nejen pfisun v bachoru
nedegradovatelnych N-latek, ale i jejich odpovidajici
kvalitu, a to hlavné v podobé zasobeni limitnimi ami-
nokyselinami. Podle sougasnych vyzkumi se jako dvé

*  ReSeny kol je sougasti projektu NAZV (&j. EP 0960006339).
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hlavni aminokyseliny limitujici mlé¢nou produkci uka-
zuji metionin a lyzin. Z t&chto divodi byly vyvinuty
metody G&inné bachorové ochrany a oSetfeni, které
umoZiuji zvySit intestindlni zésoby téchto aminoky-
selin.

Pfi hodnoceni potieby a kvality dusikatych latek pro
piezvykavce je za rozhodujici povaZoviano mnoZstvi
a kvalita t&chto latek, které maji pfeZvykavci k dispo-
zici v tenkém stfevé. V podstaté jde o dusikaté latky,
které vstupuji do intermediélni latkové pfemény a po-
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dileji se na syntéze t€lesnych nebo mlé¢nych bilkovin
(Vencl et al, 1991). Dfivéjsi systémy hodnoceni
N-latek, zaloZené na stravitelnych N-litkdch, nebyly
v tomto sméru dostatecné spolehlivé, a proto se i v CR
pfeslo k jinému systému hodnoceni (Sommer et al.,
1994; Zeman etal., 1995; Homolka etal., 1996),
ktery bere v tvahu jak degradovatelné dusikaté latky
jako zdroj dusiku pro bachorovou mikrofléru, tak i ne-
degradovatelné dusikaté latky, které jsou pfimym zdro-
jem aminokyselin pro pieZvykavce.

O skutecné potfebé esencidlnich aminokyselin pro
pfeZzvykavce jsou zatim nedostate¢né iidaje. Pokusy, ve
kterych byly aminokyseliny pfidavany pfimo do krmné
davky, ukézaly, Ze jsou v bachoru rychle degradovany.
Nelze vyloucit, Ze v pfipadech, kdy bylo dosaZeno zvy-
Seni produkce mléka, napf. zkrmovanim analogu metio-
ninu, mohla byt tato odezva vyvoldna rozmnoZenim
protozoalni populace nebo zvy$enim fermentacni akti-
vity bakteridlni produkce (Barto§, 1987).

Uplatnéni vyrobki obsahujicich v bachoru nerozlo-
Zitelné aminokyseliny zlepSuje bilanci stravitelnych
aminokyselin ve stfev€, coZ se muZe projevit vyssi pro-
dukci mléka nebo mléénych komponent a G¢inné&jsim
vyuZitim dietetického dusiku pro syntézu mlécné bilko-
viny.

Odolnost proteinti proti mikrobidlni degradaci v ba-
choru byla feSena jednak tepelnym zpracovanim a jed-
nak pisobenim chemickych latek, pfedev§im formalde-
hydu a kyseliny mravenci (Vencl, Flam, 1983).
Za dv€ nejvice limitujici aminokyseliny pro dojnice
v laktaci jsou povaZzovany metionin a lyzin (Koch et
al., 1996). V posledni dobé se podafilo firmé Rhone-
-Poulenc Animal Nutrition vyvinout metodu déinné
ochrany syntetického DL-metioninu pfed degradaci
v bachoru a sou¢asné umoznit jeho maximalni vyuZiti
a zpfistupnéni v tenkém stfevé. Aby se mohl projevit
efekt piidavku metioninu, musi mit krmnéa davka odpo-
vidajici pomér mezi obsahem energie a dusikatych 1a-
tek a navic dostateny obsah lyzinu. Sloan (1995)
uvidi vysledky pokusu INRA, v némZ doslo, pfi zkr-
movani TMR (total mixed ration) obohacené 13 g
Smartamine™” M na kus a den (pripravek zminéné fir-
my, obsahujici obdukovany metionin), ke zvy3eni tu¢-
nosti mléka o 0,12 %. Piva et al. (1996) zjistili, Ze
pridavek SmartamineM” M do nizkoproteinové diety
zvy$il mlé¢nou produkci a obsah i produkci mléénych
bilkovin na stejnou uroveii jako pfi zkrmovéni vyso-
koproteinové davky. K podobnym zavérim dospéli
Robinson et al. (1996a). Stejni autofi (Robin-
son et al.,, 1996b) se domnivaji, Ze nevyrovnané pro-
fily stravitelnych aminokyselin jsou spojeny s redukci
pfijmu suSiny a sniZenim uZitkovosti dojnic. JestliZe je
metionin doddvdn v mnoZstvi znaéné prekracujicim
skuteCné pozadavky, miZe dojit k negativnimu pusobe-
ni na uZitkovost dojnic. Pfiznivé piisobeni chran&ného
metioninu na plodnost dojnic uvadéji Robert et al.
(1996). Kromé celkového zlepSeni plodnosti jsou déle
v literatufe uvadény dalsi vedlejsi efekty — sniZeni fre-
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kvence metabolickych poruch, protektivni u¢inek na
jatra a sniZené ukladani tuku v jatrech.

Ve Francii byly vydany tabulky (Tables provisoires
INRA, 1993) zohlediiujici mnoZstvi metioninu a lyzinu
v krmné dévce dojnic (Rulquin, 1994). Systém Lys
DI — Met DI rozviji stary systém v normovéni potieb
pro dojnice. V experimentu byly stanoveny tyto potie-
by dojnic: 7,3 % PDIE pro Lys DI a 2,5 % PDIE pro
Met DI. Minimélni hodnoty jsou 6,7 % PDIE pro lyzin
a 2 % PDIE pro metionin (Homolka et al., 1996).

MATERIAL A METODA

V periodickém skupinovém pokusu s 28 vysoko-
uzitkovymi dojnicemi, rozdélenymi po 14 kusech do
dvou vyrovnanych skupin, byl sledovén vliv pfipravku
SmartamineMT M (v davce 12 g/ks/den) na mlé&nou
uzitkovost. Pokus probéhl podle schématu uvedeného
v tab. L

Kazda perioda trvala 30 dnd. Prvnich 10 dni pfed-
stavovalo pfipravné obdobi, béhem néhoZ byl Smarta-
mineMT M zafazen (P) ¢&i vyrfazen (K) z krmné déavky
pfislusné skupiny dojnic. SmartamineM” M byl poda-
van spole¢né s 1 kg obilniho $rotu béhem dojeni v do-
jirné. Krmna dévka sloZena z kukufi¢né (18 kg /ks/den)
a vojtéskové silaze (10 kg), vojtéskového sena (1,5 kg),
pivovarského mlata (2,0 kg), koncentrati (pSenice
3,5 kg, kukufice 4,10 kg, jeémen 0,5 kg, séjovy extra-
hovany $rot 5,0 kg, Megalac 1,0 kg), mineralnich latek
(Mikros S4B 0,12 kg/ks/den), hexametafosfatu sodné-
ho (0,07 kg), krmné soli (0,03 kg) a sody byla aZ na
vySe uvedenou vyjimku pfipravena jako smésnd v mi-
chacim krmném voze a zaklddana dvakrat denné. Krm-
na davka byla po celou dobu pokusu stejni a odpovi-
dala pocate¢ni mlécné uzitkovosti. Zbytky davky byly
vazeny a evidovany kazdy den pfed rannim krmenim.
MnozZstvi mléka bylo méfeno denné, pri¢emz vzorky
pro stanoveni procentudlniho obsahu bilkovin, tuku,
laktézy a kazeinového dusiku byly odebirany Sestkrat
tydné, a to rovnomérné pfi rannim i veernim dojeni.
MnoZstvi kazeinového dusiku bylo zji§téno jako rozdil
mezi celkovym a nekazeinovym dusikem. Ziskané vy-
sledky byly statisticky zpracovany (Linton et al.,
1975). Na zacatku a na konci kazdé periody byly doj-
nice vaZeny.

