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ANALYZA DISTRIBUCE POLYMORFISMU GENU
RUSTOVEHO HORMONU (Haell; MspI) PRASAT RUZNEHO
GENOTYPU RYRI A ASOCIACE S UZITKOVYMI ZNAKY

ANALYSIS OF THE DISTRIBUTION OF GROWTH HORMONE GENE
POLYMORPHISM (Haell; Mspl) IN RYRI GENOTYPED PIGS AND
ASSOCIATION WITH PRODUCTION TRAITS

L. Kienkova, T. Urban, J. Kuciel

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

ABSTRACT: The genotypes of the porcine growth hormone gene (GH) (Haell; Mspl) and RYRI gene were analysed with
PCR-RFLP technique (Fig. 1) in 89 individuals from a hybrid population (Large White x Landrace) x hybrid boars. The
frequencies of the alleles of the GH gene were: Haell* = 0.657, Haell” = 0.343 and MspI* = 0.826, Mspl™ = 0.174. The
population was in Hardy-Weinberg equilibrium for the GH genes (Tab. I). The interactions between the analysed polymor-
phisms of the GH and RYRI gene were non-significant. The distribution of Haell/Mspl combined genotypes in connection
with RYR] genotypes is given in Tab. II. We investigated the effects of RYRI, Haell and Mspl genes on growth and carcass
traits in live weight ca. 80 kg and post mortem (Tabs. III and IV). The Mspl genotypes differed significantly for lean meat
content and backfat determined by PIGLOG (ca. 80 kg) and for last chest vertebra backfat, average backfat and lean meat
content determined post mortem. The RYR] genotypes differed significantly for first sacral vertebra backfat and lean meat
content determined post mortem. We did not find any differences in production traits between the pigs with the Haell
genotypes.

polymorphism; growth hormone genes (GH); Haell; Mspl; RYRI; production traits

ABSTRAKT: Polymorfismus (Haell a Mspl) genu rustového hormonu prasat (GH) byl analyzovan v 506 bp dlouhém
fragmentu genu GH zahrnujicim 384. bazi prvniho intronu aZ 889. bazi tfetiho exonu. Genotypy byly ureny u souboru
89 prasat hybridni kombinace (bilé uSlechtilé x landrase) x hybridni kanec. Frekvence alel genu GH byly Haell* = 0,657,
Haell™ = 0,343 a MspI* = 0,826, MspI™ = 0,174. Populace se nachézela v Hardy-Weinbergové rovnovéze pro genotypy genu
GH. Byly zkoumany vzijemné interakce mezi polymorfismy Haell, Mspl a genem RYRI na ziklad€ koeficientu kontingence.
Interakce mezi polymorfismy genti RYRI, Haell a Mspl nebyly pritkazné. Sledovali jsme rozdily mezi genotypy jednotlivych
gent ve znacich vykrmnosti a jatené hodnoty v Zivé hmotnosti cca 80 kg a post mortem. Genotypy Mspl se prikazné lisily
v podilu libového masa a vy3ce hibetniho tuku uréenymi pfistrojem PIGLOG (cca 80 kg) a ve vy3ce hibetniho tuku a podilu
libové svaloviny uréenymi post mortem. Priikkazné rozdily byly také mezi genotypy genu RYRI ve vyice hibetniho tuku
a podilu libového masa méfenymi post mortem. Nebyly nalezeny rozdily ve sledovanych vlastnostech u prasat podle genotypt
Haell.

polymorfismus; gen ristového hormonu (GH); Haell; Mspl; RYRI; produkéni znaky

UvoD

Rustova schopnost je v chovu prasat jednim z roz-
hodujicich &initelt pfi produkci vepfového masa. Proto
je velka pozornost vénovina nejduleZzitéj$imu endogen-
nimu faktoru, ktery stimuluje rast a vyvin zvifat — rus-
tovému hormonu. Tento protein, ktery je tvofen v ade-
nohypofyze, zvySuje syntézu bilkovin, coZ se projevuje
jejich zmnoZenim v nékterych tkanich, pfedevsim

v kosternim svalstvu, omezuje jiné anabolické reakce,
zejména syntézu tuku z glycidd, a sou¢asné mobilizuje
tuk jako zdroj energie pro proteosyntézu. Timto zpuso-
bem ovliviiuje rist kosti, svald a vnitinich orgdni. Tato
klicova funkce ristového hormonu vede k vysokému
zajmu o studium proménlivosti genu riistového hormo-
nu (GH) na drovni DNA. Sleduji se souvislosti této
variability s uZitkovymi vlastnostmi a moZné vyuZiti
genu ristového hormonu jako ETL (economic trait lo-

*  Vyzkum byl proveden s podporou Grantové agentury Ceské republiky (grant &. 1282).
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cus) pro ristovou schopnost. Knorr et al. (1997) zjis-
tili prikazné asociace GH genotypu (Apal; HinPI)
s ukazateli jate¢né hodnoty. Priikazné diference v den-
nim pfiristku mezi genotypy genu GH (HinPl; Ddel)
publikovali Dworak etal. (1996). Dalsi autofi (Ca-
sas-Carrillo etal, 1997; Nielsen et al., 1995)
asociace mezi genotypy genu GH a produkénimi znaky
nezjistili. V

Gen rustového hormonu prasat byl zmapovan na
p-rameni 12. chromozomu (Yerle et al., 1993). K6-
dujici oblast zahrnuje 5 exont o celkovém transkrip&-
nim rozsahu kolem 1,7 kb (Vize, Wells, 1987 —
cit. Jiang et al, 1996). Ve struktufe genu byla dete-
kovéna variabilita pomoci metody polymorfismu délky
restrik&nich fragmenti — RFLP (Kirkpatrick,
1992; Schellander etal., 1994; Handler et al.,
1996; Jiang et al,, 1996) a konforma&niho polymor-
fismu DNA - DSCP (Nielsen et al.,, 1995).

Cilem této price byla analyza alelovych frekvenci -
Haell a Mspl polymorfismu genu ristového hormonu,
asociaci mezi polymorfismem geni GH a RYR/! a zkou-
méni asociaci téchto lokust s uZitkovymi znaky prasat.

MATERIAL A METODY
Populace

V experimentu bylo sledovano potomstvo rodicu
znamého genotypu RYR/ genu (matky N/n x otci n/n).
V pozici C byli pouZiti dva komer¢ni hybridni kanci.
Sledovani potomci pochézeli z prvnich vrhi matek-kfi-
Zenek (BU x L), populaci tvofilo 89 potomki.

Izolace DNA, PCR-RFLP

Genomovéi DNA 89 hybridnich prasat byla izolova-
na z krve modifikovanou proteinazovou metodou (N e -
bola, Dvofiak, 1994). Pomoci primeri GHI
a GH2 byl amplifikovan 506 bp dlouhy fragment zahr-
nujici 384. bazi prvniho intronu aZ 889. bézi tietiho
exonu genu GH (Kirkpatrick, 1992). DNA v 10 pl
bunééného lyzatu byla pouzita jako templat do celko-
vého objemu 50 pl reakéni smési (5 pl 10 x PCR pufru,
25 pmol kaZzdého primeru, 1,5 mM MgCl,, 200 uM
kazdého dNTP, 1,2 U Taq polymerazy). Po denaturaci
a inaktivaci proteinazy pii 99 °C/8 min probihala PCR
pfi teplotich denaturace 95 °C/40 s, annealing 60 °C/1
min a syntéza 72 °C/1,5 min. Syntetické faze posledniho
31. cyklu byla prodlouZena na 5 min. Po §tépeni restriké-
nimi enzymy Haell a Mspl (5 U/3 h) probéhla elektrofo-
réza v 3% agarézovém gelu. Jednotlivé genotypy byly
charakterizoviny vyskytem fragmentu o délce:

Haell +/+ 333; 173 bp
+/— 506; 333; 173 bp
—/- 506 bp

Mspl +/+ 222; 147; 137 bp
+/— 284; 222; 147;137 bp
—/- 284; 222 bp
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Genotypy RYRI genu byly stanoveny DNA-testem
podle metody autord Fujii et al. (1991) a postupu
zavedeného v nas$i laboratoii (Nebola et al., 1994).

Sledované ukazatele

Zvitata byla zafazena do vykrmu v hmotnosti 25 aZ
30 kg. U zvifat v hmotnosti 70 aZ 90 kg byly pfistrojem
PIGLOG 105 urCeny tyto ukazatele vykrmnosti a jate¢-
né hodnoty: vyska hibetniho tuku v cm (VHTP), pru-
mérny denni piiristek v g (PDP), plocha musculus lon-
gissimus lumborum et thoracis v cm? (MLLT) a podil
libového masa v procentech (LMP).

V hmotnosti cca 110 kg byla zvifata poraZena a byly
u nich stanoveny ukazatele jate¢né hodnoty: vyska hibet-
niho tuku v mm méfend posuvnym méfitkem na tfech
mistech jako nejkrat$i spojnice od vnéj$iho okraje kuZe
po horni okraj povézky oddélujici hibetni tuk od svalovi-
ny smérem ke stfedu 2. hrudniho obratle (T1), ke stfedu
posledniho hrudniho obratle (T2), ke stfedu 1. kiizového
obratle (T3) a jejich pramér v mm (VHTJ) (Smolak et
al., 1997). Podil libového masa v procentech (LMJ) byl
uréen dvoubodovou metodou (CSN 46 6160).

Statistické analyzy

Hardy-Weinbergova genotypova rovnovaha byla ur-
¢ena xz-testem. Interakce mezi jednotlivymi genotypy
byly analyzovany pomoci koeficientu kontingence pod-
le Cramera (Koschin a kol., 1992).

Vypocdty asociaci gent k uZitkovym vlastnostem by-
ly provedeny pomoci statistického programu SAS
(1985). Byla pouZita procedura GLM s t€mito modelo-
vymi rovnicemi:

a) Pro ukazatele uZitkovosti zjiSténé piistrojem PIGLOG:

Yijkimn =W + RYRI; + Haell; + Msply + ) + O, + b.xjjgypm, +

+ €jjkimn
kde: yijkimn = ijklmn-té pozorovini
[ — primérnd hodnota
RYRI; - efekt i-tého genotypu genu RYR/ (i = 1, 2)
Haell; - efekt j-tého genotypu genu Haell (j = 1, 2, 3)
Mspl, - efekt k-tého genotypu genu Mspl (k = 1, 2, 3)
S, - efekt I-tého pohlavi (/ = 1, 2)
(7] — efekt m-tého obdobi (m = 1, 2, 3, 4, 5, 6) — mésic
méfeni
b.Xjjymn — regrese na hmotnost pfi méfeni
Cjkmn  — Teziduum

b) Pro ukazatele uzitkovosti zji§téné post mortem:

Yijkimn =M + RYR1; + Haell; + Msply + S, + Oy, + b.Xjpn +

* Cijkimn
kde: yijkimn = ijklmn-té pozorovini
1! ~ prumémd hodnota
RYRI; - efekt i-tého genotypu genu RYR/ (i = I, 2)
Haell; - efekt j-tého genotypu genu Haell (j = 1, 2, 3)
Mspl, - efekt k-tého genotypu genu Mspl (k = 1, 2, 3)
M - efekt /-tého pohlavi (/ = 1, 2)
oL - efekt m-tého obdobi (m = 1, 2, 3, 4, 5, 6) — mésic
porazky
b.X;jxjmn — regrese na pordZkovou hmotnost
€ijkimn  — T€Ziduum
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MspI

VYSLEDKY A DISKUSE

Polymorfismus genu GH detekovany restrikénimi en-
donukledzami Haell a Mspl (obr. 1) odpovidal vysled-
kum, které publikovali Schellander et al. (1994).

Pii testovani skutednych a olekdvanych frekvenci
genotypu genu GH jsme nenalezli prikaznou diferenci
od rovnovazného stavu populace. RozloZeni genotypti
genu GH odpovidalo Hardy-Weinbergové rovnovaze
(tab. T). Vy§3i frekvence alel Haell" a MspI* byla
v souladu s udaji autora Kirkpatrick (1992) urce-

Haell

1. Stépeni 506 bp dlouhého PCR-produktu
genu GH restrikénimi endonukledzami
Mspl a Haell — Digestion of 506 bp PCR-
-product of GH gene with restriction en-
donucleases Haell and Mspl

| — PCR-produkt, 2 — MspI'/Mspl*, 3 -
Mspl*IMspl*, 4 — Mspl'IMspl™, 5 - PCR-
produkt, 6 — Haell/Haell*, 7 ~ Haell”
/Haell”, 8 — Haell*/Haell*

nymi v hybridni populaci. Také Handler et al.
(1996) zjistili vy$si frekvenci alely Haell* u plemene
landrase, naopak Schellander et al. (1994) pozo-
rovali u téhoZ plemene vys$8i frekvenci alely Haell™.
NiZsi frekvence alely MspI™ odpovida vysledkim auto-
ri Kirkpatrick (1992), Schellander et al.
(1994) a Handler et al. (1996).

V souboru byly nejvice zastoupeny genotypy Haell*/
Haell™ a MspTt/MspI* (tab. I). Nejvice frekventovanym
genotypem podle autori Handler et al. (1996) i
Schellander et al. (1994) byl u plemene landrase

Distribuce genotypt a alel genu GH u souboru hybridnich prasat — Distribution of the genotypes and alleles of the GH gene in hybrid pigs

Genotyp? GH
GH polymorfismus' Frekvence alel’
-/~ I+ +/+
n 6 49 34 + = 0,657 + 0,036
GH-Haell
frekvence genotypi* 0,067 0,551 0,382 - =0,343 £ 0,036
X} =444 df. =2 P> 0,05
n 3 25 61 + = 0,826 + 0,029
GH-Mspl
frekvence genotypi 0,034 0,281 0,685 -=0,174 £ 0,029
x* = 0,043 df. =2 P> 0,05

'GH polymorfism, 2genotype. 3fn:quency of alleles, 4fn:qu(:m:y of genotypes

II. Distribuce kombinace genotypi GH-Haell/Mspl podle genotypii genu RYRI — Distribution of GH-Haell/Mspl combined genotypes in

connection with RYR/ genotypes

RYRI = N/n GH-Mspl i
Celkem
GH-Haell /- +/+
~/- 0 0 4 (7,02) 4 (7,02)
I+ 1(1,75) 11 (19,3) 16 (28,07) 28 (49,12)
+/+ 0 4(1,02) 31 (36,84) 25 (43,86)
Celkem 1.(1,75) 15 (26,32) 41 (71,93) 57 (100,00)
RYRI = n/n GH-Mspl
Celkem!
GH-Haell —- ++
/- 0 0 2 (6,25) 2 (6,25)
—/+ 0 8 (25) 13 (40,63) 21 (65,63)
++ 2 (6,25) 2 (6,25) 5 (15,62) 9 (28,12)
Celkem 2 (6,25) 10 (31,25) 20 (62,5) 32 (100,00)

'total
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III. Ukazatele jatecného téla (least squares means + standard errors) 74 hybridnich prasat podle genotypu geni RYR I, GH-Haell a GH-Mspl méfené piistrojem PIGLOG v Zivé hmotnosti cca 80 kg — Estimates

of effects of RYRI, GH-Haell and GH-Mspl genes on growth and carcass traits determined by PIGLOG in live weight ca. 80 kg in 74 hybrid pigs

Gen RYRI GH-Haell GH-Mspl

Promé&nna N/n (45) n/n (29) -/~ (5) +/- (39) +/+ (30) ~/- (3) +/- (20) ++ (51)

LMP! 56,91 £ 0,56 57,63 £ 0,39 56,77 £ 0,98 57,62 £ 0,54 57,42 + 0,49 55,75+ 1,18 57,82 + 0,57 58,26" + 0,41

VHTP? 1,37 £ 0,06 1,33 £ 0,06 1,41 £ 0,10 1,31 +£0,05 1,32 + 0,05 1,53"+0,12 1,29° + 0,06 1,23% + 0,04

PDP? 517,54 £ 10,56 507,53 £ 11,12 491,86 + 18,34 519,24 = 10,05 526,50 £ 9,16 525,60 £ 22,16 511,73 + 10,70 500,27 + 7,64

MLLT* 46,48 = 1,19 48,07 £ 1,25 48,20 + 2,07 47,29 £ 1,13 46,34 £ 1,03 47,40 = 2,50 47,03 £ 1,21 47,41 £ 0,86
Priméry skupin ozna¢ené riznymi pi; y se lii statisticky vyznamné: * - P < 0,05

The group averages denoted with different letters are statistically significantly different: * — P < 0.05

'lean meat content, “backfat, 3avemgc daily gain, Smusculus longissimus lumborum et thoracis area

IV. Ukazatele jateného t&la (least squares means + standard errors) 80 hybridnich prasat podle genotypi geni RYR I, GH-Haell a GH-Mspl m&fené post mortem — Estimates of effects of RYR I, GH-Haell and

GH-Mspl genes on growth and carcass traits determined post mortem in 80 hybrid pigs

Gen RYR! GH-Haell GH-Mspl
Promé&nna N/n (51) n/n (29) ~I- (6) +/- (42) +/+ (32) -I- (3) +/-(22) +/+ (55)
TI! 29,24 + 1,69 28,29 + 1,73 28,86 + 2,78 29,04 + 1,65 28,39 + 1,52 31,44 + 3,61 28,65 + 1,64 26,20 + 1,14
T2? 21,43 £ 1,35 20,51 + 1,38 22,86 +2,23 19,60 + 1,32 20,42 + 1,22 20,59%% + 2,90 23,184 + 1,32 19,14% £ 0,91
T3? 15,16 + 1,20 12,95° + 1,23 14,51 + 1,98 14,38 + 1,18 13,29 + 1,08 14,35 + 2,58 14,85 + 1,17 12,98 + 0,81
VHTJ* 21,92 1,10 20,58 + 1,12 22,09 + 1,81 21,01 % 1,07 20,64 + 0,99 22,10 + 2,35 22,19*+ 1,07 19,46° £ 0,74
LMJS 55,91*+ 0,95 57,97° + 0,97 57,10 £ 1,57 56,09 + 0,93 57,62 + 0,86 55,35% + 2,04 56,75+ 0,92 58,71° + 0,64

Priméry skupin oznagené riiznymi pi: y se liSi statisticky vyznamng: - P < 0,05; * - P < 0,01

The group averages denoted with different letters are statistically significantly different: * — P < 0.05; A_Pp<001

!2nd chest vertebra backfat, %ast chest vertebra backfat, 315t sacral vertebra backfat, 4average backfat, Slean meat content




genotyp MspI*/MspI*. Avsak u plemene edelschwein
byla distribuce podobna, a to Mspl*/Mspl* i MspI*/
Mspl™. Frekvence genotypt Haell podle vysledki jme-
novanych autord byla u obou plemen riizna.

Pfi zkoumani asociaci mezi polymorfismy genu
RYRI, Haell a Mspl pomoci kontingen&niho koeficien-
tu Cramerova V jsme nezjistili prukazny vztah (P >
0,05) mezi Ziadnym z genu (V = 0,163 pro RYRI —
Haell; V = 0,137 pro RYRI — MspI).

Rovnovaha Hardyho-Weinberga pro gen RYRI ne-
byla zji¥tovana, nebot analyzovany soubor byl potom-
stvem rodicl zamérné vybranych podle genotypu lokusu
RYRI (otec n/n x matka N/n). U potomstva se proto ne-
vyskytl genotyp dominantniho homozygota N/N. Relativ-
ni frekvence alel tohoto genu byly tyto: N = 0,32 + 0,04;
n = 0,68 + 0,04. V tab. II uvadime distribuce genotypt
Haell/Mspl ve spojeni s genotypy RYRI. NejCastéjsi
kombinaci genotypu genu GH spojenou s heterozygotnim
genotypem N/n RYRI genu byl homozygot v obou loku-
sech HaeIl™*/MspT*™ (36,84 %), ve spojeni s homozygot-
nim genotypem n/n genu RYR/! byla nejcastéji pozorova-
na kombinace Haell'™/MspI** (40,63 %).

