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ROZDIELY V MLIEKOVE] UZITKOVOSTI ROZNEHO
KAPPA-KAZEINOVEHO GENOTYPU DOJNIC
SLOVENSKEHO STRAKATEHO PLEMENA

DIFFERENCES IN MILK EFFICIENCY OF DIFFERENT KAPPA-CASEIN
GENOTYPES OF DAIRY COWS OF THE SLOVAK PIED BREED

J. Zitny, A. Trakovicka, A. Kibek, E. Michaliékové, I. Ostertag

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

ABSTRACT: Milk efficiency was evaluated in cows of the Slovak Pied breed with regard to the production of milk, fat,
proteins and lactose according to the K-casein genotypes — AA, AB, BB. The above-mentioned indicators are given in kg per
standardized lactation of 305 days. The trial was conducted on 717 lactating dairy cows divided into four groups according
to the lactation number. A significantly higher difference in protein production (P < 0.05, Tab. IIT) was determined between
AB and BB k-casein genotypes in the first lactation. Dairy cows with genotype AB produced on average by 17 kg of proteins
more than the group of cows with BB k-casein genotype. A statistically significant difference was also calculated for lactose
production (P < 0.05, Tab. IV) in the first lactation when AB and BB k-casein genotypes were compared. The results
confirmed that the higher lactose production by 27 kg was observed in dairy cows with AB genotype. There were not any
statistically significant differences between the tested x-casein genotypes in the other indicators describing milk production.

dairy cow; Slovak Pied breed; k-casein polymorphism; efficiency

ABSTRAKT: Metddou elektroforézy na $krobovom géli sme analyzovali polymorfné varianty proteinov v mlieku 717 krav
slovenského strakatého plemena a sledovali vplyv genotypov x-kazeinu na niektoré GZitkové vlastnosti (produkcia mlieka,
tuku, bielkovin a laktdzy) za obdobie prvej aZ $tvrtej laktdcie. Na zéklade Studentovho t-testu je moZné s pravdepodobnostou
0,05 % konStatovat, Ze existuje preukazny rozdiel v priemernej produkcii bielkovin (kg) medzi genotypmi AB a BB na prvej
laktacii a v priemernej produkcii laktézy (kg) opéf na prvej laktacii medzi genotypmi K-kazeinu AB a BB. U ostatnych

sledovanych vlastnosti nebol medzi jednotlivymi skupinami genotypov k-kazeinu preukazny rozdiel.

dojnica; plemeno slovenské strakaté; polymorfizmus x-kazeinu; uZitkovost

LA0))]

Velky rozmach technik molekularnej biolégie a ge-
netiky umoznil v pomerne kratkom &ase ziskat vysled-
ky, cielom ktorych je genotypovat zvieratd na pritom-
nost roznych alel d6lezitych organov, ktoré ovplyviiuji
reproduk¢né vlastnosti, Zitkovost a dispoziciu k de-
di¢nym chorobdm a v kone¢nom dosledku umoZiiuji
selekciu zvierat pre §lachtenie (Grosclaude, 1988;
Lien etal, 1994; Zitny et al., 1996).

Jednym z déleZitych vyufZiti je genotypovanie x-ka-
zeinu metédou genetického polymorfizmu v mlieku
hovidzieho dobytka. Jeho vplyv na technologické
vlastnosti mlieka a tieZ na produk&né charakteristiky
jednotlivych plemien $tudovali mnohi autori (Boi-
chard et al., 1994; Citek et al., 1996; Dvofak
et al., 1994; Gajarska, 1995; Chrenek et al,
1995; KaliSkov4 et al., 1995).

K-kazein tvori asi 15 % z kazeinového komplexu
kravského mlieka. Biochemickymi metdédami na Grovni
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mlieénych bielkovin sa dokazal geneticky polymorfiz-
mus tohto proteinu (Macha, 1991a; VaSicek et
al., 1995; Zitny et al., 1995). x-kazein BB je Ziadu-
cejsi ako x-kazein AA, lebo prvy je spijany s vySSim
obsahom kazeinu v mlieku, s vy$$ou kapacitou vytaz-
nosti syra a lep§imi koagulaénymi vlastnostami z aso-
vého hladiska zraZania syridlom a tukosti syreniny
(Hanu$, Beber, 1995; Macha, 1991b). Preto sa
zd4, Ze by bolo Ziaduce zvySit frekvenciu BB k-kazeinu
vhodnymi selek&nymi chovatelskymi postupmi.

Cielom prace bolo metédou elektroforézy na Skro-
bovom géli stanovit genotypy k-kazeinu laktujicich
dojnic a analyzovat ich moZny vplyv na produkciu mli-
eka a jeho zloZenie.