1. Schéma provedeni pokusu — Trial layout

Skygix}n Perioda®

dojnic

I K, P K,
IL. P, K P,

P — pokusné periody, béhem nichZ byl mdﬁvén SmartamineMT M —
M

experimental periods, with Smartamine
K - kontrolni periody, b&hem nichZ neth)zl poddvan Smartamine
— control periods, without Smartamine ™

MT M

ldairy cow group, 2pt:riod
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VYSLEDKY A DISKUSE

Pfed zahdjenim pokusu byla primé&rnd uZitkovost
dojnic obou skupin 36,4 kg/den. Mlé&na uZitkovost
dojnic skupiny I, kterd zaginala experiment kontrolni
periodou (K,), zistala béhem tohoto obdobi v podstaté
na stejné drovni (36,24 kg), zatimco primérny denni
nadoj skupiny II, které byl v prvni periodé (P;) poda-
van pfidavek 12 g chrian&ného metioninu, stoupl
0 2,6 kg a dosahl 39,26 kg. DosazZené vysledky mlé&né
uZitkovosti js hou uvedeny v tab. II a na obr. 1. Vyrobce
Smartamine™ " M, francouzskd firma Rhone-Poulenc
Animal Nutrition, doporuéuje jeho pouZiti zejména
v prvnich 100 dnech laktace, kterymi v naSem piipadé
v priméru pravé koncily prvni periody (K;, P;). Rozdil
v mlééné uZitkovosti dosaZené v téchto pcnodach
3,02 kg ve prospéch zafazeni SmartamineMT M, byl
statisticky vysoce pritkazny (P < 0,01). U prvni skupi-
ny dojnic doSlo mezi prvni kontrolni (K;) a pokusnou
(P) periodou k poklesu primé&rného denniho nadoje
(tab. II) pouze o 0,16 kg, na ¢emZ se mohlo pfiznivé
podilet pravé zafazeni chranéného mcuomnu do krmné
davky. Naopak vyfazeni SmartamineM” M z krmné
davky u II. skupiny (K) znamenalo ve srovnani s prvni
periodou pokles o 1,02 kg, pfiCemZ jeji uZitkovost —
pravdépodobné i z divodu vys§iho nasazeni denniho
nidoje v 1. periodé — zistala vys3i aZ do konce pokusu,
coZ muZe znamenat zvy$eni uZitkovosti i za normova-
nou laktaci. Pfes opétovné zafazeni pripravku do davky
v periodé P, doflo k dal$imu poklesu uZitkovosti, a to
0 3,00 kg/ks/den. Nadoj mléka u prvni skupiny dojnic
za tfeti periodu (K,) byl o 2,38 kg niZ8i neZ za periodu
druhou. Celkové za v§cchna tfi obdobi, ve kterych byl
zkrmovén Smartamine™ M byla dosaZena primérna
denni uZitkovost 36,86 kg, zatimco za vSechna obdobi
kontrolni 36,06 kg, coZ je rozdil 0,80, ktery je statistic-
ky prikazny (P < 0,05).

Krmna dévka dojnic doplnén metioninem mé zvy-
Sovat hlavné hladinu mléénych proteind. Vliv chrané-
ného metioninu na procentualni obsah mlé¢né bilkovi-
ny je uveden v tab. II a na obr. 2. Ze zjisténych tdaja
je patrné, Ze u I skupiny do$lo v periodé P, po piidani

SmartamineMT M, ke vzestupu koncentrace bilkovin
00,11 %, a sice z 3,10 % na 3,21 %, a tato vroveii se
udrZela i v periodé Kﬁ"r kterd nasledovala a ve které
pfidavek Smartamine™" M nebyl pouZit, ale do$lo
k poklesu mlééné uiltkovostl Naopak u skupiny II,
které pfidavkem Smartamine™™ M v P, pokus zacinala,
doslo v IL periodé (K), pfi jeho vyfazeni, k poklesu
obsahu mlé¢né bilkoviny z 3,11 % na 3,04 %, tj.
0 0,07 %. Opétovny vzestup (o 0,17 %) na 3,21 % na-
sledoval v druhéwﬁ_okusné periodé&, v niZ byl opét zafa-
zen Smartamine
Celkové u skupiny I pfineslo zafazeni Smartami-
T M do krmné davky zvySeni procentualniho obsa-
hu bilkovin proti primé&ru kontrolnich period o 0,06 %.
U skupiny II byl primé&rny obsah bilkovin z obou po-
kusnych period (P}, Py) 0 0,12 % vy33i neZ za obdobi
kontrolni (P < 0,05). Souhmné ve vSech tfech perio-
dich dotovanych Smartamine™” M byl obsah mléné
bilkoviny v priméru (3,19 %) o 0,07 % vy3&i neZ ve
viech periodich kontrolnich (3,12 %) (P < 0,05).
Sloan (1995) zjistil v osmitydennim pokusu zvy3eni
obsahu mlé¢nych proteinti 0 0,12 %, pfiemz reakce na
dopln€k metioninu nastala jiZ na konci prvniho tydne
pfidavani. Pfi porovnéani obsahu bilkovin obou skupin
v prvnich periodich (K;, P;) — v prvnich 100 dnech
laktace — bylo nepatrné& vy33i (o 0,01) procento bilkovin
u skupiny II (Py), ale pfi zjisténé uZitkovosti bylo ab-
solutni mnoZstvi bilkovin u stejné skupiny a za stejné
obdobi vyssi (0,09 kg/ks/den). Uroveii denniho nadoje
(Py) &i vy33i procento bilkovin (P) se pochopitelné pro-
jevilo v absolutni produkci mlééné bilkoviny. Pramér
tohoto ukazatele za tfi okusné obdobi (P, P,, P), kdy
byl pouZit Smartamine T M, doséhl 1,18 kg, zatimco
za ti'i kontrolni obdobi 1,13 kg, coZ je rozdil statisticky
prukazny (P < 0,05). RovnéZ Robert et al. (1966)
pfi krmeni dojnic ddvkou z kukufiéné silaZe podavané
ad libitum, sena, koncentrati a sdjového Srotu doplné-
ného odstupfiovanym mnoZstvim chranéného metioni-
nu prokazali statisticky vyznamné zvySeni obsahu
a produkce mlééného proteinu. Na rozdil od naseho ex-
perimentu byl vys§i i obsah mléEného kazeinu. V na-
Sem pripadé nebyla koncentrace kazeinového dusiku

II. Prim&rné hodnoty ukazateld mlééné uZitkovosti — Average parameters of milk performance

l’criov:la‘l 1 2 3

Skupina? L (K,) 1. (P) 1. (P) 1. (K) 1 (Ky) 1L. (P,)
Ukazatel® jednotky*

Miéko® kg/ks/den 36,24 39,26 36,08 38,24 33,70 35,24

FCM kg/ks/den 30,48 32,31 34,98 34,00 31,48 32,81

Bilkovina® % 3,10 3,11 3,21 3,04 321 3,22
Tuk’ % 2,94 2,82 3,30 3,26 3,56 3,54
Laktéza® % 4,90 491 4,82 485 478 4,82
Tukuprosté sugina’ % 8,75 8,77 8,80 8,68 8,76 8,82
Produkce bilkovin!" kg/ks/den'! 1,12 1,21 1,16 1,17 1,13 1,19