V tab. III a IV jsou prezentovany ukazatele vykrm-
nosti a jate¢né hodnoty a jejich asociace s polymorfis-
my genl RYRI, Haell a Mspl. Nebyly zjiStény rozdily
v uzitkovych vlastnostech méfenych pfistrojem PIG-
LOG mezi genotypy genu RYRI a genu Haell (tab. III).
Rozdily byly pritkazné v podilu libového masa a vysce
hibetniho tuku mezi genotypy genu Mspl. Prasata ge-
notypu MspI*/MspI* méla prikazné vyssi podil libové-
ho masa a niZ§i vySku hibetniho tuku neZ prasata ge-
notypu MspI /MspI”. Mezi homozygoty a heterozygoty
Mspl nebyl zjistén prikazny rozdil ve sledovanych
vlastnostech. Zadny ze tif gent nebyl prikazng asocio-
van s ukazatelem T1 méfenym post mortem (tab. IV),
v ostatnich ukazatelich jatetné hodnoty byly zjiitény
rozdily podle genotypu. Heterozygoti N/n genu RYR]
se vyznatovali prikazné vy$§i hodnotou T3 a niZ§i
hodnotou LMJ ve srovnani s recesivnimi homozygoty
n/n. Byly zji§tény vysoce prikazné rozdily mezi geno-
typy MspI*IMspI” a MspI*/MspT* genu GH v ukazate-
lich T2, VHTJ a LMJ ve prospéch homozygotli. Roz-
dily ve sledovanych uZitkovych vlastnostech mezi
genotypy genu Haell nebyly nalezeny.

Vysledky naznacuji, Ze Mspl polymorfismus genu
GH by mohl byt uZiteCny pfi selekci s podporou mar-
kerti (MAS) k redukci hibetniho tuku a zvySeni podilu
libového masa v jateCném téle.
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NEKROLOG

Za prof. Ing. Pavlom Majerciakom, DrSc.

Po kritkej tazkej cho-
robe zomrel 13. aprila
1998 prof. Ing. Pavol
Majerciak, DrSc., dlho-
ro¢ny vedecky pracovnik
Vyskumného ustavu Zi-
vocisnej vyroby v Nitre.

Narodil sa 27. 6. 1924
v Partizanskej Lup¢i,
okres Liptovsky Mikulas,
v rodine malorolnika. Po
maturite v roku 1944 sa
v roku 1945 zapisal na ’
Vysoki $kolu technickid, odbor polnohospodarstvo.
Stidia ukongil na Vysokej $kole polnohospodérskeho
a lesnickeho inZinierstva v roku 1949. Po niekolkych
prechodnych zamestnaniach nastipil 1. 1. 1953 na Vy-
skumny ustav Zivoci$nej vyroby vo Viglasi, ktory sa
v roku 1961 prestahoval do Nitry. Tu pracoval aZ do
odchodu na zasliZeny odpoginok.

Prof. Majerciak sa cely svoj plodny Zivot venoval
vyskumu v chove ofipanych. Spolu s kolektivom spo-
lupracovnikov, biologickymi sluZbami a sesterskymi
pracoviskami na Slovensku i v Cechéich riesil rozhodu-
juce otazky reprodukcie, plemenérstva a techniky cho-
vu oSipanych s cielom ich ekonomického dopadu na
produkciu kvalitného brav€ového misa.
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Pocas svojej aktivnej ¢innosti vychoval cely rad ve-
deckych, pedagogickych i odbornych pracovnikov,
ktori dalej UspeSne rozvijaji a realizuji jeho myslien-
ky. Bol tvorcom i realizitorom mnohych vyznamnych
postupov pre rozvoj a dynamiziciu chovu o$ipanych,
z ktorych zasadny vyznam mal ,Hybridizaény pro-
gram*, ciefom ktorého bolo prostrednictvom S$pecidlne
§lachtenych vychodiskovych plemien produkovat
misové typy hybridov, vyhovujicich svojou Struktirou
jatocného tela i kvalitou mésa meniacim sa poZiadav-
kdm konzumenta.

Prof. MajerCiak bol dlhoroénym &lenom vedeckych
rad vo VUZV Nitra, VSP Nitra a VUCHP Kostelec nad
Orlici a ¢lenom komisii pre kandidatske i doktorské ha-
bilitacie. DIhodobo pdsobil ako ¢len redakénych rad od-
bornych i vedeckych Casopisov, ale i ako predseda a ¢len
vyberovych a uznévacich komisii v chove oSipanych.

Jeho celoZivotné dielo vyznamne prispelo k rozvoju
slovenskej vedy i progresivnej praxe a ddstojne nés re-
prezentovalo v zahranici, za ¢o mu bolo niekolkrat ude-
lené spolocenské i vedecké ocenenie a vyznamenanie.

V osobe prof. Ing. Pavla Majer¢iaka, DrSc., straca-
me vyznamného vedca, dobreho priatela a skromného
¢loveka, ochotného podat pomocni ruku v kazdej situ-
acii. Ti, s ktorymi preZil svoj plodny Zivot, odovzdal
im svoje vedecké i praktické poznatky a zasvitil ich do
tajov vedy a jej aplikdcie, budi na neho stale spominat.

Cest jeho pamiatke.

Ing. Jan Poltdrsky, DrSc., a spolupracovnici
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CHANGES IN AMINO ACID COMPOSITION OF GOAT’S
MILK DURING THE FIRST MONTH OF LACTATION

ZMENY AMINOKYSELINOVEHO SLOZENI KOZIHO MLEKA
V PRUBEHU PRVNIHO MESICE LAKTACE

S. Kraémar, S. Gajdusek, J. Kuchtik, L. Zeman, F. Horik, G. Doupovcova,
E. Kra¢marova

Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: In goats of the White Short-wooled breed of the 2nd and higher lactations, changes in amino acid composition
of milk were studied from the 5th to the 33rd days of lactation. The amino acids serine, proline, glycine, alanine, glutamic
acid, aspartic acid, arginine, histidine, methionine and cystine indicated a gradual and even decline during the period under
study; in lysine and valine by the 19th day, a moderate decline tendency was registered, followed by a sharp drop by the
26th day. In threonine and isoleucine, a sharper drop was registered by the 19th day of lactation, and in phenylalanine, a very
sharp drop occurred by the 26th day of lactation. From the 26th day of lactation, a gradual decline was registered in all amino
acids. During that period, in non-essential amino acids (NEAA), the decline ranged 0.39-10.05%; in essential amino acids
(EAA), it ranged 0.79-41.54%. Within the sum of NEAA and the sum of Met + Cys, the decline was gradual and regular.
Within the sum of EAA, during the period from the Sth to the 26th days of lactation, a sharper drop followed by subsequent
gradual decline was evident.

goats; milk; amino acids

ABSTRAKT: U koz plemene bild kritkosrstd na druhé a vy3$3i laktaci byly sledoviany zmé&ny aminokyselinového sloZeni
mléka od 5. do 33. dne laktace. Aminokyseliny serin, prolin, glycin, alanin, kyselina glutamova, kyselina asparagovd, arginin,
histidin, metionin a cystin vykazovaly b&hem sledovaného obdobi pozvolny a rovnomérny pokles, u lyzinu a valinu byla
zaznamenéna v obdobi do 19. dne mirné sestupna tendence, nisledovina prudkym poklesem do 26. dne. U treoninu a izo-
leucinu byl zaznamenan prudsi pokles do 19. dne laktace a u fenylalaninu velmi prudky pokles do 26. dne laktace. Od 26.
dne laktace byl u viech aminokyselin zjiitén pozvolny pokles.

kozy; mléko; aminokyseliny

INTRODUCTION

Domesticated forms of the genus Capra are impor-
tant producers of animal proteins and other valuable
raw materials all over the world. Goat’s milk and prod-
ucts from it are of esteemed dietetic and irreplaceable
nutritive properties. The demand for these non-tradi-
tional products has enhanced this rather undeveloped
branch of animal production into increased concern.

During the previous years, the major attention was
paid, first of all, to examinations of the principal milk
components and to their changes depending on the
stage of lactation, breed, feeding and others. Results
have been published by a number of authors in reviews
and in reports by the IDF (1995). Of more recent inland
studies, the paper by Boro§ etal. (1985) can be men-
tioned, who found, in mixed milk and similarly to other
authors (see IDF 1995, EAAP 1996), a decrease of the
content of all components from the beginning of lacta-
tion approximately to the 130th up to the 150th days,

CZECH J. ANIM. SCI, 43, 1998: 251-255

and a renewed increase during the last third of lactation
due to the change in milk production. In recent years,
the attention has focused more on investigations of re-
lationships between milk composition and its proper-
ties, namely as regards the hygiene of obtaining and
reprocessing of milk, health state of animals and others
(Boro§, Stevonkova, 1987; Boro§, 1994;
Chianese et al. 1994; Lien et al.,, 1994; IDF,
1995; EAAP, 1996).

The most important components of goat’s milk, to
which a permanent attention is paid both from nutritive
and technological points of view, are nitrogen sub-
stances. First of all, proteins, especially casein frac-
tions, but also proteoso-peptones, volatile amino acids
and non-proteic nitrogen substances (Fitcher, 1986;
Jelinek et al., 1994; EAAP, 1995). The first study
on the amino acid composition of goat’s milk was pub-
lished by Héller (1962). The mean contents of cer-
tain amino acids in mixed samples of goat’s milk are
reported from Italy by Ubertalle etal. (1980), from
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France by Grandpierre et al. (1988), from Egypt
by Mahran et al. (1988), from Slovakia in Short-
-wooled goat by Boro§ (1988), from Poland in three
breeds of the Polish White Thoroughbred goat by
Brzostowski etal. (1995) and from the Czech Re-
public in goat, without data on the breed, by Zeman
et al. (1995).

After treatment, goat’s milk is used from the 6th day
after the birth, namely both in our country (Kolektiv,
1991) and abroad. The Slovak norm (STN 57 0520)
permits the reprocessing from the 8th day after birth.
During this period, of course, changes in crude protein
content, particularly in protein fractions, occur, and
even changes in the total amino acid composition can
be assumed. For this reason, the aim of the present
study was to assess changes in amino acid composition
of individual goat’s milk occurring from the 5th to 33rd
days after the birth.

MATERIAL AND METHODS

Changes in amino acid spectrum of goat’s milk were
studied in 8 goats (of every goat’s 5 samples) of the
White Short-wooled breed for the 2nd and higher lac-
tations from the Sth to the 33rd days after birth during
the period from March to May 1994.

Goats received feed rations consisting of:

— wilted haylage, dry matter 40%, fed ad libitum

— bulk fodders, feed ration of 0.20 kg

— meadow hay, feed ration of 1 kg

— NaCl and mineral supplements, feed ration of 0.05 kg.

Milk samples of ca. 100 ml were taken from the 5th
day after birth always in weekly intervals during the
morning milking, after homogenization of obtained
milk, and frozen subsequently.

Nitrogen substances were determined after Kjehl-
dahl using the apparatus Kjeltec Auto 1030 Analyzer
(f. Tecator). Crude protein was calculated as N x factor
of 6.37.

Milk samples for amino acid determination were ad-
justed using acidic and oxidative acidic hydrolysis after
Davidek et al. (1981). The chromatographical
analysis of sample hydrolysates was performed using
the analyzer AAA 339 (f. Mikrotechna Prague) and
using Na-citrate buffers and ninhydrin detection. Later,
during the analysis of amino acids, methioninsulphone
was transferred to methionine (multiplied by a factor
of 0.823) and cysteic acid was transferred to cystine
(multiplied by a factor of 0.71).

Results were evaluated using variation statistics
(ANOVA) after Snedecor and Cochran (1967).

RESULTS

Mean contents of essential and non-essential amino
acids, crude protein (CP), sums of amino acids (£ AA),
sums of essential amino acids (£ EAA), sums of non-
-essential amino acids (£ NEAA) and X Met + Cys of
goat’s milk during the period from the 5th to the 33rd
days of lactation are presented in Tabs. I and II, while
their graphical representation is given in Figs. 1-4.

Comparing the values found on the 12th, 26th and
33rd days of lactation with the Sth day of lactation
(= 100%), we came to the following conclusions:

In NEAA during the respective period, the decline
ranged 0.39-10.05%, in EAA it ranged 0.79-41.54%.

The decline of NEAA in goat’s milk on the 12th day
compared with that on the S5th day of lactation, the
contents of alanine (Ala), serine (Ser), glutamic acid
(Glu) and tyrosine (Tyr) were reduced to 2%. The de-
cline to 4% was registered in aspartic acid (Asp), gly-
cine (Gly) and proline (Pro). Comparing the 19th with
the 5th day, we found the decline to 4% in Glu, Ala
and Ser, to 7% in Pro, Tyr and Asp, and in Gly to 7.7%.
On the 26th day of lactation compared with the 5th day,
a decrease occurred, in Glu, Ala, Ser and Tyr to 6%, in
Asp, Pro and Gly to 10%. In the amino acid content on
the 33rd day, as compared with the 5th day of lactation,

252

I. Changes in quantita-
tive values of non-essen-
tial amino acids of goat's
milk during the 5th to the
33rd days after the birth
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II. Quantitative values of non-essential amino acids of goat's milk (mg/100 ml) during the 5th to the 33rd days after the birth (mean + S.E.)

CP

3 507.8 + 508.65

I AA
35834 +308.29 | 4 016.3 + 527.64

32043 +281.24 | 3 558.4 + 482.49
3 176.3 £ 259.29 | 3 448.2 + 372.47

I NEAA
1 802.8 £ 10291

1771.7 £ 138.15 | 3 448.7 + 286.29 | 3 725.5 + 462.59

1729.7 £ 109.34 | 3 332.9 + 29431

1694.4 + 15833
1681.0 + 142.57

Tyr
38.2 + 10.02

359 £ 11.39
31.5 £ 8.85

30.3 £ 10.08

29.7 £ 10.09

Ala

102.1 £11.13

101.7 £ 11.04

99.3 £8.12
97.6 £9.18

97.1 £ 11.11

Gly
121.4 + 848
118.8 £9.02
112.0 + 8.36
110.3 + 8.50
109.2 + 8.02

Pro
97.5+10.73

90.1 + 10.41

88.4 + 9.54

80.1 + 10.12

78.9 + 11.07

Glu

Ser

Asp
272.1 £2245
264.8 £21.98
255.2 £22.51
250.3 + 23.04
249.7 + 21.05

Day

5
12
19
26

33

a decline to 7% occurred in Ala, Ser, Glu and Tyr, to
10% in Asp, Pro and Gly.

It is obvious from the graphical representation that in
NEAA Glu, Asp, Ser and Pro, a gradual and even decline
occurred during the whole period under study; in Gly and
Ala, a sharper drop was registered by the 19th day, fol-
lowed by subsequent gradual decline. In Tyr, a sharper
drop is evident up to the 26th day of lactation.

The decline of EAA on the 12th day, as compared
with the 5th day of lactation (=100%), was to 4% in
valine (Val), histidine (His), arginine (Arg), lysine
(Lys) and leucine (Leu), to 7% in methionine (Met) and
threonine (Thr), to 14% in isoleucine (Ile) and to 17%
in phenylalanine (Phe). Compared the 19th day with
the 5th day, a decline to 5% occurred in Val, His, Lys
and Arg, the decrease to 8% was registered in Leu and
Met, to 10% in Cys, to 14% in Thr, to 19% in Ile and
to 29% in Phe. Compared the 26th day with the 5th day
of lactation, a decline occurred to 6% in His, to 10%
in Val, Arg and Met, to 13% in Cys, Lys and Leu, to
16% in Thr, to 20% in Ile and to 40% in Phe. Compar-
ing the 33rd day with the 5th day of lactation, we found
the decline to 7% in His, to 11% in Val, Arg and Met,
to 14% in Cys, Leu and Lys, to 16% in Thr, to 21% in
Ile and to 41.5% in Phe.

According to the graphical representation, a gradual
decline was registered in EAA Arg, His, Met and Cys
during the whole period under study. In Val and Lys,
a gradual decline was registered during the first 19
days of lactation; during the period from the 19th to the
26th days, a sharp drop followed by subsequent grad-
ual decline occurred. The decline tendency in Leu was
coincident with that in Val and Lys, but of lower
slopes. In Thr, a regular decrease was registered. In Ile,
a similar tendency to that in Thr appeared, but during
the period between the Sth to the 12th days, the drop
of the amino acid was sharper. In Phe, a very sharp
drop outstands up to the 26th day of lactation, followed
by subsequent gradual decline.

The course of the £ NEAA is illustrated in Fig. 4;
compared the 12th day with the 5th day (= 100%) of
lactation, the decrease was lower 2%, 4% on the 19th
day, 6% on the 26th day and 6.5% on the 33rd day. In
Z EAA, the declines were found 2 : 10 : 15 : 16%
respectively, in £ Met + Cys, they were 4 : 8.5 : 10 :
10.7% respectively.

In £ NEAA and Z Met + Cys the decline was slight
and regular. In £ EAA, during the period from the 5th
to the 26th days of lactation, an evident sharper drop
with subsequently gradual decline was observed.

DISCUSSION

Of the available Czech and foreign literature dealing
with the problems of changes in amino acid composi-
tion of goat’s milk in the course of lactation, only the
study by Boro§ (1988) is known, who examined the
amino acid composition of mixed samples of goat’s
milk in the Slovak Short-wooled goat at the beginning,

: /
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in the middle and at the end of lactation. When we
compared the values of amino acid composition in
goat’s milk during the 5th to 33rd days of lactation with
those by Boro§ (1988) from the lactation beginning,
we found approximately the same values (in
mg/100ml), e.g. in Thr (212.8-178.1 : 202.4), in Lys
(321.2-278.9 : 283.7), in His (95.9-89.8 : 87.3); in
Asp, Gly, Pro and Ser and all other amino acid, we
found higher values.

Our results correspond with the values presented by
Ubertalle et al. (1980) in goat’s breeds from Italy.
Comparing the values of mixed samples presented by
Grandpierre et al. (1988) in goat’s breeds from
France with our results, we suggest that we always found
higher values, e.g. in Met (90.1-81.0 : 48,5 mg/100 ml),
in Lys (321.2-278.9 : 229.7), in Thr (212.8-178.1 :
149.3) and in Cys (41.3-36.3 : 16.3). Comparing our
results in EAA with the values presented by Mahran
et al. (1988) for Egyptian goats, we found that the
content of Lys and Leu is coincident in both breeds
(321.2-278.9 : 290.1, or 305.7-267.3 : 318.1 mg/100 ml),
but in Val and Arg, our values are substantially lower
(Val - 189.9-170.1 : 235.8; Arg — 143.8-130.2 :
220.5 mg/100 ml). Comparing our results with the data
by Brzostowski etal. (1995), we found coincident
values in Leu, Met, Phe, Ala, Ser and Cys. Higher
values were found in Ile (191.2-152.2 : 135.2 mg/
/100 ml), in Lys (321.2-278.9 : 223.8), in Tyr (138.2-
129.7 : 112.6), in Arg (143.8-130.2 : 123.4), in Asp
(272.1-249.7 : 225.2); substantially higher values were in
Glu (779.7-735.8 : 572.7) and in Gly (121.4-109.2 :
55.6). Contrary to Brzostowski et al. (1995), we
registered lower in Val (214.1 : 189.9-170.1), in His
(109.8 : 95.9 — 89.8), and substantially lower values were
for Pro (328.0 : 197.5-178.9).

The present study confirms the conclusions by
Borog etal (1985) on the gradual decline of CP and
amino acids during the first phase of lactation. Com-
paring the data on EAA in mixed samples of goat’s
milk, without data on breed appurtenance, by Zeman
et al. (1995) with our data, we found the coincidence
in Ile, Lys, Met, Phe, Arg and Cys. Lower values were
in Leu, Tyr and Val, higher values in Thr.
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MORFOLOGIA SPERMII AKO UKAZOVATEL KVALITY
RIEDIDLA

SPERM MORPHOLOGY AS AN INDICATOR OF DILUENT QUALITY

J. Csuka

Research Institute of Animal Production, Poultry Management and Breeding Station,
Ivanka pri Dunaji, Slovak Republic

ABSTRACT: Under laboratory conditions we compared the quality of six diluents for turkey insemination based on the
proportion of live spermatozoa, motility, resistance, survival and ten morphological indices of spermatozoa. We compared
Lake’s diluent, UKRNIP-6, modified glutamate diluent, Thyrode's solution, phosphate diluent, Litjen’s and Horst diluent. It
was found that ejaculate dilution negatively affected the morphology of spermatozoa and the proportion of live spermatozoa.
The storage of ejaculate has resulted in an increased incidence of morphological abnormalities. The tests have revealed the
differences in quality of different diluents, i.e. they are suitable for preliminary choice of diluents and testing the efficiency
of individual diluent components. From ten morphological indices it is sufficient to detect just the proportion of morpholo-
gically normal spermatozoa, number of spermatozoa with bent neck, number of morphologically abnormal spermatozoa or
just some of them. Further morphological parameters, such as the number of dead spermatozoa and the number of neck
deformations indicated a low variability between the diluents or they had a very low frequency: budded and disturbed head,
spermatids and nonmature spermatozoa, acrosome deformations, twisted head and other deformations.

sperm morphology; diluent quality

ABSTRAKT: Posudzovali sme kvalitu Siestich riedidiel pre insemindciu moriek za laboratérnych podmienok na zédklade
podielu Zivych spermii, pohyblivosti, rezistencie, preZivatelnosti a desiatich morfologickych znakov spermii. Porovndvali sme
tieto riedidla: Lakeho riedidlo, UKRNIP-6, glutamatové riedidlo, lyofilizovany Tyrodeho roztok, fosfitové riedidlo a lyofili-
zované riedidlo Litjensa a Horsta. Zistili sme, Ze riedenie ejakulatu negativne pdsobilo na morfolégiu spermii a podiel Zivych
spermii. Vplyvom skladovania ejakuldtu sa pocet morfologickych abnormalit spermii zvySoval. PouZité testy preukazali
kvalitativne diferencie medzi testovanymi riedidlami, a s teda vhodné pre predbeZny vyber riedidiel pre jednotlivé druhy
a na testovanie komponentov novo vyvijanych riedidiel. Z desiatich testovanych morfologickych ukazovatelov spermii staci
pre posudenie vhodnosti riedidiel pouZit test stanovenia po¢tu morfologicky normdlnych spermii, podielu spermii so zahnutym
kr&kom a podielu morfologicky abnormélnych spermii. Dal§ie morfologické ukazovatele, ako po&et mitvych spermii a po&et
abnormalit spojovacieho useku, preukazuji vplyvom jednotlivych riedidiel mali variabilitu, ESte niZSou variabilitou sa
vyznaluje vyskyt spermii s napucanou hlavi¢kou, spermatidov a nezrelych spermii, abnormality akrozému, zato¢end hlavitka
a iné abnormality v morfologii spermii.

morfolégia spermii; kvalita riedidla

UvVoD

Morfol6gia spermii je vlastnost, ktorej posidenie
prichddza do uvahy najcastejSie pri posudzovani ich
Zivotaschopnosti. Wakely a Kosin (1951) popi-
sali Struktiru normalnej a abnormélnej spermie moria-
kov pomocou svetelného mikroskopu. Na hlavicke
spermii zaznamenali primarne zmeny, menovite zdvo-
jenie hlavicky a obrovské hlavicky, a sekundérne zme-
ny vo forme vakuolizicie. Dalej pozorovali napucané
hlavicky a skricanie hlaviciek do klbka. Domnievaji
sa, Ze frekvencia zmien je sezénne podmienend. Lake
(1954) zaznamenal, Ze spojenie medzi hlavickou a kr¢-
kom je zranitelnejSie — pozoroval vyskyt spermii s ohnu-
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tym kré¢kom. Podrobnou charakteriziciou a zobrazenim
morfologickych zmien spermii sa zaoberal Skroba-
nek (1985). Podiel mftvych a morfologicky abnor-
malnych spermii zavisi od reprodukénej sezony (Woo-
dard et al., 1975), osmotického tlaku (Yamane,
1972) a od teploty prostredia (Ogasawara et al.,
1976). Na vztah medzi morfolégiou spermii a schop-
nostou oplodnenia poukédzali Yamane (1972), Ne-
stor, Brown (1976) a Sinha, Mukherjes
(1976). Dedivost podielu morfologicky abnormalnych
spermii je nizka (Nestor, Brown, 1976; Stefio-
va, Ledec, 1979). Saeki (1960) uvadza vyskyt
spermii s ohnutym krékom, ktory sa vplyvom riedenia
a skladovania zvy3uje. Po riedeni 0,9% roztokom NaCl
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v pomere 1 : 1 bol pocet deformovanych spermii naj-
nizsi (26,6 %), po riedeni v Tyrodeho roztoku bol vy§si
(35,9 %) a po riedeni v 5,2% roztoku fruktézy bol na-
jvyssi (42,2 %).

Krustev a Danov (1970) skiasali vplyv riede-
nia a skladovania ejakulatu kohitov na ultraStruktiru
spermii pri teplote 2-5 °C pocas 6, 24, 48 a 72 hodin.
Pohyblivost po 6 hodinach poklesla na 66 % vo fyzio-
logickom roztoku, na 65 % v Lakeho roztoku, na 73 %
v Tyrodeho roztoku a na 60 % v neriedenej vzorke
a po 48 hodinach skladovania na 20 - 0 — 30 — 0 %.
Nasledkom skladovania pozorovali morfologické zme-
ny na hlavi¢ke a na bi¢iku spermii.

Lake a McIndoe (1976) pouZivaji percentu-
alny podiel normalnych spermii ako ukazovatel kvality
ejakuldtu pri kratkodobom skladovani a pozorovali
zvySenie poctu morfologicky abnormélnych spermii
v ejakulate poCas skladovania. Maeda a Terada
(1982) zistili, Ze ked bol ejakulat skladovany pri teplo-
te 5 °C pocas 24 hodin v neriedenom stave, podiel mor-
fologickych abnormalit dosiahol 80,8 %, po riedeni 1%
roztokom NaCl dosiahol 91,0 %, po riedeni krvnym
sérom 96,9 %, po riedeni Lakeovym roztokom 26,5 %
a po riedeni gluk6zou len 9,7 %.

V nasSich pokusoch sme skimali moZnosti postidenia
kvality riedidiel na zaklade morfologickych testov.

MATERIAL A METODA

K pokusu sme pouZili moriaky hybrida Ivagal taz-
kého typu ustajnené na hlbokej podstielke bez vybehu,
kfmené ad libitum kimnou zmesou pre plemenné mor-
ky. Ejakulat sa ziskal dorzoabdomindlnou masaZou
v tyzdennych intervaloch. Pri jednorazovom odbere
sme ziskali ejakulat od 25 aZ 30 moriakov. Ejakulat po
odbere sa prepravoval v termoske a potom sa nim ma-
nipulovalo pri izbovej teplote. Na tito teplotu boli za-
hriate aj riedidla a pouZité pomdcky. Po dokonalom
rozmie$ani ejakuldtu sme odobrali vzorku na §tidium
morfolégie spermii. Ejakulat sme rovnomerne rozdelili
do 6 skimaviek a nariedili v pomere 1 : 1. PouZili sme
tieto riedidla:

1. Lakeho riedidlo — jeho zloZenie popisali Lake
a McIndoe (1976) a Csuka et al. (1978).

2. Riedidlo UKRNIP-6, ktorého zloZenie bolo uverej-
nené v publikdcii autorov OstaSenko a Bon-
darenko (1973 —cit. Bondarenko, 1975).

3. Glutamatové riedidlo, ktoré publikovali Pingel et
al. (1978), s tou modifikiciou, Ze namiesto glutama-
tu sodného sme pouzili kyselinu glutamovi.

4. Lyofilizovany Tyrodeho roztok — jeho zloZenie bolo
popisané skor (Csuka et al., 1980).

S. Fosfatové riedilo, ktoré popisali Strzek et al.
(1980).

6. Lyofilizované riedidlo Litjensa a Horsta — podrobné
zloZenie popisali Csuka a Lede¢ (1982).
Ejakuldt po zriedeni sme uloZili do chladnitky

a skladovali pri teplote 2 = 0,5 °C pocas 24 hodin.
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Potom sme vzorky vybrali a pri laboratérnej teplote
sme spermie farbili nigrozin-eozinovou metédou a cez
imerziu pri 1 000ndsobnom zvicSeni mikroskopom
Olympus sme posudzovali morfol6giu a stanovili pocet
Zivych a mitvych spermii. Po 24 hodinich skladovania
sme zistovali pohyblivost a rezistenciu spermii v eja-
kulate a preZivatelnost v 24hodinovych intervaloch
podla skor popisaného postupu (Csuka et al., 1978).
Po 24hodinovom skladovani sme zistovali preZivatel-
nost spermii v jednotlivych riedidlach aj pri teplote
46 °C v minitovych intervaloch a vysledok sme vyjad-
rili v mindtach. Uvadzané priemerné hodnoty jednotli-
vych ukazovatelov sme vypocitali zo 7 stanoveni.

VYSLEDKY A DISKUSIA

Podiel Zivych spermii v ejakulate bol stanoveny
pred riedenim (93,7 %), tesne po nariedeni a tieZ po
24 hodinéch skladovania (tab. I). Podiel Zivych spermii
po nariedeni sa pohyboval od 87,5 do 93,1 %, pricom
jedine u glutamatového riedidla to bolo pod 90 %. Po
24 hodinach skladovania ejakulatu podiel Zivych sper-
mii znacne poklesol — pohyboval sa od 74,6 do 81,8 %,
pri¢om najniZ8i bol u fosfitového riedidla a najvyssi
u Lakeho riedidla. Po 24 hodinach skladovania sa naj-
lepSia pohyblivost zistila v ejakuléte riedenom fosféto-
vym riedidlom. Len o nieo niZ§ia bola pohyblivost
v riedidle Litejnsa a Horsta a v riedidle Lakeho. Naj-
niZ$ia pohyblivost sa zistila v glutamatovom modifiko-
vanom riedidle (tab. I). Pokial ide o rezistenciu sper-
mii, ako najlepSie sa javili riedidlo Litjensa a Horsta
a riedidlo Lakeho. Najhorsie vysledky sa znova zistili
u glutamatového riedidla.

PreZivatelnost spermii sa testovala po 24 hodinédch
skladovania ejakulatu. Pri teplote 46 °C bola vyrazne
najvysSia u Lakeho riedidla a potom v poradi nasledo-
valo riedidlo Litjensa a Horsta. PreZivatelnost v gluta-
matovom riedidle bola najniZ§ia. PreZivatelnost testo-
vana pri trvale nizkej teplote (2 °C) bola najvysSia
u fosfatového riedidla a niZSia bola tieZ v Tyrodeho
roztoku.

Pri posudzovani vplyvu riedidiel na spermie z hla-
diska ich morfolégie méZeme konStatovat, Ze podiel
morfologicky normalnych spermii je najvyssi v nerie-
denom ejakuldte. Vplyvom riedenia poklesol hned po
nariedeni, pricom v jednotlivych riedidlach sa malo li-
sil (71,34 az 67,16 %), az na glutamétové riedidlo,
v ktorom poklesol aZ na 16,08 %. Z morfologickych
abnormalit sa najcastejSie vyskytovali spermie so za-
hnutym krcékom, priCom podiel bol najniZsi u neriede-
ného ejakulatu (9,16 %) a vplyvom riedenia sa zvysil
na 9,88 az 49,30 %. DalSou naj¢astejSou deformaciou
spermii bolo rozrusenie krcka, nabobtnanie a rozruse-
nie hlavi¢ky a iné deformécie. Ostatné druhy morfolo-
gickych abnormalit neprekrocili 1 % (tab. II a III). Cel-
kovy pocet morfologickych abnormalit spermii bol
najniZ8i u neriedeného ejakulétu, u ostatnych sa pohy-
boval od 21,6 do 24,5 %, az na glutamatové riedidlo,
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. Vplyv riedidiel na spermatogram — The effect of diluents on spermatogram

Riedidla®
Sledované parametre' - -
Lake Ukmip-6 | glutamatové” | Tyrode |fosfitové'"| Litjens a Horst
—— - 0Oh 93,1 92,4 87,5 91,4 91,9 92,8

Podiel Zivych spermii v %

24 h 82,0 80,6 79.2 81,6 74.6 2.3
Pohyblivost* 743 70,7 17,9 65,0 77.4 751
Rezistencia®* 6,7 6,0 4.7 6,0 8.4 6.7

pri 46 °C v min® 66,0 350 13,0 29.0 30,0 48,0
Prezivatelnost®

pri+2°Cv diioch’ 1.7 7.7 3.6 4.6 8.4 6.3

l|-Jzu-.1meters observed, 2pcn:e:nmgc of live spermatozoa, "molilily. *resistance. *survival. “at 46 °C in min, "at +2 °C in days, Hdiluents,

“glu(amale. l“phosphnle

1. Vplyv riedidiel na morfol6giu po nariedeni

— The effect of diluents on morphology following dilution

Podiel spermii v %' Rislile
neriedeny'®|  Lake Ukrnip-6 | glutamatové'® | Tyrode | fosfatové'® | Litjens a Horst

Morfologicky normalne spermie? 744 T3 70,3 16,1 69,2 67,2 69,4
Mitve spermie? 6,32 7.16 7,60 12.6 8.56 8.10 6,94
Abnormality spojovacieho useku® 6,02 6,58 4,90 14,5 4,36 6,78 7,02
Spermie ohnuté v kréku® 9,16 11,9 11,3 493 12,5 13.10 9.88
Napucana hlavicka® 2,20 2,00 2,96 5,44 3,62 2,90 4,06
Spermatidy, nezrelé spermie’ 0,28 0,42 0,64 0.50 0,34 0,30 0,56
Abnormality akrozému® 0,28 0,12 0,68 0,20 042 0,18 0,58
Zatoceni hlavicka’ 0,10 0,12 0,04 0,18 0,0 0.0 0,18
Iné abnormality'? 1,30 0,48 1,64 2,88 1,04 1,42 1,44
Morfologicky anomilne spermie'! 19.3 21,6 22,2 73,10 223 24,5 23,7

sperm pen.enmge morphologn.ally normal spcrma!ozon Ydead spermnlozoa abnormalmcs of middle piece. 3

‘budded head,
spermatozoa,

spermauds unripe spcrmalozoa Yacrosome abnormali
“diluents, lglummme. phosphate, Bundiluted

ermmozoa with bent necks,

ties, “twisted head, 'other abnormalities, morphologlcully abnormal

111, Vplyv riedidiel na morfolégiu po 24 hodinich skladovania ejakulitu — The effect of diluents on morphology after 24 hours of ejaculate

storage
Podiel spermii v %' Kiodiiig)?
Lake Ukmip-6 | glutamatové'? Tyrode fosfatové'! |Litjens a Horst

Morfologicky normilne spermie? 419 47,5 7.18 8,63 36.8 47.8
Mitve spermic® 18,0 19,4 20,8 18,5 253 224
Abnormality spojovacieho useku* 5,88 2,58 15,6 242 4.84 3,92
Spermie ohnuté v kreku® 2,30 26,0 48,1 66,2 26,7 17,9
Napuéana hlavigka® 2,18 2,52 4,26 1,42 1,38 3,54
Spermatidy, nezrelé spermie’ 0,68 0,28 0.16 0,20 0,36 0,58
Abnormality akrozému® 7,56 1,46 0,66 1,34 0,12 1,94
ZatoZend hlavicka® 0.08 0.28 0,06 0.0 0,12 0.70
Iné abnormality'? 0,94 0.96 2,56 116 1,54 1,34
Morfologicky anomalne spermie'’ 40,3 34,1 714 72,7 35,1 30,0

For 1-14 see Tab. Il

kde doslo k zvy3eniu na 73,1 %. Pri posudzovani mor-
folégie po 24 hodinich skladovania sme zistili, Ze po-
diel morfologicky normalnych spermii znacne pokle-
sol. NajniZ8i podiel sme zistili u vzoriek ejakulatu
riedenych glutamatovym riedidlom a Tyrodeho rozto-
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kom. U riedidla Litjensa a Horsta a UKRNIP-6 zostal
relativne vysoky. Vplyvom skladovania sa u jednotli-
vych foriem morfologickych abnormalit najvyraznejsie
zmenil podiel spermii so zahnutym krékom, ktory sa
zhruba zdvojnasobil. U ostatnych morfologickych ab-
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IV.R duk&nd Gci ( riedidiel u moriek — Reproduction efficiency of diluents in turkeys

Pokus'

Csuka et al. (1980) — laboratérny pokus?
Csuka et al. (1977) - laboratérny pokus?
Csuka a Lede¢& (1982) - laboratérny pokus?
Csuka a Lede& (1984) — previdzkovy pokus?
Csuka et al. (1985) — previdzkovy pokus?

Priememna oplodnenost v %*
neriedend kontrola’ Tyrodeho roztok® Litjens a Horst
81,43 76,32 -
= 64,96 82,48
- 91,08 96,34
= 88,91 89,47
90,60 91,10 90,40

Iexperiment. 2lubnmtory experiment, "pilot experiment, 4avemge fertility in %, *undiluted control, “Thyrode’s solution

normalit nenastali vplyvom skladovania vaZne zmeny,
s vynimkou prudkého zvySenia akrozomalnych defor-
macii u riedidla Lake. Podiel spermii zo zahnutym kr¢-
kom a celkovy podiel morfologickych abnormalit je
najvyssi u glutamatového riedidla a Tyrodeho roztoku
a najniZi u riedidla Litjensa a Horsta a UKRNIP-6. To
znadi, Ze v riedidlach, v ktorych je vysoky podiel sper-
mii so zahnutym krékom, je aj vysoky celkovy podiel
abnormalnych spermii a opa¢ne. Po 24hodinovom skla-
dovani ejakuldtov podiel morfologicky normélnych
spermii poklesol, pri¢om bol najvy33i u riedidla Litjen-
sa a Horsta a u UKRNIP-6. Najnizsi podiel sa zistil
u glutamatového riedidla a Tyrodeho roztoku. Poas
skladovania sa podiel mftvych spermii zvysil na 18,0
aZz 25,3 % a podiel spermii s ohnutym krékom na 17,9
aZ 66,2 %. U ostatnych morfologickych ukazovatelov
skladovanie nemalo za nasledok vyrazné zmeny. Podiel
Zivych spermii je preto najCastej§im testovanym a spo-
lahlivym ukazovatelom kvality ejakulatu (Lencsés,
1972; Cheng, Goodman, 1976; Ogasavara
et al., 1976).

Pohyblivost spermii je tieZ Casto aplikovanym testom
kvality ejakuldtu a riedidiel. Cooper a Rowell
(1958) zistili medzi pohyblivostou a oplodnenostou
spermii koreldciu r = 0,95. Krustev a Danov
(1970) ju pouZili na porovnanie kvality viacerych rie-
didiel. Watanabe et al. (1975) vyhodnocuji pomo-
cou testu pohyblivosti kvalitu ejakulitu kohitov po
zmrazovani.

Test rezistencie a test preZivatelnosti boli ispe$ne
pouzité v naich skor§ich pokusoch (Csuka et al.,
1982, 1985) a dobre odzrkadlovali kvalitu pouZitych
riedidiel. Ked ziskané vysledky porovniavame s literar-
nymi udajmi a s vysledkami uvedenymi v tab. IV, zis-
time, Ze poradie riedidiel podla kvality zodpoveda vy-
sledkom pohyblivosti, rezistencie, preZivatelnosti
a podielu Zivych spermii.