'pcriod, 2group. 2 parameter, 4units, *milk, "protcin, "fat, *lactose, solids-not-fat,
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zatazenim SmartamineMT M viibec ovlivnéna. Podobné
z4véry ohledné obsahu kazeinu ucinili i Piva et al.
(1996). V kontrolnich periodach byla zjiSténa 0 0,71 kg
niz§i produkce FCM neZ v periodidch pokusnych
(31,99 kg, resp. 32,47 kg), coZ bylo dano zejména vys-
§1 mlé¢nou uZitkovosti. Tu¢nost mléka u obou skupin
narustala s postupujici laktaci, pfi¢emZ za vSechny
kontrolni periody dosdhla priméru vy33iho o 0,02 %
(P <0,05). Naopak obsah laktézy u obou skupin nevy-
razné klesal a mezi priméry sledovanych obdobi nebyl
zji$tén statisticky rozdil (P > 0,05). U obsahu tukupros-
té suSiny byla pfi pouZiti SmartamineMT M zazname-
néna vzdy vy3$8i hodnota neZ v pfipadé, kdy byl z dav-
ky vypustén. Zjistény rozdil mezi praméry period (P -
8,80; K — 8,72) byl statisticky prikazny (P < 0,05).
Prib&h zmén spotfeby Zivin a krmiv je dokumen-
tovan v tab. III (absolutni hodnoty), resp. IV a V (spo-
tieba Zivin na jednotku produkce). Dojnice byly krme-
ny smésnou krmnou davkou (TMR) o stalém sloZeni po
celou dobu trvéni pokusu. Stejné bylo i mnoZstvi pred-
kladanych krmiv, které bylo pro 1. periodu stanoveno
s rezervou. S dobou trvani pokusu narustal tedy i pfi-
jem krmiv a spotfeba jednotlivych Zivin, tak jak je uve-
deno v tabulkach. Na zacétku 3. periody doslo ke krat-
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2. Prumérny obsah bilkovin
(pokusna obdobi I aZ III) -
Average protein contents (ex-
perimental periods I to I1T)

pofadi odb&ru vzorki = sam-
pling no., skup. = group, ob-
dobi = period, mnoZstvi bil-
koviny (%/ks/den) = protein
amount (%/head/day)

kodobému vypadku Cerstvého mlata, takZe jeho spotie-
ba klesla ve srovnani s 2. periodou v priméru
0 0,43 kg. Spotfeba sufiny vzrostla v praméru o 1,97 kg,
tj. 0 9,4 % oproti 1. periodé. Obsah dusikatych latek
stoupal z pocatecnich 15,89 %, pres 16,33 % ve dru-
hém obdobi na kone&nych 16,97 % ze suSiny krmné
davky v tfeti etapé. ZjiSténd hodnota stravitelného ly-
zinu (6,8 % PDIE) se v na$i krmné ddvce pohybovala
tésné nad minimalni hodnotou (6,7 %), zatimco obsah
stravitelného metioninu (1,9 %) byl té&sné pod praho-
vou hodnotou, jak uvddi Rulquin (1994). Tento au-
tor také na zakladé empiricky zji§ténych ddaju uvadi
napf. pro dojnici s denni produkei 35 kg mléka potiebu
lyzinu 151 g/den, zatimco pfedchazejici odhady byly
v rozpéti od 89 do 130 g/den.

Prib&h zmén Zivé hmotnosti béhem jednotlivych pe-
riod je zachycen v tab. VI. S vyjimkou 2. periody
u obou skupin, kdy doslo k poklesu u skupiny I o 11 kg
a u skupiny II o 4 kg, byly ostatni periody vZdy cha-
rakterizovany vy$§i hmotnosti na konci, tak jak jsme
vzhledem k Sasovému iseku laktace ocekavali. Pokles
hmotnosti v 2. periodé by mohl souviset s pomé&rné vy-
sokou uzitkovosti krav (primér 36,08 kg, resp.
38,24 kg).
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111, Prim&mé spotfeba Zivin (ks/den) — Average nutrient consumption (head/day)

Zivina! | Sufina® | NL* | MJ NEL |Vliknina®| PDI ADF NDF Ca P Na K Mg
Perioda® (kg) (kg) (kg) (g) (8 (2 (® (8 (® (8) (®)
K, P, 20,89 332 | 150,87 3,02 |220919| 3527 6429 | 1763 | 1064 | 888 | 239,1 | 47,1
P, K 21,98 | 359 | 16256 300 [227215| 4049 7322 | 1846 | 111,5 | 93,0 | 2505 | 494
K,. P, 22,86 3,88 | 16541 320 |238362| 4151 6726 | 2133 | 1263 | 1085 | 2747 | 59.4

'nutrient, 2;)eriod. 3dry matter, *crude protein, Sfiber

IV. Primérna spotfeba Zivin na 1 kg FCM (ks/den) - skupina I — Average nutrient consumption per |1 kg FCM (head/day) — group I

Zivina! | Sufina® | NL* | MJNEL | Vidknina®| PDI ADF NDF Ca P Na K Mg
Perioda® | (kg) (kg) (kg) (8) (®) (8) () () (®) (®) (g)
K, 0,69 0,11 4,95 0,10 72,48 115,72 210,93 578 3,49 291 7.84 1,55
P 0,63 0,10 4,65 0,09 64,96 115,75 209,32 5,28 3,19 2,66 7,16 1,41
K, 0,73 0,12 5,25 0,10 75,72 131,86 213,66 6,78 4,01 3,45 8,73 1,89

For 1-5 see Tab. III

V. Primé&ma spotieba Zivin na 1 kg FCM (ks/den) — skupina II — Average nutrient consumption per 1 kg FCM (head/day) — group II

Zivina' | SuSina® | NL* | MJ NEL | Vidknina®| PDI ADF NDF Ca P Na K Mg
Perioda? | (kg) (kg) (kg) (g () (®) (2) (2) (2) (g) (g)
P, 0,65 0,10 | 4,676 0,09 68,37 109,16 | 19898 | 546 | 3,29 | 275 | 740 | 146
K 0,65 0,11 4,78 0,09 66,83 119,09 | 21535 | 543 | 328 | 274 | 737 | 145
P, 0,70 0,12 5,04 0,10 72,65 126,52 | 20500 | 650 | 385 | 331 | 837 | 181

For 1-5 see Tab. IIT

VI. Zm&ny Zivé hmotnosti v prub&hu pokusu (kg) — Changes in live weight during the trial (kg)

Perioda’ 1 2 3

Skupina? zatatek® konec* zadatek konec zaGitek Kkonec
& K, 684 696 P 708 697 K, 725 731
1L P, 677 696 K 704 700 P, 718 725

lperiod, zgroup. 3bcginning. “end
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THE EFFECT OF DIETARY MICROBIAL PHYTASE ON
PHOSPHORUS OUTPUT IN LAYING HEN DROPPINGS”

VLIV MIKROBIALNI FYTAZY APLIKOVANE V KRMNYCH SMESICH
NA VYLUCOVANI FOSFORU V EXKREMENTECH NOSNIC

P. Zobaél, L. Kumprechtl, 0. Volfova®

! Research Institute of Animal Nutritibn, Pohorelice, Czech Republic
& Microbiological Institute of the Academy of Sciences of Czech Republic, Prague,
Czech Republic