Z morfologickych ukazovatelov sa najéastejsie sle-
duje pocCet abnormalnych spermii, pocet spermii
s ohnutym krékom a pocet mrtvych spermii. Aj Sae-
ki (1960) pozoroval, Ze potet spermii s ohnutym kr&-
kom sa pocas skladovania zvySoval. Uvadza, Ze pohyb-
livost spermii s ohnutym krékom nebola zniZena, zatial
¢o oplodiiovacia schopnost bola. Medzi po&tom sper-
mii s ohnutym krékom a oplodiiovacou schopnostou
zistil koreldciu r = -0,77. Na ziklade zistenych vysled-
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kov moZno sihlasit s autormi Hrudka a Vrba
(1969), ktori konStatuju, Ze pri posudzovani vhodnosti
riedidla nie je moZné sa uspokojit s jedinym kritériom,
napr. motilitou, a neviimat si inych morfologicky re-
gistrovanych zmien akrozému a bicika, zmien, ktoré
evidentne modifikuju fertilitu. Yamane (1972) tiez
konstatoval, Ze ohnutie kréka spermii prichadza do dva-
hy ako vyznamné kritérium pri posudzovani oplodiio-
vacej schopnosti ejakulatu kohitov.
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VPLYV HMOTNOSTI SLEPACICH VAJEC NA STRATY
POCAS LIAHNUTIA A HMOTNOST VYLIAHNUTYCH
KURCIAT

THE EFFECT OF HEN EGG WEIGHT ON HATCHING LOSSES AND
HATCHED CHICK WEIGHT

M. Halaj, L. Veterany

Slovak University of Agriculture, Nitra, Slovak Republic

ABSTRACT: The effect of hen egg weight in Vedette hybrid was studied with respect to hatching losses and hatched chick
weight and their relationships. Egg groups (20 groups) of different weight (56 eggs per group) were examined in hatching
eggs (n = 1,120 eggs per group) in the laying period (at 28th, 40th and 52nd weeks of age) and losses were determined for
days of hatching 1 to 7, 1 to 14, 7to 14, 1 to 18, 14 to 18 and 1 to 21 as well as hatched chick weight. Relations between
the weight of hen hatching eggs and hatching losses were as follows: r = -0.165" for days 1 to 7; r = 0.097" for days 1 to
14; r = -0.129" for days 7 to 14; r = —0.018 for days 1 to 18; r = -0.072" for days 7 to 18; r = —0.038" for days 14 to 18;
r=-0.219* for days 1 to 21. Chick weight to egg weight relation was approximately 68.28%. The relation between egg
weight and hatched chick weight was r = 0.670***, and in relative terms r = —273**.

hens; hatching eggs; egg weight; relations; loss of hatching egg weight; chick weight

ABSTRAKT: Hodnotili sme vplyv hmotnosti slepadich vajec hybrida Vedette na straty pocas liahnutia a hmotnost vyliah-
nutych kurciat a vztahy medzi nimi. U nasadovych vajec (n = 1 120 ks) sme v znaSkovom obdobi (v 28., 40. a 52. tyZdni
veku) sledovali skupiny vajec.(20 skupin) o réznej hmotnosti (56 ks v skupine) a zistovali straty medzi 1. aZ 7., 1. aZ 14.,
7.az 14., 1. az 18., 14. aZz 18. a 1. aZ 21. dilom liahnutia, ako aj hmotnost vyliahnutych kur&iat. Zistili sme, Ze vztah medzi
hmotnostou nasadovych vajec sliepok a stratami pocas liahnutia bol medzi 1. aZ 7. diiom r =-0,1657; 1.—14. difiom r = 0,097
7.-14. difom r = -0,1297; 1.-18. difom r = -0,0187; 7.-18. diiom r = -0,0727; 14.-18. dfiom r = -0,038 a 1.-21. difom r =
0,219*. Hmotnost kur&iat k hmotnosti vajca bola priblizne 68,28 %. Vztah hmotnosti vajca k hmotnosti vyliahnutych kuréiat

bol r = 0,670*** a v relativnom vyjadreni r = -0,273**.

sliepky; ndsadové vajce; hmotnost vajec; vztahy; strata hmotnosti ndsadovych vajec; hmotnost kurciat

UVOD

Nasadové vajcia musia mat poZadované fyzikilne,
chemické a biologické vlastnosti potrebné pre spravny
vyvoj zarodku pocas inkubicie a musia zodpovedat
CSN 46 6409. Jednou z vyznamnych vlastnosti nasa-
dovych vajec je ich hmotnost, ktord u nosivého typu
sliepok mé byt 50-75 g a vykrmového typu 53-75 g.
Hmotnost vyliahnutého kurcata je primarne ovplyvne-
nd hmotnostou nasadovych vajec (Reinhart, Hur-
nik, 1984; Bray, 1985). Hmotnost kurciat je v klad-
nej korel4cii s hmotnostou vajec (Smith, Bohren,
1975; Novy et al., 1981).

Sekundarne je ich hmotnost urovand najma strata-
mi na hmotnosti vajec po¢as inkubacie. Hmotnost kur-
¢iat pri vyliahnuti podmiefiuje, ako uvadza Wilson
(1991), hmotnost vo veku 6-8 tyZdfiov, a to v relacii
1 g hmotnosti vajca a 2 aZ 13 g Zivej hmotnosti kur¢iat
v tomto veku.

CZECH J. ANIM. SCI., 43, 1998: 263-266

Potas inkubicie dochddza k zmendm hmotnosti na-
sadovych vajec, a to najmi odparovanim vody cez pory
Skrupiny (Bell, Freemen, 1971; Romanoff,
1949; Tullet, 1981). Vody pocas liahnutia ubida az
0 12 %, no s vysokou premenlivostou 15-29 %, ako uvi-
dza Visschedijk (1991). U vajec dochddza v prie-
behu liahnutia k rastu zdrodku ¢i plodu a zmeny hmot-
nosti vajec si spdsobené odparovanim vody, ale tieZ
voda vznika ako splodina ¢i sprievodny produkt meta-
bolickych procesov vyvijajiceho sa plodu (Burley,
Vadehra, 1989; Lillie, 1952). Tieto rozdiely si
vyrazné v jednotlivych $tadidch vyvoja plodu. Si pod-
mienené bioklimatickymi pomermi v liahni, ale aj stra-
tami na hmotnosti vajec. Matematicky model vypo&tu
strat na hmotnosti vajec po¢as liahnutia v zdvislosti od
ich hmotnosti uvadzaja Phillips et al. (1992).

Straty vody (hydraticiu) u slepadich vajec (leghorn-
Ky, hemps3irky) a pekinskych kacic poc¢as liahnutia sle-
dovali Holub et al. (1994). Zistovali suSinu Casti
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vajca (Skrupiny, bielka, Zitka, embrya a jeho zérodog-
nych obalov s tekutinami) a stanovili stratu vody den-
ne, ktora predstayovala hodnotu 365 mg/deii u LB,
500 mg/deii u NH a 312 mg/defi u pekinskej bielej ka-
Cice.

V praci uvadzame straty na hmotnosti vajec pocas
inkubécie u nasadovych vajec vykrmového hybrida Ve-
dette, hmotnosti vyliahnutych kur€iat a vztahy medzi
nimi. Nadvidzujeme na nas$ predchadzajici prispevok
(Halaj, 1995).

MATERIAL A METODA

Nasadové vajcia sme pouzili z rozmnoZovacieho
chovu a. s. HYBRAV v Nitre od troch kidlov sliepok
vo veku 28, 40 a 52 tyZzdiidv z dennej znasky, aby sme
zachytili hmotnostné rozpitie vajec pouZivané v pod-
mienkach rozmnoZovacicho chovu. Vajcia boli rozde-
lené do 20 hmotnostnych skupin (od 50 do 68 g) po
56 ks, oznaCené a liahnuté v dvoch liahnach typu
BIOS MIDI o kapacite 560 ks na Katedre hydinarstva
a malych hospodarskych zvierat SPU v Nitre. Doliah-
nutie sme realizovali v doliahni s mriezkami pre indi-
vidudlne liahnutie,. V obdobi od 1. do 18. diia bola
teplota 37,8 °C a vlhkost 60 %. Biologicku kontrolu
liahnutia sme robili prehliadkami na 7., 14., a 18. den,
kedy sme vajcia preloZili do doliahne. V tychto obdo-
biach sme vajcia vaZili. V priebehu vlastného liahnutia
(20-21. deii) pri teplote 37,6 °C a relativnej vlhkosti
80 % sme v dvojhodinovych intervaloch vyberali vy-
liahnuté kurcata a vazili. Zo zistenych hodn6t sme vypo-
¢itali straty na ich hmotnosti po¢as liahnutia. Vysledky
boli spracované na personalnom pocitaci programom
Statgraphic vo Vypoétovom stredisku SPU v Nitre.

VYSLEDKY

Dynamika zmien hmotnosti vajec pofas inkubdcie je
uvedena v tab. I a vyznamnejsie etapy liahnutia, ako aj
hodnoty vyliahnutych kuréiat si zndzornené na obr. 1,
2a3.

Na zacCiatku liahnutia — do prvej prehliadky bol
ibytok na hmotnosti vajec v priemere 2,88 g pri varia-
bilite 14,96 % a tendencii negativneho vzfahu r =
-0,165. V hmotnosti predstavoval tento ubytok
411 mg/deni. V druhej tretine inkubécie, kedy nastdva-
ju vyrazné vyvojové zmeny formujiceho sa plodu, bola
strata na hmotnosti vajec najvyssia. Tak medzi 1. aZ 14.
diiom to bolo 6,06 g, ¢o predstavuje 435 mg/def a me-
dzi 7. az 14. diiom 3,2 g, t.j. 457 mg/deii. Tendencia
poklesu hmotnosti vajec za obdobie inkubicie 1. aZ 14.
defi bola pozitivna (r = 0,094) a medzi 7. az 14. diiom
negativna (r = -0,129). V poslednej &asti inkubécie
v predliahni bol zaznamenany pokles hmotnosti vajec
z 54,33 v 14. dni na 53,08 g v 18. dni inkubicie, t.j.
0 1,25 g o 312 mg/deii. Ked hodnotime dseky biolo-
gickej kontroly liahnutia, tak Gbytky hmotnosti vajec
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L. Vplyv hmotnosti slepacich vajec na straty po¢as liahnutia, hmotnost vyliahnutych kuréiat a vzfahy medzi nimi — The effect of hen egg weight on hatching losses, hatched chick weight and their relationhsips
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5 7.7 1. Vplyv hmotnosti nisadovych vajec slie-
pok na straty pocas liahnutia — The effect
o 76 of hen hatching egg weight on hatching
= [ g losses
T HHHH s 8
S¥88 75 o B3 strata 1.-14. deii - losses at days | to
IS ¥ 14 (%), 3 strata 1.-7. deii — losses at
= o4 | LR TR days 1 to 7 (%)
& ol hmotnost vajec = egg weight, straty 1.-7.
] E deil = losses at days 1 to 7 (%), straty
4.6 . 7.3 1.-14. den = losses at days 1 to 14 (%)
4.5——ﬁ~ LR BT T P E R 7.2
51.76 5504 56.16 56.75 50.58 60.76 61.41 64.74 66.18 67.99
5264 5529 56.64 57.31 60.54 61,24 64.09 65.69 66.26 68.06
Hmotnost vajec [g)
32.5 124 2. Vplyv hmotnosti nasadovych vajec slie-
;: pok na straty pocas liahnutia — The effect
322 of hen hatching egg weight on hatching
z 321 H. g losses
e 32 1 123
S a9 H :§ B strata 1.~18. deii — losses at days | to
£raste H @ 18 (%), O strata 1.-21. deki — losses at
¥ a7 o =
= a6 H || ) days 1 to 21 (%)
%’ 31.5 ’ - 12.2 %’ hmotnost vajec = egg weight, straty 1.-21.
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5176 5504 56.16 56.75 59.58 60.76 61.41 64.74 66.18 67.99

5264 5529 56.64 57.31 60.54 61.24 64.09 6569 66.26 68.06

Hmotnost' vajec [g]

si medzi 1. aZ 18. dilom 7,33 g, t.j. 407 mg/deii (r =
—0,018) a medzi 7. az 18. diiom 4,45 g, t.j. 405 mg/den
(r=0,072).

Celkové straty hmotnosti vajec, ked pocitame aj
Skrupinu s blanami, predstavovali 31,83 % pri variabi-
lite 4,77 %. Tento vztah je preukazne vyznamny (r =
0,219%).

Hmotnost vyliahnutych kurciat dosahovala v prie-
mere 41,18 g, ¢o zodpoveda 68,18 % z hmotnosti vaj-
ca. Potvrdila sa vysokd zavislost hmotnosti kuréata od
hmotnosti vajca (r = 0,70*%).

DISKUSIA

V reprodukcii hydiny tvori vyznamny dsek liahnu-
tie, ktorému sa venuje zvySend pozornost. Hodnoti sa
z aspektu kvality ,,suroviny* ndsadového vajca, priebe-
hu liahnutia a jeho techniky, ako aj oSetrenie vyliahnu-
tych mladat. Vyvoj zarodku ¢i plodu podmieiiuje bio-
logickd hodnota nasadového vajca, jeho o3etrenie po
zneseni a technika liahnutia. Sprievodnym znakom vy-
voja plodu sd vnitorné fyzikalno-biochemické a mor-
fologicko-fyziologické zmeny, odraZajice latkovy
a energeticky inkubacny metabolizmus (Bell, Fre-
emen, 1971; Lillie, 1952; Burley, Vadeh-
ra, 1989; Tullet, 1990). Tieto zmeny mdZeme ne-
priamo posudzovat aj z dynamiky zmien hmotnosti
vajec pocas inkubacie.
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Zmeny v hmotnosti ndsadovych vajec vznikaji pred
ich naloZenim do liahne. Ich. podiel zéleZi od doby,
teploty, vlhkosti a pridenia vzduchu, pripadne obalu.
Fasenko etal. (1992) udavaju straty hmotnosti vajec
balenych v plastikovych vreckiach za 21 dni 1,58 g
(55,47 g vajcia) s thynom 9,9 % u v8etkych vajec bez
pristupu vzduchu pocas skladovania. Preto zniZovanie
hmotnosti vajec je vyznamny sprievodny znak pri in-
kubacii. Ubytok vody vo vajci je podmieneny pérovi-
tostou Skrupiny, a teda i plochou pérov na vajci
(Rauch, 1951; Hays, Spear, 1951; Mueller,
Scott, 1940; Rahn, 1981).

Odpar vody zo slepacieho vajca na drovni nami zis-
tenych 12,7 % potvrdzuji Visschedijk, 1991),
alebo ubytok v priemere 360 mg/deii Lundy (1969).
Romanoff (1967) udava u 60g vajec straty na hmot-
nosti 10,3 g, o predstavuje ibytok 17 % a 490 mg/deii.

V réznych fazach vyZivy plodu kurCiat nastiva pre-
miestiiovanie vody. V obdobi Zltkovej vyZivy prechidza
voda z bielka do ZItka a najmi do embrya a tekutin plo-
dovych obalov. Holub et al. (1949) zaznamenali vy3ie
straty hmotnosti vajec v prvej polovici liahnutia. V druhej
Casti liahnutia odpar kompenzuje voda vznikajiica oxida-
ciou tukov. Dynamika pohybu vdd pofas vyvoja plodu
u roznych druhov hydiny i plemien popisand tymito au-
tormi vykazuje rozdiely aj v ich star§ich pracach (Ho-
lub, Baranyiovad, 1991; Holub et al., 1991).

Teplotu pocas liahnutia vo vizbe na vyvoj'plodu
zistoval modelovo French (1997). Uvadza produk-
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40

hmotnost' kuréata [g]

307

367

T R R

59.58 60.76 61.41
52.64 6529 56.64 57.31

Hmotnost vajec [g]

ciu tepla plodu kur€ata, ktord sa zaCina zvySoval po
10. dni inkubécie a vyrazne stipne 20.-21. deii.
Zaverom mdzeme uviest, Ze inkubdcia je zloZity pro-
ces, a naSe vysledky dopliiaju charakteristiku strat hmot-
nostne rozdielnych vajec sliepok vykrmového typu.
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NETRADICNI CHOV UPLATNUJICI SPOLECNOU PASTVU
SKOTU A OVCi”

NONTRADITIONAL MANAGEMENT AS MIXED GRAZING OF CATTLE
AND SHEEP

F. Horik, J. Zizlavsky, S. Zizlavska

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

ABSTRACT: Herbage use was tested in mixed grazing of cattle and sheep on originally arable lands converted to permanent
grasslands. Growth of youngs and live weight of dams were investigated in three grazing seasons, under semi-arid lowland
conditions, for a semi-extensive management method, at average dry matter yield of 7.823 t/ha. Rotational grazing in
3-4 paddocks at average stocking 1,874 kg l.w./ha was practised. Sheep representation was 18% on average with a variation
of 17-24% throughout the season. Ewes with lambs accounted for 31% of the resultant output 539 kg l.w./ha The fitness of
suckling cows and ewes improved over all grazing seasons. Respective increases in live weight per growing season were
50.32 + 6.36 kg and 8.68 + 0.70 kg. They were reflected in the trend of daily weight gains recorded in calves and lambs in
the particular seasons:

1995 — 0.983 + 0.049 and 0.190 + 0.011 kg

1996 — 1.083 * 0.057 and 0.251 * 0.008 kg

1997 - 1.139 £ 0.115 and 0.228 * 0.009 kg.

Weather conditions in 1997 were extreme. Differences in daily weight gains of young cattle of different genotypes fluctuated
around the average value of the set 0.889 * 0.034 kg within a small range. The results of breed groups Czech Pied (C),
Blonde d’Aquitaine (BA), Hereford (He), Charolais (Ch) were insignificantly better than the average, while breed groups
Limousine (Li), Aberdeen Angus (AA) gave results worse than the average, and statistically significantly lower weight gains
were recorded in Piemontese breed (Pi). With respect to daily weight gain of the whole set of all genotypes under observation,
lamb group Ch100 gave the best results (0.256 + 0.009 kg) and group Bo25Ch showed average values (0.229 + 0.010 kg).
As for the other breeding characteristics, the best values in this management system were observed in sheep breed Charollais
and its commercial crosses with a share higher than 74%.

mixed grazing of cattle and sheep; lowland area; live weight development; genotype effect

ABSTRAKT: Ve tiech pastevnich sezonach, v niZinnych semiaridnich podminkdch, u poloextenzivniho zpiisobu chovu, pfi
primémém vynosu suliny 7,823 t/ha byl sledovén rist a vyvoj hmotnosti matek pfi spole¢né pastvé skotu a ovci. Péslo se
rotaéné ve 3 aZ 4 oplitcich pii prim&rném zatiZeni 1 874 kg Z.h./ha. Z toho &inilo zastoupeni ovci v priméru 18 %. Na
vysledné produkci 539 kg Z.h./ha se bahnice s jehiiaty podilely 31 %. V prib&hu viech pastevnich sezon se zlepSovala kondice
kojicich krav i bahnic. Nartst Zivé hmotnosti za pastevni obdobi ¢inil v primé&ru 50,32 + 6,36 kg, resp. 8,68 + 0,70 kg, coZ
se promitlo i v trendu dennich pfiristki dosahovanych u telat a jehiiat v jednotlivych sezonach. Celkovy pramér ¢inil 1,087 +
0,054, resp. 0,230 + 0,006 kg. Pfitom rok 1997 byl klimaticky extrémni. Rozdily v dennich pfiristcich mladého skotu riznych
genotypu byly malé. Neprukazné lepSich vysledku dosédhly skupiny plemen C, BA, He, Ch, hor3i neZ primér byly skupiny
plemen Li a AA a prikazné nejhor3i vysledky méla skupina Pi. Nejlep$i primérné denni pfiristky dosédhla jehitata Ch100,
primérné Bo25Ch. S ohledem na dal3i vlastnosti se v systému nejlépe uplatnilo plemeno Ch a jeho uZitkovi kfiZenci s vy3$s§im
podilem neZ 74 %.

spole¢na pastva skotu a ovci; niZinnd oblast; vyvin Zivé hmotnosti; vliv genotypu

UvoD ] minky hospodafeni vyvolava relativni nadbytek zemé-
délské pudy, obecné ve viech vyrobnich oblastech. Ta-

Transformace zemédélstvi v Ceské republice je spo-  to skuteCnost vSak nerespektuje vyznam mimotrZnich
jena s restrukturalizaci, ktera v ndvaznosti na nové pod-  funkci zemédélstvi a potfebu zachovani kulturniho ra-

*  Sledovini bylo uskuteénéno s podporou Grantové agentury Ceské republiky (grant & 507/95/1284).
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zu krajiny: Podle poznatki.zemi EU piedstavuji tato
hlediska dlouhodoby proces s celospoleéenskymi dopa-
dy. S ohledem na ekonomickou situaci je tfeba i v ze-
médélstvi uplatiiovat nové netradiéni postupy, které
umozni.rychlejsi splnéni cili a funkce zemédélské vy-
roby, predevsim pfi omezenych vyrobnich vstupech.