ABSTRACT: An enzymic preparation containing phytase (phytase CZ) was used in an experiment on laying hens of ISA
BROWN HYBRID; the preparation was produced by a fermentation procedure using recently isolated strain 921 of Asper-
gillus niger (phytase activity 490 PU/g). A total of 72 laying hens at the age of 19 weeks were included in the experiment.
The experiment had a two-factor design with replications according to the formula A(2) x B(6) x (6), where factor A repre-
sented two dicalcium phosphate concentrations and factor B the different phytase concentrations. Balance observations were
carried out during the experiment — at the beginning, peak and end of laying period in order to determine phosphorus and
calcium outputs in droppings. These parameters were studied in laying hens: total feed consumption from the beginning to
the end of laying and daily consumption per laying hen, feed consumption per 1 kg of egg content and per egg, number of
produced eggs and egg content production per layer, average egg weight, egg-shell weight, yolk weight, yolk and albumen
indexes. The results indicate that the total exclusion of DiCaP from diets for laying hens containing an enzymic preparation
with phytase did not have any negative effect on the parameters of feed consumption under observation, on egg production,
laying and quality. Applications of the different concentrations of enzymic preparation with phytase did not yield any
significant effect cither. The objective of the experiment was to investigate the effect of the different concentrations of enzymic
preparation with phytase in diets without DiCaP and with 50% DiCaP on phosphorus and calcium outputs in laying droppings.
A significantly lower (P < 0.05) phosphorus output was observed in laying hens receiving diets without DiCaP, at the
beginning, at the peak and at the end of laying period. The values of calcium output were only insignificantly different in
this case in all three balance observations. Phosphorus output in droppings of laying hens receiving diets without DiCaP
determined at the beginning, peak and end of laying period in relation to the different concentrations of enzymic preparation
with phytase, was used to calculate the most efficient concentration of this preparation by the method of parabolic regression.
When diets without DiCaP but with the different phytase concentrations were fed to laying hens, the calculation of inflection
point showed the most efficient phytase concentration 84.5 g/100 kg of feed at the beginning of laying period while inflection
point for the peak of laying was at a concentration of 72 g/100 kg and inflection point at the end of laying was at 77.6 g/100 kg
of diet. ’

phytase CZ; dicalcium phosphate; P and Ca outputs; feed consumption; egg production; egg content weight; yolk index;
albumen index; laying hens

ABSTRAKT: V pokusu na nosnicich hybrida ISA BROWN byl pouZit enzymovy preparit obsahujici fytdzu, ziskany fer-
mentaci pomoci nové izolovaného kmene Aspergillus niger 921 (fytiza CZ). U ziskaného preparitu byla stancvena aktivita
fytdzy 490 PU/g. Do pokusu bylo zafazeno celkem 72 nosnic na pofatku sna¥ky ve v&ku 19 tydnl. Nosnice byly rozd€leny
do Kleci upravenych tak, aby bylo moZné u kaZdé nosnice individudlné sledovat spotfebu krmné smési a snasku. Snaska byla
sledovdna po dobu 364 dni. Pokus byl sestaven jako dvoufaktoridlni s opakovanim podle vzorce A(2) x B(6) x (6), pfic¢emZ
faktor A pfedstavoval dvé hladiny dikalciumfosfatu a faktor B odstupfiované hladiny fytazy. Nosnice pfijimaly krmné smési,
jejichZ sloZeni je uvedeno v tab. I. SloZeni mineralniho dopliiku a obsah enzymového preparétu s fytdzou jsou uvedeny v tab.
II. Hladina Ca ve vSech pokusnych smésich byla vyrovnana zafazenim adekvétniho mnoZstvi CaCO; ve form& krmného
vépence. Chemické sloZeni pokusnych krmnych smési je uvedeno v tab. III. Pfijem krmiva a vody byl ad libitum, osvétleni
16,5 hodin denné. B&hem pokusu byla provedena bilan¢ni sledovani na po&atku, na vrcholu a na konci snaSkového obdobi
s cilem stanoveni mnoZstvi fosforu a vapniku vylou€eného v exkrementech. U nosnic byla sledovana celkové spotfeba smési
od po&atku do konce snasky, denni spotfeba na 1 nosnici, spotfeba smési na 1 kg vaje¢né hmoty a 1 vejce, po&et snesenych
vajec a produkce vaje&né hmoty na 1 nosnici, prim&ma hmotnost vajec, hmotnost skofapky, hmotnost Zloutku, index Zloutku
a index bilku. Celkova spotfeba smési od potatku do konce snasky a denni spotfeba smési na jednu nosnici byla vysoce

*  This study was supported by the National Agency for Agricultural Research (Project No. RE 5545).
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pritkazné (P < 0,01) vy33i u nosnic krmenych smésmi s 50 % DiCaP. Rovn&Z spotfeba smési s 50 % DiCaP na 1 kg vajedné
hmoty a na 1 vejce byla vysoce prikazné vy3si ve srovnini se spotiebou smési bez DiCaP. Uvedené spotieby viak nebyly
statisticky vyznamné ovlivnény pouZitymi odstupfiovanymi hladinami fytdzy. Ziskané hodnoty se pohybovaly v mezich
pfirozené variability (tab. IV). Pocet snesenych vajec a produkce vaje¢né hmoty na 1 nosnici nebyly statisticky vyznamné
ovlivnény, pritkkazné (P < 0,05) vy33i byla pouze primérnd hmotnost vajec u nosnic krmenych smésmi s 50 % DiCaP (tab. V).
Hmotnost vejce a hmotnost Zloutku byly pfi pouZiti smési s 50 % DiCaP (a;) prikazn& vy33i (P < 0,01) ve srovnini se
skupinou a, (tab. VI). Hmotnost vejce, Zloutku a skofépky nebyla pouZitymi hladinami fytazy priikazné ovlivnéna. Hodnoty
indexu Zloutku se pohybovaly pouze na hranici statistické prikaznosti. Index bilku byl prikazné (P < 0,05) ovlivnén jak
hladinami DiCaP, tak i koncentracemi fytdzy. Zafazeni 50 % DiCaP ve smési zplsobilo sniZeni indexu bilku o 5,89 %.
Rovn&Z zafazeni odstupfiovanych hladin fytdzy do pouZitych smési zpusobilo sniZeni indexu bilku oproti kontrole (tab. VI).
Pokus byl zaméfen pfedeviim na sledovini G&inku odstupiiovanych hladin enzymového preparitu s fytdzou v krmnych
smésich bez DiCaP a s 50 % DiCaP na vylu¢ovani fosforu a vapniku exkrementy nosnic (tab. VII). Priikkazné& niZ8i (P < 0,05)
exkrece fosforu byla pozorovéna u nosnic krmenych smésmi bez DiCaP (ag), a to na za&atku, na vrcholu i na konci snasky
(L., IL. a II1. bilan&ni sledovéni). Hodnoty vylu¢ovani vapniku se v tomto pfipadé liSily pouze nepriikazné, a to ve viech tfech
bilanénich sledovanich. Vylufovani fosforu exkrementy nosnic krmenych smésmi bez DiCaP, stanovené na za¢itku, na
vrcholu a na konci snasky v zédvislosti na odstupfiovanych koncentracich enzymového preparétu s fytdzou, bylo déle vyuZito
k vypoétu nejiinn&jsi koncentrace tohoto preparitu metodou parabolické regrese (tab. IX). Pfi podavéni smé&si bez DiCaP
s odstupiiovanymi koncentracemi fytdzy nosnicim na zafitku sndsky byla vypoltem inflexniho bodu urdena nejicinn&jii
koncentrace fytdzy 84,5 g/100 kg smési. Na vrcholu snasky byl inflexni bod pfi koncentraci 72 g/100 kg a na konci snasky
77,6 g/100 kg smési.

fytaza CZ; dikalciumfosfat; exkrece P a Ca; spotfeba krmnych smési; snaska; hmotnost vaje¢né hmoty; index Zloutku; index

bilku; nosnice

INTRODUCTION

Diets for poultry including laying hens mostly con-
sist of feeds from vegetable sources, of grains, ex-
tracted meals and by-products from grain processing.
Monogastric animals are able to utilize phosphorus
from plants present in form of phytate (myoinositol-
-hexaphosphate) up to 20-30% only. Fixed phosphorus
that could not be utilized gets into the soil and water
through farm-yard manure, where it is released and has
negative impacts on the environment. Phytate hydroly-
sis with the enzyme phytase can facilitate the release
and utilization of phosphate ions from phytate in the
digestive tract, which reduces phosphorus output in ex-
crements.

Legislation of some countries imposes an obligation
on the agricultural sector to ensure the highest possible
utilization of phytate phosphorus by limiting phospho-
rus content to be released to the soil through farm ani-
mal excrements. Some companies producing bioprepa-
rations responded to this situation. The Dutch company
Gist Brocades and Alltech (USA) state that phosphorus
content in excrements can be reduced by 35-50% by
application of enzymic preparations with phytase to di-
ets for poultry and pigs. A phytase-producing microor-
ganism was also isolated in Microbiological Institute of
the Academy of Sciences of Czech Republic. Cur-
rently, a technological procedure has been developed
that can be used for industrial production of phytase
(Volfova et al,, 1994). This preparation has been
efficiently used in diets for broiler chicks (Zoba¢ et
al., 1997).

Practical experience of application of phytase-con-
taining preparations has been copious. Jeroch (1994)
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conducted experiments on laying hens to study the ef-
fect of the different concentrations of microbial phytase
at different concentrations of inorganic phosphorus on
efficiency and phosphorus output in excrements.
Tiller (1993) also studied similar problems. Both
authors drew a conclusion that the application of mi-
crobial phytase to laying hens could enhance dietary
phosphorus utilization and reduce phosphorus output in
droppings.

Budor et al. (1995) studied the effect of phytase
addition to diets for laying hens as exerted on phospho-
rus utilization and elimination and on egg quality. He
observed in three experiments on laying hens which
received phytase-containing diets that the feed con-
sumption did not show any change, phosphorus reten-
tion increased by 20% and phosphorus output de-
creased by 4%. Phytase addition did not influence egg
quality while egg production was influenced positively.
Aubert, Bouvarel (1995)and Halle, Hock
(1996) also investigated phosphorus utilization in
phytase-containing diets for laying hens.

The objective of this study was to reduce phospho-
rus output in droppings of the laying hen hybrid ISA
BROWN by application of microbial phytase (CZ) re-
leasing phytate phosphorus contained in diets without
inorganic phosphorus supplement in form of dicalcium
phosphate (DiCaP) and/or with reduced DiCaP content.

MATERIAL AND METHOD
An experiment was conducted on laying hens of ISA

BROWN hybrid produced in the Research Institute of
Animal Nutrition at Pohofelice.
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A phytase-containing enzymic preparation was used
for the experiment; it was produced in a pilot installa-
tion of Microbiological Institute of the Academy of
Sciences of Czech Republic in Prague by fermentation
of recently isolated strain 921 of Aspergillus niger
(phytase CZ). Production and isolation of this phytase-
-containing preparation were optimized in laboratories
and pilot installation of Microbiological Institute of AS
CR in Prague (Volfova et al.,, 1994). Feeding wheat
flour was used as a vehicle of enzymic component.
Phytase activity 490 PU/g was determined for the
preparation concerned. A phytase unit (PU) is an en-
zyme quantity that will release 1 pmol of inorganic
phosphorus from dodecasodium salt of phytic acid un-
der standard conditions (pH = 5.0; temperature 50 °C;
reaction time 20 min) per 1 minute (Zobag et al.,
1994).

The experiment comprised 72 laying hens in total at
the beginning of laying period, at the age of 19 weeks.
Laying hens were distributed into cages with such ad-
justments that enabled to record individual feed con-
sumption and individual egg production. Egg produc-
tion was recorded for 364 days.

A two-factor design of the experiment was used,
with replications according to the formula A(2) x B(6)
x (6) where:

Factor A represented two concentrations of dicalcium
phosphate:

ay — 0 g DiCaP/100 kg of feed

a; — 750 g DiCaP/100 kg of feed
Factor B represented different phytase concentrations:

by — 0 g phytase/100 kg of feed

b, — 30 g phytase/100 kg of feed

b, — 60 g phytase/100 kg of feed

by — 90 g phytase/100 kg of feed

by — 120 g phytase/100 kg of feed

bs — 150 g phytase/100 kg of feed

Tab. I shows formulations of diets administered to
laying hens. Tab. II indicates mineral supplement com-

1. Formulation of diets for laying hen feeding

Ingredient Percentage
Fish meal 2
Meat-bone meal 3
Soybean meal 20
Com 30
Wheat 34.5
DBiovitan SK ~ SUPER 0.5
2Mineral feed supplement 10
Total 100

! Biovitan SK-SUPER composition: vitamin A 2,200,000 i.u., vita-
min D 500,000 i.u., vitamin E 4,000 mg, vitamin K, 400 mg, vita-
min B, 400 mg, vitamin B; 1,000 mg, vitamin B¢ 500 mg, vitamin
B, 2.5 mg, niacin 4,000 mg, calcium pantothenate 1,600 mg,
choline 60,000 mg, DL-methionine 140,000 mg, L-lysine HCI
75,000 mg

? see Tab. 11
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position and the content of phytase preparation. Ca
concentration in all experimental diets was balanced by
application of an adequate amount of CaCOj; in form
of feeding limestone. Tab. III shows the chemical com-
position of experimental diets. Feed and water intake
were ad libitum, illumination 16.5 hours a day. Balance
observations were carried out during the experiment at
the beginning, at the peak and at the end of laying
period in order to determine phosphorus and calcium
outputs in droppings.

These parameters of laying hens were examined:

1) total feed consumption from the beginning to the
end of laying period and daily consumption per la-
ying hen;

2) feed consumption per 1 kg of egg content and per
egg;

3) number of eggs produced and egg content producti-
on per laying hen;

4) average egg weight;

5) egg-shell weight (shells deprived of membranes we-
re weighed);

6) yolk and albumen indexes.

Yolk index, i.e. a ratio of the height (measured by
a micrometric screw) to the width (measured by a slide
calliper) of yolk separated from albumen, knocked out
onto a horizontal oil-treated desk, was calculated by
the formula: ly = h/w . 100 (h = albumen height in mm;
w = average value of two albumen widths measured in
axes perpendicular to each other in mm).

Albumen index (1)), indicating the quantity and state
of solid albumen, was calculated by the formula:
I, = hiw . 100 (h = albumen height in mm; w = average
value of two albumen widths measured in axes perpen-
dicular to each other in mm).

Dry matter, crude protein, fat, fiber, ash, Ca and P
were determined in feeds and droppings. Feeds and
droppings were analyzed pursuant to methodologies
laid down by the standard CSN 46 7007 (1973). Phos-
phorus was determined according to the standard CSN
46 7092 (1985). Calcium was determined manganomet-
rically. The results were processed by analysis of vari-
ance (Snedecor, Cochran, 1969) and by the
method of parabolic regression (Zeman, 1986).