U prezvykavci, predevSim skotu a ovci, zaméie-
nych na perspektivni ekologickou produkci kvalitniho
masa, se travni porosty daji nejefektivné&ji vyuZit dlou-
hodobou pastvou. Taylor a Ralps (1992) ve své
praci mimo jiné uvadéji, Ze praktické pfednosti vice-
druhové spolecné pastvy jsou chovatelim zndmy jiZ
vice nez 50 let. U nas jsme vSak se spolecnou pastvou
zkuSenosti neméli, a proto je témto otdzkdm vénovén
piispé&vek hodnotici vysledky tfiletého pokusu spolec¢né
pastvy skotu a ovci.

MATERIAL A METODA

Price navazuje na piispévek autort Hordk et al.
(1998), zpracovany na stejném pokusném materidlu
a vénovany problematice tisporného pfezimovini skotu
a ovci pii spolecné pastvé. Sledovani se provadéla na
SZP v Zabticich v letech 1995-1997. Pokusn4 zvifata
byla choviana ve volnych ustdjenich s hlubokou pode-
stylkou a v pastevnim obdobi méla volny pfistup na
pastvu. Vyclenéna pastevni plocha byla ohranicena tr-
valymi a pfenosnymi elektrickymi ploty a rozdélena do
3 az 4 oplutkd. V roce 1995 se zacinalo pést na porostu
s timto botanickym sloZenim: travy 52 %, jeteloviny
43 % (z toho vojtéska setd 42 % a jetel plazivy 1 %),
ostatni byliny 5 %. Pfi ukonCeni pastvy v roce 1997
bylo sloZeni obdobné: 82 %, 8 %, 10 %, pficemzZ z je-
telovin pfipadala 2 % na vojtésku setou a 6 % na jetel
plazivy.

V roce 1995 &inily celoro¢ni srazky 494,0 mm, z toho
za vegetacni obdobi 356,5 mm, v roce 1996 — 518,7 mm,
402,6 mm, v roce 1997 — 664 mm, 491,1 mm, v pétiletém
priméru 463,4 mm a 329,1 mm. Celoro¢ni primérna tep-
lota byla v roce 1995 9,9 °C, z toho za vegetacni obdobi
15,8 °C, v roce 1996 - 8,3 °C a 14,8 °C, 1997 - 9,2 °C
a 14,4 °C, v pétiletém praméru 10,1 °C a 15,5 °C.

Mésiéné bylo provddéno individudlni vaZeni zvifat
s presnosti na 0,1 kg a byly odebirany a analyzovéany
vzorky trusu z pastevniho porostu. Na zakladé prabéz-
né provadénych odbéru travniho porostu byl stanoven
vynos a piijem suSiny pastevniho porostu a mnoZstvi
pastevnich zbytki. V roce 1995 trvalo pastevni obdobi
200 dnt (od 19. 4. do 5. 11.) a vyvoj zatiZeni pastviny
byl ponechén pfirozenému vyvoji. V roce 1996 bylo
toto obdobi celkem 186 dni (od 27. 4. do 29. 10.),
v roce 1997 pak 208 dnti (od 5. 4. do 29. 10.), pricemz
zatiZzeni bylo regulovano odstavem mladat v letnim ob-
dobi. V jednotlivych letech byly oplitky vypasiny
v 7 az 9 pastevnich cyklech s cilem dosdhnout co nej-
vy$§i akumulace porostu zvifaty.

V roce 1995 bylo primérné zatiZeni pastviny 2 030 kg
z.h./ha (z toho skot 81,6 %, ovce 18,4 %), v roce 1996
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celkem 1 790 kg Z.h./ha (z toho skot 80,5 %, ovce
19,5 %) a v roce 1997 1 803 kg Z.h./ha (z toho skot
82,6 %, ovce 17,4 %). V roce 1995 byla jehiiata pieva-
déna na pastvu v primérném véku 83,34 *+ 4,57 dnu,
v roce 1996 jiZ ve véku 50,91 + 2,49 dnt a v roce 1997
19,98 + 1,43 dni.

V prib&hu celého roku byla sledovana spotfeba
a kvalita krmiv zkrmovanych ve stdji. V pastevnim ob-
dobi byla vyZiva matek a chovnych zvifat zaloZena pouze
na pastevnim porostu s pfikrmovanim su$iny v pre-
chodnych obdobich. Dieta telat a jehnat byla doplnéna
mackanymi obilninami. Na zékladé pravidelnych mé-
si¢nich analyz trusu byly ureny u¢inné preventivni an-
tihelmintické zakroky, které popisuji Chroust et al.
(1997, 1998).

VYSLEDKY A DISKUSE
Skot

U skupiny 31 dojnic byl v pastevnim obdobi a do
5. mésice bfezosti dosaZen prumérny prirastek 50,32 +
6,36 kg pfi rozpéti od -26 do +115 kg. Prvotelky
(16 ks) béhem pastevniho obdobi zvySily svoji Zivou
hmotnost v pruméru o 54,82 + 7,52 kg, kravy starS§i
(15 ks) o 45,54 + 10,56 kg, pfi¢emZ rozdil +9,28 kg
(t = 0,723) neni vzhledem k velké variabilité statisticky
vyznamny. Pfiristek u krav b&hem pastevniho obdobi
nebyl ovlivnén jejich genotypem. Plemena vétSiho té-
lesného rdmce — plavé akvitinské (BA) a charolais
(Ch) (celkem 13 zvitat), dosahla pfirastku 44,00 *
9,91 kg, ostatni plemena — limousine (Li), hereford
(He), aberdeen angus (AA), piemontese (Pi) a ¢eské stra-
katé (C) (celkem 18 zvifat) dosdhla 54,89 + 8,37 kg. Roz-
dil 10,89 kg ve prosp&ch ostatnich plemen je statisticky
nevyznamny (¢t = -0,840). Vznikly rozdil byl ¢aste¢né
ovlivnén zranénim jedné kravy z prvni skupiny.

Rist telat a jalovic za pastevni obdobi je patrny
z udaji uvedenych v tab. I az III. Z tab. I vyplyva, Ze
telata s matkami na pastvé dosdhla dobrych hmotnost-
nich pfiristkia. Celkovy priamérny denni pfiristek
1,087 % 0,054 pfi rozpéti 0,280 az 1,720 kg svedci
o zna&ném vlivu individuality matky. V prub&hu tfi po-
kusnych let do$lo k vyraznému zvySeni pfiristku za
pastevni obdobi (z 0,983 na 1,139 kg), coz svéd¢i
o zlepujicich se chovatelskych podminkach. Vyznam-
na je vSak i skutecnost, Ze pramérny vék pfi prechodu
na pastvu se v roce 1997 sniZil o 45,9 dni oproti roku
1995. Jednofaktorovou ani dvoufaktorovou analyzou
variance se vSak s ohledem na maly pocet sledovanych
zvifat neprokazal vliv ro¢niku na denni pfirastky telat.
Zvysena intenzita rustu telat v roce 1997 mohla byt
ovlivnéna t vy$8im poradim laktace matek, souviseji-
cim s mlécnosti. RovnéZ v intenzité pfirastki mezi
srovnavanymi bycky a jalovickami jsme nezjistili pra-
kazny statisticky rozdil.

Denni pfiristky jalovic v odchovu na pastvé byly
vyznamné ovlivnény ro¢nikem sledovani (tab. II). Rok
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. Rust telat na pastvé — The growth of grazing calves

i azaidit n | Ve nazatitku Zivé hmotnost® (kg) Poet krmnych Primérny denni
pastvy (dny) zaitek pastvy® | konec pastvy’ dni na pastve prirastek’ (kg)

Cely soubor® X 26 112,29 133,54 302,50 157,15 1,087

¢ 3 17,78 9,74 14,71 10,42 0,054

min 11 35,00 148,00 87 0,280

max. 197 245,00 430,00 208 1,720
Roénik?:
1995 x 5 138,17 112,00 290,40 182,20 0,983

S5 17,37 24,44 42,65 17,80 0,049
1996 x 10 118,18 146,20 303,90 149,20 1.083

L 12,73 17,11 19,76 15,02 0,057
1997 x 11 92,27 131,82 306,73 153,00 1,139

S5 11,73 13,30 24,89 19,05 0,115
Pohlavi'":
Jalovicky'! x 14 119,63 129,29 32743 191,50 1,033

5= 9,54 12,84 17,43 6,72 0,037
Bydci'? x 12 102,50 138,50 273,42 117,08 1,150

s 12,87 15,36 22,44 14,18 0,108

leffecl/pnmmeter. 2agc at the beginning of grazing (days), 3live weight, 4beginning of grazing, Send of grazing, Snumber of feeding days in
pasture, 7avernge daily weight gain, Swhole set, year, = sex, ”young heifers, I2young bulls

II. Rust jalovic v odchovu na pastvé — The growth of grazing heifers included in production

Vi e sait] p Ziva hmotnost® (kg) Potet kemngch dni na|  Primérny denni
zalatek pastvy® konec pastvy’ pastvg priristek’ (kg)

Cely soubor® x 42 416,38 534,36 156,86 0,766

5 19,75 17,05 6,40 0,031

min 148,00 334,00 63 0,340

max. 656,00 766,00 208 1,320
Roé&nik’:
1995 (A) ¥ 16 380,69° 519,06 161,50 0.870%

5 36,06 30,53 10,26 0,033
1996 (B) x 14 381,79° 501,14 155,43 0,809¢

pe 30,01 26,31 12,46 0,057
1997 (C) x 12 504,33% 593,50 152,33 0,579*8

55 22,35 26,07 11,17 0,037
Hodnota F-testu'? 4,68" 271~ 017" 1,52+
Bfezost!!":
0% ) 18 312,22 457,61 193,44 0,751

5 22,93 21,45 1,86 0,035
(B)'¢ x 24 494,50 591,92 129,42 0,778

55 17,51 17,77 7,05 0,048

Vyznamnost testi — Test significance:

P>0,05"

P < 0,05 * nebo malé pismeno skupiny — or small letter of the group

P < 0,01 ** nebo velké pismeno skupiny — or capital letter of the group
J = jalovice v prvni sezon& — heifers in the first season
B = jalovice v druhé sezon& do 5. mésice biezosti — heifers in the second season by the Sth month of pregnancy

For 1-9 see tab. I; ""F-test value, ”pmgnancy
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I11. Vyhodnoceni vlivu plemenné pfisluinosti na denni pfirustky skotu — Evaluation of the effect of breed on daily weight gains of cattle

Genofond”
Kategorie' Ukazatel® F-test
AA BA C Ch He Li Pi celkem®
n 12 16 7 11 9 9 4 68
x 0,817 0,957 1,041 0,926 0,936 0,836 0,478 0,889 | 2,54*
Mlady skot celkem? | 0053 | 0080 | 008 | 0100 | 0045 | 0093 | 0066 | 0,034
min. 0,500 0,530 0,680 0,550 0,730 0,280 0,340 0,280
max. 1,130 1,720 1,280 1,530 1,170 1,170 0,630 1,720
pofadi® 6 2 1 4 3 5 7 -
n 4 7 4 4 4 3 0 26
x 0,991 1,171 1,212 1,190 0,974 0,865 - 1,087 1,05~
Telata do odstavu® S5 0,058 0,126 0,048 0,135 0,027 0,295 - 0,054
min 0,850 0,810 1,070 0,870 0,910 0,280 - 0,280
max. 1,130 1,720 1,280 1,530 1,030 1,170 - 1,720
pofadi 4 3 1 2 5 6 - -
n 8 9 3 7 5 6 4 42
x 0,730 0,790 0814 0,775 0,906 0,822 0,478 0,766 2,33
Jalovice? 55 0,051 0,062 0,072 0,104 0,079 0,058 0,066 0,031
min. 0,500 0,530 0,680 0,550 0,730 0,680 0,340 0,340
max. 0,890 1,120 0,920 1,320 1,170 1,060 0,630 1,320
pofadi 6 4 3 5 1 2 7 -

'ca!egory. zyoung cattle in total, *calves before weaning, *heifers, 5ptu'tlmcter. Srank, 7genc pool, Htotal

1997 byl v dusledku nepfiznivych klimatickych podmi-
nek (krupobiti, zdplavy) chovatelsky netypicky, coZ se
projevilo ve sniZeni dennich pfirtstki o 0,291 kg opro-
ti roku 1995. Intenzita rustu v8ak umozZiiovala zapous-
tét plemena mensiho ramce po prvni a plemena vét§iho
rdmce (BA, Ch) v druhé pastevni sezoné.

V tab. III jsou uvedeny vysledky hodnoceni vlivu
genotypu na prirastky skotu v pastevnim obdobi. Pora-
di drovné priristkd u telat bylo nasledujici: 1. C, 2. Ch,
3. BA, 4. AA, 5. He, 6. Li. U jalovic bylo poradi:
1. He, 2. Li, 3. C, 4. BA, 5. Ch, 6. AA, 7. Pi. Vicefak-
torova analyza variance potvrdila vyznamnou odli$nost
jalovic plemene Pi od ostatnich genotypu a podobné
jalovice skupiny AA od skupiny He. Vzhledem k malé
pocetnosti pokusnych skupin maji ziskané vysledky
pouze orienta¢ni charakter. Pfiznivé vysledky v ristu
telat plemene C (1,212 * 0,048 kg) souvisi ziejmé
s dobrou mlécnosti matek kombinovaného plemene
a v dusledku dobrého odchovu se pak jalovice tohoto
genotypu umistily celkové na tfetim misté. Vyrovnana
intenzita ristu mladého skotu He souvisi pravdépodob-
né s vétSim télesnym ramcem nami hodnocené popu-
lace.

Ovce

Ziva hmotnost kojicich bahnic se pfi spole&né pastvé
se skotem vyvijela rovnéZz priznivé. Bahnice, celkem
105 zvirat, zvySily za pastevni obdobi svou Zivou
hmotnost v priméru o 8,68 * 0,70 kg. Primérné Ziva
hmotnost pii zapousténi 73,32 + 1,23 kg vypovida
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o dobrém vyZivném stavu, coZ je velmi duleZité a ma
pozitivni vztah k plodnosti (Abaye, 1992; Abaye
etal., 1994; Horak et al.,, 1998 aj.).

Ovce po prvnim porodu (48 zviiat) doséhly za pas-
tevni obdobi celkového pfirastku 11,33 + 0,96 kg, ovce
star§i (57 zvitat) 6,45 + 0,91 kg. Rozdil 4,88 kg ve
prospéch mladych ovci je statisticky vysoce vyznamny
(t = 3,67).

Nebyla zjidténa prukaznd zavislost mezi celkovym
priristkem matek za pastevni obdobi a Cetnosti vrhu.
I kdyZ bahnice s trojCaty za pastevni obdobi zvySily
svou Zivou hmotnost 0 9,03 * 1,87 kg, bahnice s dvoj-
caty o 9,39 + 1,03 a bahnice s jedinacky ,,pouze”
07,56 + 1,11 kg.

Zmeény v ristové intenzité ovci v obdobi 1995-1997
zpiisobené vlivem roku a genotypem zvifat uvadime
v tab. IV aZ VII. Celkovy pfirastek bahnic za pastevni
obdobi byl ve druhé i tfeti spoleéné sezoné (1996
a 1997) vys§i neZ v sezoné prvni (1995), z toho v roce
1996 prikazné (tab. IV). Rozdily ve vyvoji poporodni
hmotnosti mezi jednotlivymi ro¢niky byly neprikazné.

Na konci pastevniho obdobi dosahly bahnice ve
viech letech podstatné vy§si Zivé hmotnosti, nez mély
v poporodnim obdobi. V roce 1995 ¢inil pfirtstek
11,15 kg, v roce 1996 7,29 kg a v roce 1997 8,96 kg.

PfirGstek bahnic v pastevnim obdobi vyznamné
ovliviiuje genotyp zvifat (tab. V). Na nejvétsi priristek
19,08 + 1,80 kg u plemene kent méla vliv i skutecnost,
Ze ovce vyprodukovaly na konci sezony roku 1997
v priméru 7,61 kg potni viny, coZ &astecné plati i pro
skupinu ,,ostatni*. Ve skupinach Bo50Ch a Bo25Ch se
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IV. Vliv roéniku na zm&ny Zivé hmotnosti bahnic (kg) — The effect of year on changes in ewe live weight (kg)

Hmotnost'(kg) Rok? — Ukerssal)
n % 8 min. max. F-test

1995 (A) 6 58,37 7.32 45,40 90,00 0,88~
1. po porodu® 1996 (B) 38 64,73 2,88 45,20 106,50

1997 (C) 44 67,46 2,37 45,00 106,50

1995 (A) 23 64,17 2,73 44,60 92,00 142"
2. na potdtku pastvy® 1996 (B) 38 61,74 2,56 4520 95,50

1997 (C) 44 67,39 2,37 45,00 106,50 ¥

1995 (A) 23 69,52 2,86 47,00 94,00 2,66
3. na konci pastvy® 1996 (B) 38 72,02 2,23 56,00 101,00

1997 (C) 44 76,42 1,56 61,50 100,00

1995 (A) 23 535" 0.87 0,00 17,00 3,63*
4. prirdstek na pastve’ 1996 (B) 38 10,28 0,89 -1,50 22,40

1997 (C) 44 9,03 1,36 -9,00 29,00

Vyznamnost testu — Test significance:
P>0,05"

P < 0,05 * nebo ,,b* rozdil mezi skupinami A a B podle Schefeho metody mnohondsobného porovnani

P < 0,05 * or ,b* difference between groups A and B according to Scheffe’s method of multiple comparison

Uive weight, 2year. 3pnmmeler. “after parturition, Sat the beginning of grazing, “at the end of grazing, 7w(:ighl gain in pasture

rovnéZ projevil vliv vychoziho matefského plemene
(stfiz 4,51 kg, resp. 3,50 kg v roce 1997). Matky geno-
typu Ch100 produkovaly v tfiletém priméru 2,21 kg
potni viny (v roce 1997 pak 2,37 kg).

Trzni produkce masa ovci je ovlivnéna predevsim
kategorii jehiiat (tab. VI a VII).

V triletém pruméru byla jehnata pfevadéna na past-
vu ve v&ku 47,51 + 2,74 dni pfi poCatecni Zivé hmot-
nosti 12,70 + 0,56 kg. Za 127 pastevnich dni dosahla
jehiiata hmotnosti 38,47 + 0,78 kg, coZ odpovida den-
nimu pfirastku 0,230 *+ 0,006 kg, pfi rozpéti 0,090
0,410 kg. Na konci pastevniho obdobi €inil pramérny
vék jehnat 174,5 dnt a za celou dobu odchovu byl pra-
mérny denni pfirastek 0,224 + 0,006 kg. Tyto tdaje
jsou v souladu se zjiSténim autori Abaye et al.
(1994), kteti zaznamenali u jehfiat pfi spolecné pastvé
skotu s ovcemi primérny denni pfiristek 0,23 kg a pfi
jednodruhové pastvé 0,18 kg. V naSich podminkéch
(Kolektiv, 1989) se pii oplutkové pastvé povaZuje za
pramérny denni pfirastek jehiiat 0,20 kg.

Vyrazny posun bahnéni na jarni obdobi se zakonité
projevil v sezondch 1996 a 1997 ve sniZeni po&ateéni
Zivé hmotnosti jehniat: 1995 — 19,79 * 1,07 kg, 1996 —
12,44 + 0,82 kg, 1997 - 8,51 * 0,41 kg. Mezi t€mito
hodnotami jsou statisticky vysoce vyznamné rozdily.
Presto, Ze se za obdobi tfi let sniZil v&k jehiiat pfi pre-
vodu na pastvu o 63,3 dni (z 83,3 na 20 dnu), v jejich
Zivé hmotnosti na konci pastevniho obdobi nebyl pri-
kazny rozdil. Tento poznatek je vyznamny. Vyplyvd
z n&j opodstatnéni ¢asného prevodu jehfiat s bahnicemi
na jarni pastvu a jeho vliv na ekonomiku vysledné pro-
dukce. Primérny denni pfirastek se zvysil z 0,190 =
0,011 kg v roce 1995 na 0,251 + 0,008 kg v roce 1996;
v roce 1997 byl 0,228 + 0,009 kg. Vliv roku, resp. véku
pfi pfevodu na pastvu je statisticky vysoce vyznamny.
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SniZeni ristové intenzity jehiiat v roce 1997 oproti ro-
ku 1996 pfipisujeme naru$eni pastvy od 5. do 24. 7.
1997 a nutnosti uprostfed sezony pfikrmovat, coZ
ovlivnilo rust jehiiat. Denni pfiristky za mésic Cervenec
poklesly oproti ¢ervnu o 56 % (0,219 kg : 0,101 kg).

Statisticky vyznamné se projevuje i vliv po¢tu mat-
kou odchovavanych jehfiat na jejich Zivé hmotnosti pfi
narozeni, pfi pfechodu na pastvu i po ukon&eni pastev-
niho obdobi. Béhem pastevniho obdobi jedinddci
(44 ks) doséhli pramérnych dennich pfirastka 0,266 +
0,012 kg, dvoj¢ata (79 ks) 0,218 £ 0,006 kg a trojCata
(13 ks) 0,187 + 0,001 kg. Prirustky u jedinacku byly
statisticky vysoce vyznamné vy3$$i neZ u dvojcat a troj-
¢at. Podobné je tomu u vlivu pohlavi, kdy pramérné
denni piirtstky na pastvé s matkami u jehnicek Cinily
0,195 + 0,005 kg, u beranku pak 0,265 + 0,008 kg. Na
vysoce vyznamném rozdilu ve prospéch berankd mél
podil v8ak i pozdéjsi odstav chovnych jehnicek.

Pfi posuzovini vlivu genotypu na ristovou intenzitu
(tab. VII) Ize konstatovat, Ze nejlep3ich dennich piirtst-
ki v pastevnim obdobi 0,256 + 0,009 kg bylo dosaZeno
u 55 jehiiat plemene charollais (Ch100). Vysledky me-
ziprodukti pfevodného kfiZeni odpovidaji ofekavani
v tom smyslu, Ze u genotypu Bo50Ch, u kterého se
otcovsky vliv specializovaného masného plemene
uplatiiuje z 50 %, jsou na stejné trovni s kombinova-
nym plemenem kent (0,191 * 0,015, resp. 0,192 *
0,009 kg). KiiZenci se zastoupenim plemene Ch nad
74 % pak dosahovali nepritkkazné vy33i intenzity ristu
neZ generace F; (0,198 * 0,017, resp. 0,229 + 0,010 kg).
Pfitom genotyp Chl00 se v rastovych schopnostech
vyjadienych dennim pfirastkem vysoce prukazné liSil
od genotypu Bo50Ch a priikazné od plemene kent. Za
zajimavou informaci je moZné povaZovat vysledek sku-
piny (F) pohybujici se na trovni. masného plemene
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V. Vliv plemenné pfislu$nosti na vyvin Zivé hmotnosti bahnic — The effect of breed on ewe live Wweight

. A Zivi hmotnost* (kg)
gﬁ?:g 5 g;::f:;; ‘:E;zl;:l;l;y po porodu’ zadftek pastvy® | konec pastvy’ prirdstek®
1 2 3 3-2
Ch 100 A n 36 43 43 43
B.C,D,E, F B,C,D,E, F B,C,D,F c,E. f
x 80,14 77,81 82,95 5,14
S5 2,43 1,89 1,48 1,05
Bo 100 B n 7 14 14 14
) A A A E E
% 55,93 54,31 60,11 5,80 -
S5 2,46 1,57 1,40 1,07
Bo50Ch C n 23 26 26 26
A A A a, e
x 55,52 55,98 66,46 10,48
35 2,21 2,21 2,05 1,03
Bo25Ch D n 6 6 6 6
A A a
% 57,25 57,25 68,58 11,33
S5 2,01 2,01 3,18 2,52
Kent 100 E n 9 9 9 9
A A B A, B, c
X 58,31 58,31 77,39 19,08
5 3,28 328 2,65 1,80
Ostatni” F n 7 7 7 7
A A A A,
x 51,00 51,00 64,79 13,79
Sz 2,96 2,96 2,28 1,51
F-test 18,61 22,53** 20,68** 11,20"*

Ch = charollais — Charollais
Bo = booroola — Booroola

Ostatni = kiiZenci plemen zu3lecht€nd valadka, ovce vychodofriskd a bergschaf — Others = crossbreds Improved Wallachian sheep, East

Friesian sheep and Bergschaf

Vyznamnost testu: P < 0,05 — malé pismeno skupiny; P < 0,01 — velké pismeno skupiny
Test significance: P < 0.05 — small letter of the group; P < 0.01 — capital letter of the group

'dam 9genotype. 2group designation, 3statistical parameter, Yive weight, Safter parturition, “beginning of grazing, "end of grazing, "weigh(

gain, ~others

Ch100. Prirastek 0,250 £ 0,021 kg byl vSak dosaZen na
malém souboru pfi vysSi variabilité a uplatiiuje se na
ném vliv mlécnosti matek. Pfi doplnéni vySe uvede-
nych vysledkl o zékladni ukazatele jateSnych analyz,
predevsim pak vytéZnosti, byly jednozna¢né nejpfizni-
v&j3i ukazatele zjist€ny u genotypu Ch100 (Kuchtik
et al., 1997).

Na zakladé celkového vyhodnoceni lze konstatovat,
Ze se efekt z uplatfiovani spoleéné pastvy krav s telaty
a jalovicemi v odchovu a bahnic s jehnaty v Zadném
rozhodujicim ukazateli vyvoje Zivé hmotnosti zvifat
neprojevil zdporné. Podobné jako Bowns (1989)
a Abaye et al. (1994) jsme dospéli k zavéru, Ze pfi
spole¢né pastvé prosperuji oba druhy a Ze dfivéj$im
odstavem lze docilit vysSi produkce u jehiat, pfi zlep-
Sujici se kondici bahnic jako duleZitého pfedpokladu
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zachovani plodnosti. RovnéZ vyvoj kondice krav v pru-
béhu experimentu je moZné povaZovat za optimalni,
coZ potvrzuji pfedeviim vysledky v ‘reprodukci (Ho-
rdk etal., 1998).

Po prostudovani zdvéri praci autord Nolan,
Connolly (1988), Walker (1994) a fady dalSich
byl pouZit, vzhledem k mistnim podminkédm, hmotnost-
ni pomér skotu a ovei cca 4 : 1. Pfi tomto zastoupeni
bylo dosaZeno skute¢ného miseni zvifat pfi paseni
a vyuziti efektu prekryvani dietnich zvyklosti pfi spa-
sani porostu. ProtoZe se v Zidoucim sméru vyvijela
i botanicka skladba spasaného porostu, Ize tento pomér
doporudit pro obdobné pfirodni podminky.

Pokud budeme posuzovat vhodnost genotypu zvifat
pro tyto polointenzivni systémy pouze z pohledu kvan-
titativni produkce masa, jsou kombinovana plemena
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VI. Rust jehiat — Lamb growth

. . 2
—— Ziva hmotnost na pastvi® | 1 2 stk | Délka pastvy | Denni prirstek (kg/den)!
iv/Ukazatel n (kg) s 6
zaditek? konec! ity Ldng) (doy) na pastvé® |od narozeni’
B, C B, C B B.¢ B.¢
Roénik!'" 1995 (A) 5 35 19,79 39,23 83,34 151,69 0,190 0.195
52 1,07 1.95 4.57 10,99 0,011 0,009
A.C A C A.C A A
Ro¢nik'" 1996 (B) X 54 12,44 38,10 5091 104,39 0,251 0.238
5 0,82 1,27 2,49 5.13 0,008 0.007
A, B A, B B a a
Rocnik'" 1997 (C) x 56 8.51 38.35 19.98 137,30 0,228 0,228
s 0,41 1,08 1,43 5,00 0,009 0,009
F-test 51,77 0,16~ 127,75 14,23** 8.84"" 5,90*"
Cely soubor'! X 145 12,70 38,47 47,51 126.99 0,230 0,224
55 0,56 0,78 2,74 391 0,006 0.006
min. 2,30 15,00 4,00 46,00 0,090 0,100
max. 32,70 61,00 132,00 208,00 0,410 0,400

Vyznamnost testu:

P>005"

P < 0,05 * nebo ,.mald pismena* mezi pfislu§nymi skupinami podle Schefeho metody mnohondsobného porovnani
P> 0,01 ** nebo ,velkd pismena** mezi pislusnymi skupinami podle Schefeho metody mnohondsobného porovnani
Test significance:

P>0.05"

P < 0.05 * or small letters between the respective groups according to Scheffe’s method of multiple comparison

P > 0.01 ** or capital letters between the respective groups according to Scheffe’s method of multiple comparison

Ieffecl/parnmelcr, Zlive weight in pasture, "beginning. 4end, sngc at the beginning of grazing, ('gmzing length (days), 7duily weight gain
(kg/day). Yin pasture, “from birth, "“year, Htotal set

VII. Vliv genotypu na rist jehiiat — The effect of genotype on lamb growth

Genotyp' i Denni pl"in]s!ky2 (I‘(g/dcn) -
od narozeni do konce pastevniho obdobi- na pastvé
B B, e
Ch100 (A) x 55 0.248 0,256
S5 0,008 0,009
A A
Bo50Ch (B) x 30 0,192 0,191
s 0.012 0,015
Bo25Ch (C) X 30 0,223 0.229
S5 0,009 0,010
Bol12,5Ch (D) x 9 0,197 0.198
& 0,016 0.017
a
Kent (E) X 12 0.191 0,192
St 0,008 0,009
ZV a VF50Bg (F) X 9 0,249 0,250
53 0,023 0,021
F-test 5.30* 5.55"

Genofond: ZV = zulechténa valaska, VF = vychodofriskd ovce, Bg = bergschaf

Vyznamnost testu:

P>005"

P < 0,05 * nebo ,mali pismena*" mezi pfisluinymi skupinami podle Schefeho metody mnohonisobného porovnini
P> 0,01 ** nebo ,.velkd pismena* mezi pfislu§nymi skupinami podle Schefeho metody mnohondsobného porovnini
Gene pool: ZV = Improved Wallachian, VF = East Friesian sheep, Bg = Bergschaf

Test significance:

P>005"

P < 0.05 * or small letters between the respective groups according to Scheffe’s method of multiple comparison

P > 0.01 ** or capital letters between the respective groups according to Scheffe’s method of multiple comparison

lgenolyp«:, Zdnily weight gains (kg/day). *from birth 1o the end of grazing season, 4in pasture
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nebo jejich. kfiZenci s plemeny masnymi schopna do-
séhnout dennich pfirustki srovnatelnych s plemeny
specializovanymi. Pfi zafazeni dalSich chovatelskych
aspekti, dileZitych pfi spoledné pastvé, se u ovci uka-
zuje jako vhodnéji pro niZinné oblasti genotyp se 75%
a vyS8im zastoupenim plemene charollais. ‘Vzhledem
ke klidn&j§imu temperamentu a malému obristu vinou
je chov téchto ovci v elektrickych oplitcich spoleh-
livéjsi. Pfedpokladem k dosaZeni chovatelsky i ekono-
micky pfijatelnych vysledki je dobry zdravotni stav
zvifat, coZ vyzaduje pravidelné antihelmintické zakro-
ky. Tato problematika je u nami sledovaného souboru
fe¥ena v samostatnych pracich (Chroust etal., 1997,
1998).
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EFFECT OF RUMEN UNDEGRADABLE PROTEIN IN THE
DIET OF LACTATING AWASSI EWES ON MILK YIELD,
MILK COMPOSITION AND FINAL EWE AND LAMB
WEIGHT"

VLIV V BACHORU NEDEGRADOVANYCH DUSIKATYCH LATEK
V KRMNE SMESI PRO BAHNICE PLEMENE AWASSI V LAKTACI
NA PRODUKCI A SLOZENI MLEKA A NA KONECNOU HMOTNOST
BAHNIC A JEHNAT

R. R. Shaker', M. M. Muwalla', M. Y. Harb’, A. Y. Abudallah', J. P. Hanrahan’,
T. F. Crosby4

ordan University of Science and Technology, Faculty of Agriculture, Irbid, Jordan
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ABSTRACT: Two complete isocaloric and isonitrogenous diets were formulated to contain different levels of undegradable
protein (UDP), containing either 179 g/kg or 340 g/kg of UDP as a percentage of total protein. In two weeks post lambing,
the diets were offered to lactating Awassi ewes (n = 39) for a period of 90 days. Ewe milk yield was measured at two weekly
intervals following a 12 hour period of separation from the lambs. The increased proportion of UDP in the diet did not have
any significant effect on the body weight of ewes and lambs, milk yield and composition.

ewe; lamb; Awassi breed: milk yield; milk composition; undegradable protein

ABSTRAKT: Sestavili jsme dvé& izokalorické a izonitrogenni kompletni krmné smési s rozdilnymi hladinami nedegradova-
nych dusikatych latek (NDL), které jako procentudlni podil celkovych dusikatych litek obsahovaly 179 g/kg nebo 340 g/kg
NDL. Krmné smési byly poddvany bahnicim plemene awassi v laktaci (n = 39) od dvou tydnl po obahn&ni po dobu 90 dni.
Produkci mléka bahnic jsme méfili v dvou tydennich intervalech, které nasledovaly po 12hodinovém obdobi od odstavu
jehiat. Vy38i podil NDL v krmné smési nemél vyznamny vliv na té€lesnou hmotnost bahnic a jehiiat ani na produkci a sloZeni
mléka.

bahnice; jehné; plemeno awassi; produkce mléka; sloZeni mléka; nedegradované dusikaté litky

INTRODUCTION

Awassi sheep is the most numerous and widespread
breed in the Middle East. In Jordan, most Awassi flocks
are nomadic and rely on indigenous pasture (Harb,
Khalid, 1986; Harb, 1995).

Interest in milk yield and composition is increasing
as a consequence of the greater demand for human con-
sumption and for the manufacture of cheese and other
dairy products (DePeters, Cant, 1992).

Nutrition offers a means of making rapid changes in
milk yield and composition (Sutton, 1989). A con-

sistent effect on milk yield and composition has been
shown when diets are supplemented with protein (De -
Peters, Cant, 1992). There is considerable interest
in the supplementation of diets with a protein source
that is slowly degraded in the rumen as they can have
a special value for lactating animals.

The objective of this study was to evaluate the ef-
fects of supplementing the lactating ewe diet with one
of two protein sources (soybean meal and vetch/urea)
having quite different levels of UDP on milk yield,
milk composition and body weight changes in Awassi
ewes and their lambs.

*This project was supported by the EU-Jordan co-operative programme for Science and Technology Ref: SEM/03/628/033.
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MATERIAL AND METHODS
Animal and Diets

Thirty-nine single suckling Awassi ewes were se-
lected in two weeks post lambing and allocated to one
of two treatments. The treatment groups were balanced
for ewe weight and age. The ewes were group penned
and fed one of two total complete rations (TCR) de-
signed to supply different levels of UDP. The two ra-
tions were formulated to be both isocaloric and isoni-
trogenous_as outlined in Table I. In ration 2, the
equivalent amount of crude protein was supplied by
vetch/urea, in ration 1 it was provided by soybean
meal. The TCR was offered to each group at the rate
of 2.5 kg per ewe per day on an as fed basis and in-
creased weekly' up 10%. Refusals were collected on
a weekly basis and intake calculated by difference.
Water was available on an ad libitum basis.

1. Composition of rations used (g/kg, on as fed basis)

Treatment

1 2
Chopped wheat straw 248 300
Wheat bran 150 150
Whole barley 393 350
Soybean meal - 180

Vetch 176 -

Urea 13 -
Limestone 8 8
Dicalcium phosphate S 5
© Salt (NaCl) 5 5
Trace minerals/vitamins 2 2

Measurement Recorded

Following an acclimatization period of 2 weeks, ewe
and lamb live weights, and ewe milk yield were re-
corded fortnightly during the experimental period.
When recording milk yield, the suckling lamb was
separated from the dam for a 12h period from 18.00 h
to 06.00 h of the following morning. At 06.00 h the
lambs were weighed and introduced to suckle for a pe-
tiod of 20 minutes, following which the lamb was
reweighed. Any milk remaining in the udder following
the suckling period was removed immediately by hand
milking. The difference in lamb weight before and after
suckling plus the weight of the residual milk was taken
as the 12 hours milk yield (Harb, 1995).

Samples of milk were analysed for total solids, fat
and crude protein using standard procedures (AOAC,
1995). Representative feed samples were taken every
two weeks and analysed for dry matter, crude protein,
crude fibre, ether extract and ash. The dry matter con-
tents were determined following oven drying at 55 °C

276

for 72 h using forced air circulation. The dried material
was milled through a Imm screen and analysed for ash,
by burning in a furnace at 600 °C for 4 h, crude protein
by the macro-Kjeldahl method (Kjeldahl N x 6.25),
crude fibre and ether extract by the AOAC (1995).

The data were analysed using least-squares proce-
dures (SAS, 1990). Differences between treatment
means were determined using Duncan’s Multiple
Range test.

RESULTS AND DISCUSSION

The chemical analysis of the rations used is pre-
sented in Table II. The data show that with the excep-
tion of UDP, there were only minor differences in the
values of the parameters measured. In contrast, the es-
timated UDP as a percentage of total crude protein was
17.9 and 34.0 in rations 1 and 2, respectively.

I1. Chemical composition of rations

Treatment | | Treatment 2

Dry matter (%) 93.24 93.05
Crude protein (CP) (%) 15.6 15.8

Ether extract (%) 1.29 1.52
Crude fibre (%) 14,53 14.43
Ash (%) 6.93 6.53
Estimated ME ~ (MJ/kg DM)" 10.60 10.56
Estimated UDP as % of total CP" 17.9 34.0

* Estimated using NRC (1989)

Rations were formulated to be isonitrogenous and
similar in estimated metabolizable energy, but varied
in the vetch and soybean meal. According to NRC (7)
ration containing soybean meal supplied more UDP
(34.0%) than the one containing vetch (17.9%).