RESULTS

Tab. IV shows the results obtained by the study of
the effect of enzymic preparation with phytase (CZ)
applied in diets for laying hens without DiCaP (a;) and
with 50% DiCaP (a;) on the parameters of feed con-
sumption and egg production. Total feed consumption
from the beginning to the end of laying and daily feed
consumption per laying hen were highly significantly
(P < 0.01) higher in laying hens receiving 50% DiCaP.
Feed consumption in the variant with 50% DiCaP per
1 kg of egg content and per egg was also highly sig-
nificantly higher in comparison with feed consumption
in the variant without DiCaP. The effect of the different
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II. Contents of mineral supplement and additives per 100 kg of feed for laying hens

Ingredient Unit Dih

aby | ab; | ab, | agby | agbs | agbs | aby | ab, | ab, | aby | aby | abs
MD 11 g 300 300 300 300 300 300 300 300 300 300 300 300
Fodder limestone - 8772 | 8772 | 8772 | 8772 | 8772 | 8772 | 8336 | 8336 | 8336 | 8336 | 8336 | 8 336
Dicalcium phosphate | g - - - - - - 750 750 750 750 750 750
Salt g 300 300 300 300 300 300 300 300 300 300 300 300
Phytase g 0 30 60 90 120 150 0 30 60 90 120 150
Feeding wheat flour g 628 598 568 538 508 478 314 284 254 224 194 164

Legend to Tabs. II, IV, V, VI, VII, VIIL
ay - 0 g DiCaP/100 kg of feed

a; — 750 g DiCaP/100 kg of feed

by — 0 g phytase/100 kg of feed

by - 30 g phytase/100 kg of feed

b, — 60 g phytase/100 kg of feed
by — 90 g phytase/100 kg of feed
by — 120 g phytase/100 kg of feed
bs ~ 150 g phytase/100 kg of feed

1 kg of MD II (mineral supplement II) contains: iron sulfate 140,000 mg; copper sulfate 14,000 mg; zinc oxide 25,000 mg; manganese oxide
29,500 mg; potassium iodide 150 mg; cobalt sulfate 150 mg; Magnovit (70% MgO) 379,000 mg; sodium selenite 100 mg; siloxide 5,500 mg;

feeding flour ad 1 kg

III. Chemical composition of experimental diets for laying hens

Parameter Bizs
agby | agby | agby | agby | agby | agbs | aby | ajby | ab, | aby | aby | ajbs
Dry matter % | 88.56 | 88.54 | 88.51 | 88.48 | 88.46 | 88.43 | 88.55 | 88.52 | 88.49 | 88.47 | 88.44 | 88.42
Crude protein % | 20.11 | 20.11 | 20.10 | 20.10 | 20.09 | 20.09 | 20.06 | 20.06 | 20.05 | 20.04 | 20.04 | 20.03
Fat % 273 273 273 273 272 272 292 27N 2N 271 27 271
Fiber %0 3.13 3.13 3.13 3.13 3.13 3.13 3.12 3.12 312 3.12 3.12 3.12
Ash % | 12.47 | 12.47 | 1247 | 1247 | 1247 | 1246 | 1276 | 12.76 | 12.76 | 12.76 | 12.76 | 12.76
Ca % | 371 371 371 371 | 371 | 371 | 374 | 374 | 374 | 374 | 374 | 374
P Yo 0.51 0.51 0.51 0.51 0.51 0.51 0.66 0.66 0.66 0.66 0.66 0.66
P (digestible) % 0.24 0.24 0.24 0.24 0.24 0.24 0.37 0.37 0.37 0.37 0.37 0.37
P (nonphytate) % | 021 021 021 021 | 021 | 021 | 036| 036| 036 | 036 | 036 | 036
Metabolizable energy MJ/kg | 11.01 | 11.01 | 11.00 | 11.00 | 11.00 | 10.99 | 10.97 | 10.97 | 10.96 | 10.96 | 10.96 | 10.95
IV. The effect of different concentrations of inorganic phosphorus and enzymic preparation with phytase on par: of feed ption
and cgg production
Yeiciinatas Unit concDeigr:lt’ions Phytase concentrations
Ay a by b, b, b, by bs
Sample size o, % 36 12 12 12 12 12 12
g ﬁ:;'i:z";’m:’" from beginning 0 | | 43 0744 | 467948 | 45208 | 44 518 | 44280 | 45838 | 44738 | 45021
S.D. g +3780 | £3817 |+£3469 | £4423 | 24957 | £2746 | £5348 | £4 526
Index % 100.00 | 108.64 | 100.00 98.47 97.95 101.39 98.96 99.59
Daily feed consumption per laying hen g 1184 1298 124 122 122 126 123 124
S.D. g +104 | £10.5 +97 122 | £137 +74 +147 | £1237
Index Jo 100.00 | 109.32 | 100.00 98.39 98.39 101.61 99.19 100.00
Feed consumption per 1 kg of egg content kg 2.136* | 2.288B 2.163 2.173 2.216 2.298 2.136 2.286
S.D. kg +0.162 | £0.228 | £0.122 | £0.157 | £0.214 | £0.175 | £0.210 | £ 0.320
Index % 100.00 | 107.12 | 100.00 | 10046 | 102.25 106.24 98.75 105.69
Daily consumption per egg g 1324 1448 137 135 135 139 136 145
S.D. g +13.1 +158 | £11.2 | £106 | *16.1 +108 | £188 | £239
Index % 100.00 | 109.09 | 100.00 | 98.54 | 98.54 | 101.46 | 99.27 | 105.84

Values designated by different capital letters are highly significantly different at P < 0.01.
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V. The effect of different concentrations of inorganic phosphorus and enzymic preparation with phytase on parameters of egg production

T Unit & onc[:ln(ffal:i i Phytase concentrations

) 3 by b, b, by by bs
Sample size o R 36 12 12 12 12 12 12
Number of produced eggs per hen/year 329 328 331 329 328 331 330 323
S.D. +26 +22 +21 +21 +24 x:31 +22 +25
Index % 100.00 99.70 100.00 99.40 99.09 100.00 99.70 97.58
Egg content production per laying hen g 20243 | 20588 | 20916 | 20550 | 20061 | 20051 | 21021 19 894
S.D. g +1766 | £2104 | £1396 | £2146 | £2165 | £1825 | £1709 | £2330
Index % 100.00 | 101.70 | 100.00 | 98.25 95.91 95.86 100.50 | 95.11
Average egg weight kg 61.6 63.5" 63.4 63.0 61.2 60.7 63.6 63.3
S.D. kg +3.6 +438 +46 140 +47 +33 +45 +4.6
Index % 100.00 | 103.08 | 100.00 | 99.37 96.53 95.74 100.32 | 99.84

Values designated by different small letters are significantly different at P < 0.05.

VI. The effect of different concentrations of inorganic phosphorus and enzymic preparation with phytase on parameters of egg quality

— Unit DiCaP concentrations Phytase concentrations
a a by b b, by by bs

Sample size 2‘;‘:;’;’ 236 239 79 81 78 80 79 78
Egg weight g 62* 64" 64 63 62 62 63 64
S.D. g +6 +7 +7 £5 +6 +5 +6 +7
Index %o 100.00 103.23 100.00 98.44 96.88 96.88 98.44 100.00
Yolk weight g 162" 16.8% 16.7 163 16.3 16.6 16.5 16.5
S.D. g +2.1 21 +20 +22 +23 +2.1 £20 +22
Index % 100.00 10370 | 100.00 97.60 97.60 99.40 98.80 98.80
Eggshell weight g 6.4 6.4 6.3 6.6 6.3 6.5 6.4 6.4
S.D. g +0.68 +0.63 £070 | +066 | +058 | +068 +0.61 +0.68
Index 100.00 100.00 100.00 | 10476 10000 | 103.17 101.59 101.59
Yolk index 44.78 44.48 44.42'2| 4569 44.43'%|  4486'%|  44.00' 4437'2
S.D. +333 +3.14 +252 +2.15 +3.39 +284 +4.10 +3.24
Index % 100.00 99.33 100.00 102.86 100.02 101.05 99,05 99.89
Albumen index 11.89* 11.19° 12.58" 1072 119 | 1131 | ot | 1232
S.D. +3.11 +3.14 +327 +297 +£326 | +3.07 +2.84 +3.06

| Index % 100.00 94,11 100.00 85.21 88.95 89.90 88.31 97.93

Values designated by different capital letters are highly significantly different at P < 0.01.
Values designated by different small letters are significantly different at P < 0.05.
Values designated by different digits are significantly different at P < 0.1.

phytase concentrations on these consumptions was not
however statistically significant. The data were within
the range of natural variability.