Animal Performance

The feed intake in relation to the week of treatment
is presented in Table III. Intake tended to reach a peak
about mid-way through the experimental period and
then declined. This is consistent with published data
where intake lags behind milk yield and maximum in-
take occurs in the second to the third month of lactation
(Zimmerman, 1992).

Dietary treatment had no significant effect on final
ewe weight or lamb weight (Table IV). These data sup-
port some results reported by Tovar-Luna et al.
(1995). They indicated that the protein supplements
formulated with ruminally undegradable protein
sources offered to lactating ewes have shown no effect
on body weight. Also, our results are in consistence
with the finding of McFaddin et al. (1996), who
showed that there were no major differences in ewe
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III. Mean voluntary feed intake in relation to week of experiment
(kg/ewe/day as fed)

Week of experiment Treatment 1 Treatment 2

| 2.49 2.05

2 2.65 2.55

3 3.03 3.15

4 3.08 3.07

5 3.33 3.40

6 327 3.44

7 297 3.00

8 2.98 313

9 2.51 2.29

10 2.60 235
B 228 225
12 243 2.34
Mean 2.80 2.75

IV. The effect of treatment on final ewe and lamb weights (LSM + SE)

small intestine for digestion and absorption (Stock et
al., 1981).

Milk yield

Milk yield was not significantly affected by increas-
ing the proportion of UDP in the diet (Table V). Pub-
lished data show that milk yield responses to feeding
protein of varying rumen degradability are not consis-
tent. Several investigators (Annexstad et al, 1987;
Robinson etal, 1991; Tomlinson etal., 1994)
reported that altering the degradability of dietary pro-
tein by heat treatment or by changing the protein
sources has resulted in no change in milk yield.

However, Cowan et al. (1981), Foster et al.
(1983), Schingoethe et al. (1988) and DeGra-
cia et al. (1989), showed that varying the rumen de-
gradability of protein influences an increase of milk

Parameter Treatment | Treatment 2 Significance
Number of ewes 20 19 -
Initial ewe weight (kg) 64.6 £ 1.91 63.23 £2.70 -
Final ewe weight (kg) 725+ 0.84 70.6 £ 0.86 NS
Number of lambs 20 19 -
Initial lamb weight (kg) 7.58 £ 0.54 6.07 £ 9.47 -
Final lamb weight (kg) 15.8 £ 0.61 154 +0.57 NS

NS = not significant (P 2 0.05)

V. Milk production in relation to week of treatment

Milk production (kg/ewe/day)
Week of lactation
treatment | | treatment 2 mcanllr:aztmen(
2 1.66 1.75 1.70 £ 0.12
4* - - -
6 1.58 1.54 1.56 £ 0.12
8 1.09 1.00 1.05 £0.12
10 0.73 0.52 0.62+0.14
12 0.62 0.70 0.66 £ 0.19
Mean milk yield | 1.16 £0.13 | 1.07 £0.12| 1.12+0.13°

: not measured
not significant (P 2 0.05)

weight pattern as a result of variation in the amount of
undegradable protein in the feed. Another study
(Tovar-Luna et al., 1996) showing the effect of
UDP supplement in non-pregnant ewes fed a low qual-
ity diet on body weight change, found that the body
weight gain was similar among the ewes fed each treat-
ment.

The adequate amount of rumen undegradable pro-
tein is needed to high producing lactating ewes and
cows to provide the proper amount of protein to the
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yield. Satter (1986) also suggested that manipulating
protein degradability in the ration may be done to
achieve a more efficient milk production response. The
failure of ruminal undegradable protein to increase the
milk yield may have been due to high crude protein in
relation to the animal requirement or the low ruminal
NH; and decreased microbial synthesis or unforeseen
interactions with body energy mobilization Nocek,
Russell, 1988).

Milk composition

The milk composition data are presented in Table VI.
The mean values for milk fat, protein and total solids
did not differ significantly between the two treatments.
It is known that milk composition may be altered by
manipulating diet composition, but there is no simple
relationship between constituents of the feed and indi-
vidual milk components (Sutton, 1989). Dietary pro-
tein is considered to have small effects on milk fat
concentration. Tomlinson etal. (1994) showed that
increasing UDP did not have any significant effect on
milk fat concentration.

Supplementing diet with protein, whatever its degra-
dability, does not have a consistent effect on milk pro-
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VL. The effect of on milk comp (LSM = SE)
Parameter Treatment 1 | Treatment 2 Sign.iﬁcnnce
Number of ewes 20 19
Fat (%) | 50£0.012 | 4.9+0.012 NS
Crude protein (%) | 4.3 +0.047 | 4.3 £ 0.047 NS
Total solids (%) [15.2+0.03 |15.2+0.03 NS

NS = not significant (P 2 0.05)

tein concentration. Some reports indicate no changes
(Cressman et al.,, 1980; Cowan et al., 1981;
Adams, Hopkins, 1995), while other reports in-
dicate an increase in protein concentration (Holter et
al., 1982).

Undoubtedly, many of the discrepancies between the
studies are related to variations in unaccounted experi-
mental factors that are influential on protein concentra-
tion. Some of these factors could include protein quan-
tity and quality and supplemental dietary fat
(DePeters, Cant, 1992; Karunanandaa etal,
1994).

In conclusion, feeding a ration with a high level of
UDP did not affect feed intake, ewe or lamb body
weight, milk yield nor milk composition.
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ESTIMATION OF THE OPTIMUM LEVEL OF AN ENZYME
PREPARATION IN BROILER CHICKS FED
ON WHEAT-CONTAINING DIETS

STANOVENI OPTIMALNI VYSE PRIDAVKU ENZYMOVEHO
PREPARATU U BROJLEROVYCH KURAT KRMENYCH SMESMI
S PODILEM PSENICE

C. Kaoma', J. Hegerz, J. Blaha®

lMocthapa Research Centre, Choma, Zambia
Bzofaktory Praha, Research Centre of Feed Additives, Praha, Czech Republzc
3 Czech University of Agriculture, Institute of Tropical and Subtropical Agriculture, Praha,
Czech Republic

ABSTRACT: Two experiments on broiler chicks aged 1-21 days were carried out to estimate the optimum level of an enzyme
preparation with predominant xylanase and beta glucanase activities added to wheat-containing diets. In the metabolic
experiment, nitrogen retention and nitrogen-corrected metabolizable energy (AMEn) were measured using diets containing
60% of wheat. The diets used in the growth experiment contained 55% wheat and the criteria of response were growth rate
and feed efficiency. In both experiments, the enzyme preparation was included in the diets at five levels ranging from 0 to
0.12 g/kg. Nutrient utilisation and growth performance increased linearly as the enzyme level increased until the maximum
was reached and then remained relatively unchanged. The levels of enzyme preparation required to obtain optimum nutrient
utilisation and growth performance as estimated using the bent-stick model were 0.073 and 0.078 g/kg for N-retention and
AMEn and 0.092 and 0.076 g/kg for weight gain and feed efficiency, respectively.

broiler chicks; wheat-based diets; enzyme supplement; optimum concentration; growth performance; N-retention; AMEn

ABSTRAKT: Ve dvou pokusech na brojlerech ve véku od 1 do 21 dni krmenych smésmi s pfevahou p¥enice byla stanovena
optimélni vy3e pfidavku enzymatického prepardtu obsahujiciho xylandzu a beta-glukanazu. V bilanénim pokusu byla pouZita
smés s obsahem 60 % pSenice a sledovanymi ukazateli byla bilance dusiku a obsah metabolizovatelné energie korigované na
dusikovou rovnovihu (AMEn). Krmné smési pouZité v riistovém pokusu obsahovaly 55 % p3enice a hlavnimi sledovanymi
ukazateli byly intenzita ristu a konverze krmiva. Testovany enzymaticky preparéit byl v obou pokusech zafazen do smé&si
v péti hladinich odstupfiovanych od 0 do 0,12 g/kg. Se zvy3ujici se koncentraci enzymu ve smési se postupné zvy3ovalo
vyuZiti Zivin i rast kufat. Po dosaZeni maxima se jiZ odezva vyrazné neménila. Pomoci dvoureZimové linedrni regrese byla
vypoé&tena optimdlni koncentrace enzymového prepardtu v krmné smési, kterd ¢inila pro bilanci dusiku 0,073 g/kg, AMEn
0,078 g/kg, prirastek hmotnosti 0,092 g/kg a konverzi krmiva 0,076 g/kg.

brojlefi; pSenice; pfidavky enzymu; optimdlni hladina; retence N; AMEn

INTRODUCTION (Annison, Choct, 1991). Like the beta glucans
in barley, the arabinoxylans in wheat appear in two

Wheat is a primary source of energy in poultry feeds  forms, the soluble and the insoluble one. The soluble

particularly in areas or countries where maize is rela-
tively more expensive. Although wheat is widely used
in poultry feeding, its use is limited because of the
anti-nutritional factors present. Wheat contains non-
-starch polysaccharides (NSP) which exhibit an anti-
-nutritive activity when present in broiler diets. NSP
are present in wheat in form of arabinoxylans (pen-
tosans) and beta-glucans. High levels of arabinoxylans
in wheat are responsible for the poor nutritive value
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part is the most important in broiler nutrition. The rec-
ognition that soluble beta-glucans of barley increase
digesta viscosity and thereby reduce digestibility and
increase faecal moisture content in poultry (Hessel-
man, 1983; Brufau et al, 1991; Campbell et
al., 1986; Rotter etal., 1989, 1990; White etal.,
1981) was followed by the demonstration that soluble
pentosans of rye and wheat have similar effects (Pet-
tersson, Aman, 1988; Classen, Bedford,
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1992; Annison, Choct, 1991). An important fea-
ture’ of the arabinoxylan is its water solubility, resulting
in formation of viscous gel solutions. They cause a dra-
matic increase in the viscosity of the intestinal digesta,
which impairs the action of digestive enzymes, decreases
digesta flow and absorption of nutrients and finally causes
sticky droppings. As a result, digestibility of nutrients and
utilisation of dietary energy may be markedly impaired
(Kaoma, 1996). Mollah (1983) observed a close re-
lationship between the variation in arabinoxylans to AME
of different varieties of wheat, suggesting that arabinoxy-
lans were responsible for the variation in energy value in
Australian wheats. Similar results were reported by An-
nison and Choct (1991) who found that arabinoxy-
lans at dietary concentrations of 30 g/kg of feed signifi-
cantly affected broiler performance.

The use of supplemental enzymes have been re-
ported to improve the nutritional value of wheat-con-
taining diets for broilers (Jeroch et al., 1993;
Veldman, Vahl, 1993; Morgan, 1993; Pet-
tersson, Aman, 1988, 1989; Brenes et al.,
1993). Enzymes with xylanase activities have been re-
ported to be efficient in improving the nutritional value
of wheat. However, most of the studies conducted as-
sessed the effects of enzyme on growth performance
while the information on nutrient utilisation is scarce.

The objective of this study was to estimate the level
of an enzyme preparation required to obtain optimum
nutrient utilisation and growth performance in broiler
chicks fed on wheat-containing diets.

MATERIAL AND METHODS
Metabolic experiment

One-day-old sexed male broiler chicks of the Ross
hybrid were used in the metabolic experiment. In the
adaptation period lasting one week, 200 chicks were
housed in brooders and fed on a commercial starter
diet. After one week, the chicks were weighed indi-
vidually and placed into narrow weight classes. Chicks
of relatively low and high body weights were dis-
carded. Groups of five chicks were then randomly as-
signed to each of the 20 metabolic cages so that all
cages had chicks with similar initial weights. The
chicks were then fed on experimental starter diets ad
libitum. The balance period consisted of a 3 d prelimi-
nary period and a 4 d collection period. After the pre-
liminary period, the chicks were weighed again and the
cages cleaned. On the first day of the collection period,
i.e. at the age of 11 days, a glass tray was placed under
each cage and the uncontaminated excreta were col-
lected daily and frozen. At the end of this period, i.e.
at the end of the experiment, the cages were cleaned
and the chicks weighed. The excreta samples were lyo-
philised and then ground prior to laboratory analysis.

The basal starter diet (Table I) was formulated to
contain 600 g of wheat per kg. To the basal diet, four
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levels of a developmental enzyme preparation (0.03,
0.06, 0.09 and 0.12 g/kg) were added via premix thus
forming five experimental diets. The enzyme was in
pure form with no carrier and contained 26,000 xyla-
nase and 10,700 beta-glucanase units per gram
(Kaoma et al,, 1995). The same enzyme was used in
previous experiments in broilers fed on barley-containing
diets and was found to be effective in improving the nu-
tritional value of barley (Kaoma et al., 1995, 1996).

1. Composition of basal diets (g/kg)

Ingredicnts :’/(l;::p:lleirc“ ex?')::i\:,r::m
Wheat 600 550
Maize - 130
Soybean meal 283.5 210
Fish meal 50 45
Meat and bone meal - 50
Soybean oil 40 -
Salt 1 -
Limestone 12 -
Starch 3 -
DCP 1.5 -
Cry,04 4 -
Vitamin and mineral premix 5" 15"
Calculated composition

ME (MJ/kg) 12.60 12.41
Crude protein 229 225
Lysine 1.8 1.5
Methionine 3.7 39
Calcium 39 4.1
Non-phytate phosphorus 3.1 3.3

b A reported by Kaoma et al. (1996)

Growth experiment

A total of 400 day-old sexed male broiler chicks
were used throughout the experiment. The chicks were
housed in an environmentally controlled rearing facil-
ity of the University poultry house equipped with elec-
tric heaters, artificial light and forced ventilation. The
chicks were then randomly assigned to each of the
10 pens such that each pen had 40 birds. There were
two replications per treatment. Starting from day 1, the
chicks were fed on experimental diets ad libitum. The
experimental period lasted 21 days. Feed and chicks
were weighed on day 1, 7, 14 and at the end of the
experiment on day 21.

The basal diet (Table I) was formulated to contain
550 g of wheat per kg. To the basal diet, the same
levels of enzyme preparation were added as in the
metabolic experiment. The dietary ingredients used in
this experiment were of the same batch as those used
in the metabolic experiment.
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Chemical and statistical analysis

The gross energy of diets and excreta was determi-
ned using an adiabatic bomb calorimeter (IKA-C 400).
The nitrogen content was determined by the Kjeldahl
method and chromic oxide in both diets and excreta
was analysed following the procedure of Petry and
Rapp (1970/1971). The gross energy and nitrogen
values of diets are presented in Table II, while those of
excreta are presented in Table III. Based on these data,
nitrogen retention, apparent metabolizable energy
(AME) and nitrogen-corrected apparent metabolizable
energy (AMEn) values were calculated using the equa-
tions presented by Zelenka (1990).

In the growth experiment, weight gain, feed con-
sumption and feed efficiency (feed/gain) were calcu-
lated for each period and for the overall experiment.
Weight gains were calculated as group means and feed
efficiency values as cumulative group feed intakes di-
vided by group weight gains. Since the data on weight
gain, feed consumption and feed efficiency measured
weekly showed similar trends, only the overall data are
presented.

Data on nitrogen retention and N-corrected apparent
metabolizable energy (AMEn) in the balance experi-
ment and weight gains in the growth experiment were
subjected to analysis of variance (Steel, Torrie,
1980) and significant differences between the treatment
means were assessed using Duncan’s multiple range
test.

The beta-glucanase and xylanase activity of the en-
zyme preparation was determined by Kaoma et al.
(1995) using the 3,5-dinitrosalicylic acid method as de-
scribed by Miller (1959). The optimum levels of
enzyme preparation required to obtain maximum re-
sponse were calculated using a bent-stick model
(Heger et al., 1987)

RESULTS

The results of the metabolic experiment are pre-
sented in Table IV. Increasing the level of enzyme
preparation resulted in a linear increase in both nitro-

II. Average values of analysed gross energy (GE) and nitrogen (N)
contents of diets

o Diet (enzyme level g/kg)

i 0 0.03 0.06 0.09 0.12
GE  (MJ/kg) | 19.190 | 19.205 | 19.170 | 19.175 | 19.195
N (g/kg) | 3.83 3.82 3.79 3.83 3.85

I11. Average values of analysed gross energy (GE) and nitrogen (N)
of excreta

Excreta (enzyme level g/kg)
0 0.03 0.06 0.09 0.12
GE (MJ/kg) | 15.909 | 14.880 | 14.112 | 13.704 | 13.585
N (g/kg) | 5.01 4.88 445 4.2 4.10

P

gen retention and AMEn up to a level of 0.09 g/kg,
thereafter they did not change appreciably. As com-
pared with the zero group, the increase in N retention
and AMEn ranged between 10.2% (enzyme level
0.03 g/kg) and 16.6% (enzyme level 0.12 g/kg) and
3.4% (enzyme level 0.03 g/kg) and 5.5% (enzyme level
0.12 g/kg), respectively.

The relationship between N retention or AMEn and
the levels of enzyme preparation is shown in Figs. 1
and 2, respectively. Pairs of regression lines were fitted
to the experimental data and their equations were as
follows, x being the enzyme concentration in g/kg:

N retention:
y; = 56.82 + 107.83x, r = 0.91
¥ =63.78 + 12.33x, r=1

AMEn:

yy = 13.13 + 8.17x, r = 0.90

y2=13.74 + 0.33x, r =1

The breakpoints of the responses calculated from these
equations were 0.073 and 0.078 g/kg for N retention
and AMER, respectively.

The results of the growth experiment are presented
in Table V. The pattern of the response was similar to
that observed in the metabolic experiment. There was
a linear increase in growth rate and linear decrease in

V. The effects of enzyme preparation on N retention and metabolisable energy in broilers fed on wheat-containing diets

Piiisise Enzyme level (g/kg)

0 0.03 0.06 0.09 0.12
N-retention (% of N intake) 55.99 61.71 62.46™ 64.89% 65.26"
SEM! 0.38 0.52 0.66 0.70 0.51
AME (MJ/kg) 13.84° 1437 14.42 14.68° 14.70°
SEM 0.034 0.061 0.048 0.036 0.031
AMEn (MJ/kg), 13.06" 13.51° 13.55" 13.77° 13.78°
SEM 0.030 0.060 0.040 0.030 0.027

ab.ed

'standard error of mean
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V. The effects of enzyme preparation on growth performance in

The breakpoints of the responses calculated from

fed o wheatcontaining dicts these equations were 0.092 and 0.076 g/kg for growth
Enzyme level (g/kg) rate and feed efficiency, respectively.
Parameter
0 003 | 006 | 009 | 0.12

Weight gain(g) [ 383" [396™ |399" |409" |413"
SEM 19 21 18 25 27 DISCUSSION
Feed intake (g) 187 199 217 228 233
Feed efficiency 205| 1.99| 184| 179]| 177 The experiments were designed to identify the level

ab
differ significantly (P < 0.01)

feed/gain followed by a plateau. The breakpoint in the
response was located around the enzyme level of
0.09 g/kg. Feed intake gradually increased with in-
creasing enzyme addition showing no clear-cut break-
point. As compared with the zero group, the increase
in growth rate and feed efficiency ranged between 3.4%
(enzyme level 0.03 g/kg) and 7.8% (enzyme level
0.12 g/kg) while the improvement in feed efficiency
ranged between 3.0% and 15.8% for the same enzyme

levels.

The relationship between growth rate or feed effi-
ciency and the levels of enzyme preparation is shown
in Figs. 3 and 4. Pairs of regression lines were fitted to
the experimental data and their equations were as fol-
lows, x being the enzyme concentration in g/kg:

Growth rate:
y1 = 384.67 + 266.67x, r = 0.94
y2 =397 +133.33x, r =1

Feed efficiency:
y1 =2.07 - 3.5x, r =-0.97
¥y = 1.85-0.67x, r=-1

— means within the same row not sharing a common superscript

of the enzyme preparation at which maximum response
was achieved. For this purpose, a linear model consist-
ing of two intersecting straight lines was used. A clear-
-cut response to graded enzyme supplements was found
both in the metabolic and growth experiment. Although
the regression equations fitted the experimental data
well, the predicted breakpoint, determining the opti-
mum enzyme concentration, must be viewed with cau-
tion. Fisher et al. (1973) showed that when consid-
ering a group of individual animals, the average of the
response of individual animals is being measured and
the group response is represented by a straight line
through a curve to a plateau. The curved section will
always be present and the intersecting straight lines
therefore tend to underestimate the breakpoint and con-
sequently the optimum dietary level.