The effect of the different concentrations of phytase-
-containing enzymic preparation in diets for laying
hens without DiCaP and with 50% of DiCaP on the
parameters of egg production can be seen in Tab. V.
The number of produced eggs and egg content produc-
tion per laying hen were not statistically significantly
influenced, only the average egg weight in laying hens
receiving diets with 50% DiCaP was significantly (P <
0.05) higher.
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The effect of the different concentrations of phytase-
-containing preparation in diets for laying hens without
DiCaP and with 50% DiCaP on egg, yolk and eggshell
weights and yolk and albumen indexes is shown in
Tab. VI. Egg and yolk weights were significantly
higher (P < 0.01) in the variant with 50% DiCaP in
comparison with group (ag). The effect of the applied
phytase concentrations on egg, yolk and shell weights
was not significant. The values of yolk index were at
the level of statistical significance only. Albumen index
was significantly (P < 0.05) influenced by DiCaP con-
centrations as well as by phytase concentrations applied
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VII. The effect of different dietary concentrations of inorganic phosphorus and enzymic preparation with phytase on phosphorus and calcium

outputs in laying hen droppings

Patameiss Unit DiCaP concentrations Phytasc concentrations
% 2 by b, b, bs by bs
Sample size 2‘;‘:::5‘ 36 36 12 12 12 12 12 12
Balance observation I
Phosphorus g/kg 17.32* 19.73 18.77 18.21 18.27 18.76 18.76 18.37
S.D. g/kg £0640 | +1242 | +£1964 | +1474 | *£1728 | +1529 | +1.826 | 1393
Index % 100.00 113.91 100.00 97.02 97.34 99,95 99.95 97.87
Calcium g/kg 57.23 61.47 50.96 55.94 62.53 56.25 62.98 67.46
S.D. g/kg +10864 | +6.871 | 11352 | +7392 | £7722 | £8310 | 2458 | +7.689
Index % 100.00 107.41 100.00 109.77 122.70 110.38 123.59 132.38
Balance observation II
Phosphorus g/kg 17.07* 20.80° 19.81 19.45 19.26 19.13 18.01 17.94
S.D. g/kg +£00952 | +1446 | +2616 | +2231 | £2621 | +2330 | 2010 | #1843
Index % 100.00 121.85 100.00 98.18 97.22 96.57 90.91 90.56
Calcium g/kg 55.23 54.41 49.82 51.02 60.01 54.46 55.73 57.89
S.D. g/kg +10608 | +6432 | £11.245 | 8155 | +8353 | 5392 | £11.309 | #3544
Index % 100.00 98.52 100.00 102.41 120.45 109.31 111.86 116.20
Balance observation 111
Phosphorus gkg 16.93 21.32° 20.29* 19.98% | 20.04% 18.78"" 18.00" 17.68"
S.D. e/kg £1233 | £1707 | £2924 | 259 | +2668 | +3504 | *1818 | +2036
~ Index % 100.00 125.93 100.00 98.47 98.77 92.56 88.71 87.14
Calcium g/kg 69.31 71.55 66.16 70.85 69.68 68.94 69.27 77.68
S.D. g/kg +8848 | +8172 | £5668 | £10742 | +£6765 | +5223 | +8381 | *11.009
Index % 100.00 10323 | 10000 107.09 105.32 104.20 104.70 117.41

Values designated by different small letters are significantly different at P < 0.05.

to diets for laying hens. The inclusion of 50% DiCaP
in diet resulted in a decrease in albumen index by
5.89 %. The use of the different concentrations of
phytase in the diets used also resulted in a decrease in
albumen index against the control (bg).

Tab. VII shows the effect of the different concentra-
tions of phytase-containing enzymic preparation in
diets without DiCaP and with 50% DiCaP on phospho-
rus and calcium outputs in laying hen droppings in
three balance observations. Significantly lower (P <
0.05) phosphorus output was observed in laying hens
receiving diets without DiCaP (ag), at the beginning,
peak and end of laying period (balance observations I,
II, III). Differences between the values of calcium out-
put were only insignificant in this case, in all three
balance observations. Tab. VIII shows interactions of
the effect of two DiCaP concentrations and different
phytase concentrations in diet.

The goal of this experiment was to reduce phospho-
rus output in laying hen droppings as a result of
phytase effect through a release of phytate phosphorus
present in grains of diets without DiCaP and/or with
a reduced content of DiCaP. Phosphorus output in
droppings of laying hens receiving diets without
DiCaP, determined at the beginning, at the peak and at
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the end of laying period (balance observations I, II and
II1) in relation to the different concentrations of
phytase-containing preparation, was also used to calcu-
late the most efficient concentration of this preparation
by the method of parabolic regression. Tab. IX shows
equations of the polynomial of 3rd order with inflection
points, correlation and determination indexes.

When diet without DiCaP with the different phytase
concentrations was administered to laying hens at the
beginning of laying period, the inflection point was
calculated for the concentration of 84.5 g/100 g of feed,
in the second balance observation at the peak of laying
period the inflection point was calculated for the con-
centration of 72 g/100 kg and at the end of laying
period (third balance observation) the inflection point
was calculated for 77.6 g /100 kg of feed.

DISCUSSION

The results of this experiment show that the use of
phytase-containing enzymic preparation can reduce
phosphorus output in droppings by 8% while the qual-
ity and quantity of produced eggs is maintained at
lower feed consumption. A similar effect of phytase
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VIII The effect of interactions between different dietary concentrations of inorganic phosphorus and the different dietary concentrations of

enzymic preparation with phytase on phosphorus and calci puts in laying hen droppings

Pacmstsr Unit A x B interactions
aby | by | ab, | aghy | aghy | agbs | aby | ab; | ab, | abs | aby | abs