Wheat is an important source of energy in poultry
diets. However, its use is limited because of the pres-
ence of non-starch polysaccharides (NSP) which act as
anti-nutritional factors. In wheat, the predominant non-
-starch polysaccharides are pentosans. An important
feature of these NSP is their water solubility, resulting
in formation of viscous gel solutions. This in turn
causes a dramatic increase in the viscosity of the intes-
tinal digesta, which impairs the action of digestive en-
zymes, decreases digesta flow and absorption of nutri-

86
85
64 |
63
62

61 /

2

58 - ~

N Retention (% of N intake)

571~

56

55

0 0.002 0.004

0.008 0.008 0.01

Dietary Enzyme Level (%)

0.012

1. Relationship between enzyme level and N retention in chicks
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3. Relationship between enzyme level and weight gain in chicks

ents and decreases the dry matter content of excreta. As
a result, digestibility of nutrients and utilisation of die-
tary energy may be impaired (Kaoma, 1996).

In this. study, enzyme supplementation had a bene-
ficial effect on the broiler chicks. In the metabolic ex-
periment, nitrogen retention and AMEn increased by
10.2-16.6% and 3.4-5.51%, respectively. At the high-
est level of enzyme supplementation (0.12 g/kg),
AMEn improved by 0.72 MJ/kg. The increase in nitro-
gen retention and AMEn was probably attributed to the
high level of xylanase activity found in the enzyme.

CZECH J. ANIM. SCI., 43, 1998: 281-287

Pentosans are the predominant NSP in wheat. Pet-
tersson and Aman (1989) reported that the in-
crease in nutrient utilisation in birds fed on enzyme-
-supplemented wheat is attributed to the viscosity re-
duction and breakdown of pentosans or beta-glucans
and/or a partial digestion of cereal cell walls leading to
release of intracellular nutrients. Xylanase has been re-
ported to increase the AME in chicks fed on wheat
based diets. Annison (1993) reported an increase of
more than 1 MJ/kg. This value is higher than the value
obtained in this experiment.
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4. Relationship between enzyme level and feed efficiency in chicks

Reports pertaining to the benefits of enzyme treat-
ments of wheat-based diets have been inconsistent. Al-
though wheat is not considered to contain appreciable
soluble pentosans (anti-nutritive factor), enzyme treat-
ment has been reported to improve the performance of
chicks (Pawlik etal,, 1990; Brenes et al., 1993). In
this experiment, significant increases (P < 0.01) in nitro-
gen retention and AMEn, respectively were observed.

Similarly like in the AMEn study, increasing en-
zyme levels increased growth performance of chicks
linearly. The linear increase in weight gain was accom-
panied by a linear increase in feed consumption, sug-
gesting that a close correlation exists between enzyme
supplementation and feed intake. A similar relationship
was also reported by Graham and Pettersson
(1992). The increase in feed consumption resulting
from the enzyme supplementation has been reported to
be the result of the ability of the enzymes to reduce the
intestinal viscosity and thus to promote a rapid digesta
passage rate (Almirall et al, 1993).

The enzyme preparation used in the present study
has been used in previous experiments to improve the
nutrient utilisation and growth performance of chicks
fed on barley-containing diets (Kaoma et al., 1996).
The results obtained in both studies using similar en-
zyme.levels were comparable. The optimum levels of
enzyme preparation in broilers fed on barley-containing
diets were 0.072 and 0.073 g/kg for nitrogen retention
and AMEn and 0.087 and 0.081g/kg for weight gain
and feed efficiency, respectively. Although the opti-
mum values found in the present study appear slightly
higher than those in the previous study with barley
(Kaoma et al., 1996), the averages are similar thus
suggesting that a single dose applicable to both wheat-
and barley-containing diets is possible.
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The optimum enzyme levels found in the present
study ranged between 0.073 and 0.092 g/kg, the values
being considerably lower than those reported by other
authors. The main reason is the difference in purity of
the enzyme products. While the enzyme used in the
present experiments was a relative pure lyophilised
material containing no carrier, commercial enzyme
preparations with lower activities were used in most
studies published in the literature.

In conclusion, the developmental enzyme prepara-
tion used in this study significantly improved N reten-
tion and AMEn values of wheat diets. These changes
were accompanied by concurrent improvements in
chick growth performance as evidenced by weight gain
and feed efficiency values. For the supplementation in
broiler diets, the enzyme level of 0.092 g/kg is recom-
mended, taken as the highest of the optimum levels
required to obtain optimum nutrient utilisation and
growth performance.
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MORFOMETRICKA STUDIA NEOGOBIA KESSLERI
(GUNTER 1861) Z HLAVNEHO TOKU DUNAJA

MORPHOMETRY STUDY ON NEOGOBIA KESSLERI (GUNTHER 1861)
FROM THE MAIN STREAM OF THE DANUBE RIVER

I. Stranai

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

ABSTRACT: Morphometric studies of the genus Neogobia kessleri (Gobiidae) first reported from the Slovak territory, fished
out at the 1741 km of the Danube river are presented in this study. Along with meristic and plastic characters, 35 samples
of Neogobia kessleri were statistically evaluated by sexes. Observed results show higher postorbital distance, largish jaw-bo-
nes, greater length of D, and A and caudal fin in males. The distance data on the base of A to anus, as well as length of the
urogenital papilla are also higher in males.

Neogobius kessleri; Gobiidae; morphometry; sex differences

ABSTRAKT: V prici st uvedené morfometrické udaje druhu Neogobia kessleri (Gobiidae), prvykrat popisaného zo sloven-
ského tizemia, ktory bol uloveny v Dunaji na rie€nom kilometri 1741. Spolu s meristickymi a plastickymi znakmi sa Statisticky
vyhodnocuje 35 exemplarov Neogobius kessleri aj podla pohlavia. Zistené vysledky poukazuji na va¢siu zao¢ni vzdialenost,
vicSie celuste, dlhiu D, a A a tieZ chvostovi plutvu u samcov. TaktieZ je vidSia vzdialenost zaciatku A k andlnemu otvoru,
ako aj dlzka urogenitélnej papily.

Neogobius kessleri; Gobiidae; morfometria; pohlavné rozdiely

UvVOoD

Ichtyofaunu Slovenska je mozné povaZovat za dru-
hovo velmi pestri aj napriek tomu, Ze niektoré druhy,
ktoré sa v minulosti vo vodach vyskytovali, dnes sa uz
na naSom uzemi nevyskytuji. Preto je poteSitelné, Ze
z Casu na Cas sa podari rozsiril ichtyofaunu o novy
druh, ktory sa vo vodach doteraz nevyskytoval.

CZECH J. ANIM. SCIL, 43, 1998: 289-292

V jiini roku 1997 bol zdokumentovany vyskyt sami-
ce Neogobia kessleri v slovenskom tseku Dunaja
(obr. 1). Jeho vyskyt prvykrat publikoval Strafiai
(1997) a po ndhodnom ziskani jedného exemplara sme
uskutocnili ichtyologicky prieskum hlavného toku Du-
naja pri obci Kravany nad Dunajom (rieny km 1741).

Neogobius kessleri sa vyskytoval na idsekoch, kde
mal prirodzeny tkryt, ktory tvorili volne sypané kame-

1. Neogobius kessleri z hlavného toku Dunaja:
samec 139 mm LT (pohlad z boku), samica
107 mm LT (pohlad zo zadu) — Neogobius
kessleri coming from the main stream of the
Danube river: the male 139 mm LT (side
view), female 107 mm LT (from behind view)
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I. Priemerné hodnoty meristickych a plastickych znakov Neogobius kessleri z hlavného toku Dunaja (samce n = 19, samice n = 16, cely
stibor n = 35) — Average values of meristic and plastic traits in Neogobius kessleri from the main stream of the Danube river (males n = 19,
females n = 16, whole set n = 35)

Samce' Samice? Cely sibor® i
x min.—max. x min.~max. x S5
Longitudo ct)rp}lris totalis (mm) 122 99,0-175,0 115,6 100,0-166,0 118,37 3,0332
Longitudo corporis (mm) 103,4 82,0-147,0 100,1 87,0-146,0 101,9 2,616
Pondus (g) 253 12,6-61,9 23,5 15,0-68,0 24,43 2,0841
Radii durum D, 6 6,0-6,0 6 6,0-6,0 6 -
Radii durum D, 1 1,0-1,0 1 1,0-1,0 1 -
Radii D, 17,89 17,0-19,0 18 17,0-19,0 18,09 0,1382
Radii durum A 1 1,0-1,0 1 1,0-1,0 1 -
Radii A 14,4 13-16 14,5 11-16 14,45 0,277
Squamae linea lateralis 75,95 72-79 76,4 73-79 76,15 0,4589
Numerus spinarum branchialium 717 7,0-8,0 7,13 7.0-8,0 7.2 0.1069
Vertebrae 34 33-35 33,92 33-35 34,15 0,1041
V % longitudo corporis
Longitudo capitis 30,34 28,5-32,4 29,63 25,2-32,0 30,1 0,2256
Distantia praeorbitalis 9,04 7,3-16,3 8,7 7,3-10,10 8,88 0,2556
Diameter oculi 4,66 3,6-5,7 481 4,1-5,5 473 0,0853
Distantia postorbitalis 16,84 15,5-18,7 15,7 12,6-17,4 16,32 0,2132
Altitudo capitis 14,21 12,2-16,3 13,71 10,4-15,0 13,98 0.2006
" Latitudo capitis 24,55 21,1-28,6 24,12 19,5-26,2 24,19 0,2653
Distantia interorbitalis 5,47 4,3-6,1 5,46 4,4-6,0 5,46 0,079
Longitudo maxillae 11,35 8,6-13,4 10,56 9,0-11,8 10,99 0,196
Longitudo mandibulae 13,05 10,5-15,5 11,78 10,1-13,8 12,47 0,2451
Distantia praedorsalis 34,52 25,9-39,2 34,2 25,6-38,4 34,37 0,4437
Distantia praeventralis 30,91 28,6-33,1 30,21 24,8-32,1 30,62 0,2588
Altitudo corporis 19,38 16,7-22,1 19,85 17,6-22,0 19,6 0,2464
Latitudo corporis 20,65 17,4-22,9 22,23 20,0-24,9 21,35 0,3107
Longitudo pedunculi caudae 16,59 13,8-20,5 16,24 13,8-19,5 16,43 0,3081
Altitudo pedunculi caudae 9,88 8,7-10,9 10,01 8,5-11,2 9,94 0,1279
Latitudo pedunculi caudae 6,88 5,6-9,1 7,22 5.8-9.4 7,02 0,1503
Minima altitudo corporis 8,72 7,6-9.8 8,86 7,7-9.6 8,78 0.0956
Distantia P - V 4,14 3,2-59 3.86 2,9-5,3 4,01 0,1096
Distantia V - A 29,66 24,5-33,7 29,51 22,6-33,6 29,59 0,419
Longitudo D, 14,85 12,8-16,7 14,38 11,0-17,1 14,63 0,2345
Longitudo D, 33,65 31,0-35,5 32,32 28,7-34,7 33,04 0,2843
Longitudo A 26,74 24,0-30,2 24,94 21,2-27,6 25,92 0.3595
Longitudo C 18,7 16,3-21,1 16,99 14,6-19,3 17,58 0,2214
Longitudo P 23,92 21,5-26,0 2398 .| 20,6-26,5 23,95 0,2507
Longitudo V 16,72 13,8-19,3 16,79 14,2-19,0 16,75 0,106
Altitudo D, 10,68 8,3-13,6 10,63 8,2-13,5 10,64 0,2264
Altitudo D, 11,66 9,8-134 11,2 9,0-14,0 11,47 0.1969
Altitudo A 8,79 5,9-10,9 8,66 6,2-10,5 8,73 0,2365
Latitudo V 7.39 6,5-8,1 7,32 6,2-8,8 7,36 0,1139
Distantia V - anus 22,84 20,4-26,0 23,86 20,5-27.4 23,31 0,3247
Distantia anus — A 547 4,1-84 4,6 3,2-5,4 5,07 0,1705
Longitudo papilae urogenitalis 4,52 3,7-54 3.45 29-4,0 4,02 0,1268

'males, 2females, total set
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ne pri brehu alebo korene stromov a naplavené kmene
pri vy$%ej hladine Dunaja. Na volnych pldZach sa vy-
skyt potvrdil len pri ojedinelych menSich skaléch.

MATERIAL A METODA

QOdlov sa uskutoc¢nil elektrickym agregitom na lov
ryb, umiestnenym na ¢lne pomalym splavovanim po-
zdl% brehu. Celkom sa ziskalo 35 exemplarov, ktoré sa
zakonzervovali 6% formaldehydom. Na takto konzer-
vovanych rybach sme uskuto¢nili merania. Jednotlivé
plastické znaky s vyjadrené v percentich dlzky tela.
Celkovy material sme vyhodnotili podla pohlavia 3ta-
tisticky.

VYSLEDKY A DISKUSIA

Uvedené exemplére ryb je moZno taxonomicky za-
radit takto (podla autora Berg, 1949):

Podrad : Gobioidei — Byckoblizne (Hlavalovce)

Celad : Gobiidae — Byckovité (Hlavadovité)
Rod : Neogobius Tljin, 1927
Druh  : Neogobius kessleri (Giinther, 1861)

Analyzovany materidl predstavuje 19 samcov a 16
samic s dlZkou tela bez chvostovej plutvy (C) 82,0 aZ
147,0 mm. Nizke, pretiahnuté, Zlto aZ sivohnedé telo,
s tmavym aZ ¢iernym mramorovanim pokryvaji drob-
né ktenoidné Supiny siahajice skoro aZ k ofiam a po-
kryvaji Ziabrové vieCko do jednej tretiny. Malo vyraz-
né Supiny su taktieZ na zadnej Casti hrdla a na zakladni
prsnych plutiev (P). Nema vyvinutd bo¢na iaru; na
mieste, kde by sa mala nachéadzat, je 76 Supin (72-79).

Na bokoch tela sa nachadza pit tmavych priecnych
§kvin prechddzajicich na chrbat. Po bokoch hlavy si
svetlé, okrihle $kvrny s tmavym olemovanim, ktoré
prechadzajui a st vyrazné aj na zdkladni prsnych plu-
tiev.

Chrbtovi plutvu tvoria dve oddelené plutvy. Prvi
tvori Sest tvrdych licov, druhi jeden tvrdy a 18 (17—
19) mikkych lG¢ov. V anélnej plutve je jeden tvrdy
a 14 (11-16) mikkych licov a spolu s druhou chrbto-
vou plutvou st rovnako vysoké po celej dizke aZ po
chvostové steblo. Brusné plutvy si zrastené, vytvéraji
prisavny disk a nie si pigmentované. Vsetky ostatné
plutvy su Skvrnité.

Na vonkaj3ej strane prvého Ziabrového oblika je se-
dem Ziabrovych pali¢iek. Plynovy mechir nema vyvi-
nuty. Pocet stavcov na chrbtici koliSe v rozpiti 33-35
s priemerom 34,

DIhé, pretiahnuté, v hrudnej asti zhora stladené telo
(maximalna vyska 19,6 % dlzky tela) je v chvostovej
&asti z bokov stlatené. Pomerne dlha, mohutna hlava
(30,1 % dlzky tela) je silne zhora stladena, 1,7krat Sir-
$ia ako vy$ia. Oko je ovélne, priemer tvori 16 % dlzky
hlavy, medziofna vzdialenost je vicSia ako priemer
oka. Usta st terminalne, velké, horn4 &elust siaha aZ
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II. Rozdiely medzi pohlaviami Neogobius kessleri z Dunaja vyjadrené
t-testom (tu¢no vytlatené hodnoty st Statisticky signifikantn€) — Diffe-
rences between the sexes in Neogobius kessleri from the Danube river
expressed by r-test (bold-faced values are statistically significant)

n+ n;z t P
Longitudo capitis 33 1,6004 0,2
Distantia praeorbitalis 33 0,6585 0,5
Diameter oculi 33 0,8737 0,4
Distantia postorbitalis 33 2,9457 0,01
Altitudo capitis 33 1,2504 0,4
Latitudo capitis 33 0,2359 -
Distantia interorbitalis 33 0,062 -
Longitudo maxillae 33 2,1086 0,05
Longitudo mandibulae 33 2,8396 0,01
Distantia praedorsalis 33 0,3547 -
Distantia praeventralis 33 1,3434 0,2
Altitudo corporis 33 0,9533 04
Latitudo corporis 33 2,7962 0,01
Longitudo pedunculi caudae 33 0,0924 -
Altitudo pedunculi caudae 33 0,5007 -
Latitudo pedunculi caudae 33 1,1213 0.4
Minima altitudo corporis 33 0,7261 0,5
Distantia P -V 33 1,2807 0,4
Distantia V - A 33 0,1756 -
Longitudo D,. 33 0.9975 0,4
Longitudo D, e 33 2,5033 0,025
Lm.lgiludu A 33 2,7184 0,025
Longitudo C 33 4,17 0,001
Longitudo P 33 0,1173 -
Longitudo V 33 0,164 -
Altitudo D, 33 0,1082 -
Altitudo D, 33 1,1517 04
Altitudo A 23 0,2701 -
Latitudo V ) 33 0,3015 -
Distantia V — anus ' 33 1,5977 0,2
Distantia anus — A 33 2,7867 0,01
Longitudo papilae urogenitalis | 28 6,6042 | 0,001

do kitikov tst. Dolnd &elust vyrazne preénieva a je
dlhgia (12,47 % dlzky tela) nez horna (10,99 % dlzky
tela). Na &elustiach sa nachadzaji nerovnako velké ké-
nické zibky v troch radoch. Predchrbtova vzdialenost
predstavuje 34,4 % dlzky tela. Dizka zékladne prvej
chrbtovej plutvy (D)) je 14,6 %, druhej chrbtovej plut-
vy (D,) 33,04 %; vyska D| = 10,6 %, Dy = 11,5 %
dlzky tela. Zaciatok anilnej plutvy je posunuty za za-
&iatok zékladne D,. Zadny okraj D, a anilnej plutvy
(A) st na rovnakej virovni. Dl¥ka prisavného disku (V)
je 16,7 % dlzky tela. Chvostovy nasadec je kritky
(16,4 % dlzky tela).

Podrobnejsie plastické znaky si zhrnuté v tab. I,
a to samostatne pre samcov, pre samice a pre cely ma-
teridl. Zhodné udaje pre tento druh uvadza Berg,
(1949), Banarescu (1964) a Terofal (1984).
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Statistickym vyhodnotenim celého siboru materialu
(tab. II) podla pohlavia sme v urcitych znakoch zistili
rozdiely. Statisticky velmi vyznamny rozdiel sme zis-
tili u samcov v zao¢nej vzdialenosti, t.j. vzdialenosti
medzi zadnym okrajom ocnice a najvzdialenej$im ok-
rajom Ziabrového vietka, v dolnej &elusti, dizke chvosto-
vej plutvy, vzdialenosti medzi andlnym otvorom a zaciat-
kom anélnej plutvy a v dlzke urogenitélnej papily.

U samic sme Statisticky vyznamny rozdiel zistili
v §irke tela.

Vyznamny rozdiel sme zistili u samcov, ktoré maji
mohutnejSiu horni Eelust, dlh§iu druhid chrbtovi plutvu
a anélnu plutvu.
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