Sample size | ™IPT| 6 6 6 6 6 6 6 6 6 6 6 6
Balance observation I
Phosphorus | g/kg 1791 | 1695| 1720 1749 17.13| 17.23 | 19.63| 1947 | 19.34| 2003 | 2040| 19.51
Index 1 % 100,00 | 9464 | 96.04| 97.65| 9564 9620| 100.00| 99.18| 98.52| 102.04 | 103.92| 99.39
Index 11 % 100.00 | 94.64 | 96.04 | 97.65| 9564 | 96.20| 109.60 | 108.71 | 107.98 | 111.84 | 113.90 { 108.93
Calcium g/kg 40.84 | 5647 | 66.08| 4999 | 62.35| 67.66| 61.07| 5540 | 5898 | 62.51| 63.60| 67.26
Index I % 100.00-| 138.27 | 161.80 | 122.40 | 152.67 | 165.67 | 100.00 | 90.72 | 96.58 | 102.36 | 104.14 | 110.14
Index 11 % 100.00 | 138.27 | 161.80 | 122.40 | 152.67 | 165.67 | 149.53 | 135.65 | 144.42 | 153.06 | 155.73 | 164.69
Balance observation II
Phosphorus glkg 17.82 17.69 17.13 17.03 16.35 16.40 | 21.80 | 21.21 21:39 | +21.23 19.67 19.48
Index I % 100.00 | 99.99 | 96.13| 9557 | 91..75| 92.03| 100.00| 9729 | 98.12| 9739 | 90.23| 89.36
Index 11 % 100.00 | 99.99 | 96.13| 95.57| 91.75| 92.03 | 122.33 | 119.02 | 120.03 | 119.14 | 110.38 | 109.32
Calcium glkg 4393 | 5041| 6639 | S51.18| 61.13| 5832| 5571 | 51.62| 53.64| 57.75| 50.32| 5745
Index I % 100.00 | 114,75 | 151.13 | 116.50 | 139.15 | 132,76 | 100.00 | 92.66 | 96.28 | 103.66 | 90.32 | 103.12
Index IT % 100.00 | 114.75 | 151.13 | 116.50 | 139.15 | 132.76 | 126.82 | 117.51 | 122.10 | 131.46 | 114.55 | 130.78
Balance observation ITI
Phosphorus g/kg 17.68 17.74 17.68 16.14 | 16.40 | 16.01 2295 2222| 2241 2142 19.60 19.35
Index I % 100.00 | 100.34 | 100.00 | 91.29 | 92.76 | 90.55| 100.00| 96.82| 97.65| 9333 | 8540, 8431
Index 11 % 100.00 | 100.34 | 100.00 | 91.29 | 92.76| 90.55| 129.81 | 125.68 | 126.75 | 121.15| 110.86 | 109.45
Calcium glkg 6277 | 6467 | 68.05| 7249 | 7246| 7544 | 69.55| 77.03| 71.30| 6539| 66.09| 79.93
Index 1 %o 100.00 | 103.03 | 108.41 | 115.49 | 115.44 | 120.18 | 100.00 | 110.75 | 102.52 | 94.02 | 95.03 | 114.92
Index 11 %o 100.00 | 103.03 | 108.41 | 11549 | 11544 | 120.18 | 110.80 | 122.72 | 113.59 | 104.17 | 105.29 | 127.34

IX. Polynomial regression of the effect of phytase enzymic preparation concentration on phosphorus output in laying hens

Period

Diet without DiCaP

Balance observation I — beginning of laying

y = 17.834 — 0.035565 x + 0.000506 x? — 0.000002 x*
Correlation index = 0.814
Determination index = 66.290

x-extreme = 84.47

Balance observation II — peak of laying

y = 17.822 - 0.000601 x + 0.000198 x* - 0.000001 x*
Correlation index = 0.978
Determination index = 95.593

x-extreme = 71.99

Balance observation III - end of laying

y = 17.678 — 0.020043 x + 0.000574 x2 - 0000002 x*
Correlation index = 0.934

Determination index = 87.204

x-extreme = 77.60

addition to diets for laying hens on phosphorus output
and egg quality was recorded by Budor ctal. (1995).
Phytase (CZ) efficiency evaluated by parameters of
feed consumption, egg production, egg quality and
phosphorus output in droppings is comparable with that
of preparations used by Jeroch (1994), Aubert,
Bouvarel (1995) and Halle, Hock (1996).

CZECH J. ANIM. SCI., 43, 1998: 187-194

The results indicate that the complete exclusion of
DiCaP from diets for laying hens containing enzymic
preparation with phytase did not have any negative effect
on the parameters of feed consumption, egg production
and quality. No significant effect on the above parameters
was observed after application of this phytase-containing
enzymic preparation at different concentrations.
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Commission of Animal Genetics and Breeding
of the Czech Academy of Agriculture Science

Commission of Animal Genetics and Breeding
of the Slovak Academy of Agriculture Science

University of South Bohemia, Faculty of Agriculture, Ceské Budé&jovice

organise in Ceské Bud&jovice (Czech Republic) on 8th—10th September 1998
an international conference

XVIIIth GENETIC DAYS
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professionals in animal breeding, and their colleagues during their stay in Ceské Bud&jovice, and

ho

pe that the scientific programme will be a great success.

Conference topics:
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10.
11;
12.
13.
14.

. The molecular genetics and cytogenetics

. Biotechnological methods in breeding and reproduction
. Genetics of health and resistance

. Theoretical basis of animal breeding and selection
. Breeding and genetics of cattle

. Breeding and genetics of pigs

. Breeding and genetics of horses, sheep an goats

. Breeding and genetics of poultry

. Breeding and genetics of fish

Breeding and genetics of other species

Genetic diversity

Software in animal breeding and genetics
Teaching of animal breeding and genetics

Free communications

Chairman of Scientific Committee — Prof. Dr. V4clav Rehout (registration), University of South
Bohemia, Faculty of Agriculture, 370 05 Ceské Budgjovice, Czech Republic, tel.: 00420 38/777 25 90,
fax: 00420 38/777 25 93, e-mail: rehout@zf jcu.cz.

Abstracts of papers presented to the Conference will be published in the periodical Czech Journal

of

If

Animal Science, issue 8/1998.

you want to receive this issue, you can send your orders by 31th July 1998 to the address:

Ustav zeméd&lskych a potravinafskych informaci
Czech Journal of Animal Science (Zivo&i¥na vyroba)
Editor-in-Chief

Slezska 7

120 56 Praha 2

Czech Republic

fax: 02/24 25 39 38
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Komise genetiky a $lechténi zvirat CAZV
Sekcia genetiky, $lachtenia a chovu zvierat SAPV
Jihoceska univerzita, Zemédélska fakulta, Ceské Budé&jovice

poradaji 8.-10. zafi 1989 v Ceskych Bud&jovicich
mezinarodni védeckou konferenci

XVIII. GENETICKE DNY

Konference se kona jiZ tradi¢né€ v pravidelnych dvouletych intervalech se zaméfenim na genetiku
a Slechténi zvitat. Jejim cilem je soustiedit nejnovéjsi védecké poznatky ze Sirokého spektra gene-
tickych disciplin od zdkladniho aZ po aplikovany vyzkum.

Tematické okruhy:

. Molekularni genetika a cytogenetika

. Biotechnologické metody v reprodukcei a $lechténi
. Genetika zdravi a rezistence

. Teoretické zdklady genetiky a $lechténi zvifat

. Genetika a §lechténi skotu

. Genetika a $lechténi prasat

. Genetika a Slechténi koni, ovci a koz

. Genetika a Slechténi dribeZe

. Genetika a Slechténi ryb

10. Genetika a $lechténi ostatnich druhi hospodéiskych zvitat
11. Geneticka diverzita

12. Software v genetice a Slechténi zvifat

13. Vyuka genetiky a Slechténi zvifat

14. Volna sdéleni
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Vykonnym predsedou p¥ipravného vyboru konference je prof. Ing. Vaclav Rehout, CSc. (registrace
prihlasek), Jihoteska univerzita, Zem&délska fakulta, 370 05 Ceské Budgjovice, tel.: 038/777 25 90,
fax: 038/777 25 93, e-mail: rehout@zf jcu.cz.

Abstrakty pfisp&vku pfednesenych na konferenci budou uvefejnény v Cisle 8/1998 casopisu Czech
Journal of Animal Science.

Pokud mite zdjem o vytisk tohoto ¢isla, mizZete si ho do 31. 7. 1998 objednat na adrese:

Ustav zemé&délskych a potravinafskych informaci

Redakce &asopisu Czech Journal of Animal Science (Zivoti¥na vyroba)
Slezska 7

120 56 Praha 2
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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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