MATERIAL A METODY

Geneticky polymorfizmus x-kazeinu bol sledovany
na 717 dojniciach slovenského strakatého plemena za-
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radenych do kategoérie chranenych chovov (Zaverecny
protokol, 1995) na Polnohospodarskom druZstve Ore-
chova Potdii, okr. Dunajska Streda.

Vlastna typizécia mlieka bola previdzana elektrofo-
rézou na Skrobovom géli s pridavkom mocoviny a mer-
kaptoetanolu podla metddy, ktord popisali Thyman-
novéid a Larsen (1965).

Z frakcii modro sfarbenych na $krobovom géli boli
detekované homozygotné a heterozygotné genotypy K-
kazeinu. Zo zostav kontroly dZitkovosti dojnic sa zis-
kali ukazovatele mliekovej uZitkovosti, t.j. produkcia
mlieka, tuku, bielkovin a laktézy so zameranim na prvi
az Stvrta laktaciu.

Vyhodnocovanie prislusnych ukazovatelov bolo
prevedené podla genotypovych poCetnosti k-kazeinu.
Prvi skupinu tvorili genotypy k-kazeinu AA, druhi
skupinu AB a tretiu skupinu BB. Preukaznost diferencii
medzi priemernymi hodnotami vzijomne porovnéva-
nych skupin bola stanovena t-testom.

VYSLEDKY A DISKUSIA

Pri Stadiu genetického polymorfizmu x-kazeinu
v mlieku krav slovenského strakatého plemena boli
z celkového poctu 717 dojnic analyzované tri varianty
genotypov — AA, AB, BB. V sledovanom siibore vy-
razne prevladali genotypy AB (59,7 %), dalej homozy-
gotné genotypy AA s poftom 201 dojnic a 28,0 % a na-
jmenSiu genotypovii frekvenciu predstavoval k-kazein
BB, ktory bol detekovany na 88 dojniciach s 12,3 %.

Poradie frekvencie uvedenych genotypov x-kazeinu
je zhodné s idajmi autora Macha (1991b), ktory ge-
notypovii §truktiru populdcie hovidzieho dobytka hod-
notil na 611 dojniciach Ceského strakatého plemena
v tom istom poradi genotypov, avak s rozdielnou ge-
notypovou frekvenciou. V genotype AB zistil zastipe-
nie heterozygotov 45,6 %, homozygotov typu AA
27,6 % a BB 26,8 %. Uvedené vysledky si zhodné so
zistenim autorieck Kaliskova a Zikova (1995),
ktoré najvicSie zastipenie genotypov k-kazeinu stano-
vili opit v heterozygotnej forme AB zo siboru
420 vzoriek mlieka.

Na zédklade pouZitého metodického postupu sme
z ukazovatelov charakterizujicich produk&né znaky
hodnotili najskér ich uroveii za jednotlivé lakticie
a preukaznost diferencii medzi priemermi sme porov-
ndvali podla genotypovej Struktiry x-kazeinu. Vysled-
ky tohto hodnotenia st uvedené v tab. I aZ IV.

Uroveti produkcie mlieka za obdobie Styroch lakta-
cii dosiahla vo vSetkych troch genotypovych kombina-
ciach x-kazeinu stipajicu tendenciu, pri¢om skupina
krav slovenského strakatého plemena s genotypom AA
bola hodnotena za $tvrta laktaciu s najvy$Sou produk-
ciou mliecka 5 053 kg, dalej nasledovali dojnice s ge-
notypom AB (4 935 kg) a v poradi tretiu skupinu pred-
stavoval genotyp BB (4 662 kg). Napriek tomu, Ze sa
prejavila uréitd tendencia vy$Sej priemernej produkcie
mlieka kriv s genotypom AA (obr. 1), porovnavané
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rozdiely medzi skupinami s réznym genotypom boli
malé a Statisticky nevyznamné (P = 0,05). Nase vysled-
ky sihlasia s poznatkami, ktoré uvddza Cowan (cit.
Gajarska, 1995), v tom, Ze alela A podmiefiuje vys-
§iu produkciu mlieka.

Pokial ide o druhy ukazovatel mliekovej iZitkovosti
krav, produkciu tuku za lakticiu, vplyv genotypov
k-kazeinu na tiito uZitkovi vlastnost opit nebol Statis-
ticky preukazny (tab. II). Dojnice s genotypom AA mali
vy$§iu produkciu tuku (xx = 234 kg) vo §tvrtej laktécii
v porovnani so zvieratami s genotypom AB a BB. Na-
mi zistené vysledky priemernej produkcie tuku nie sii
totoZné so zistenim autorov Chrenek et al. (1995),
ktori najvicSiu produkciu tuku krav holStajnsko-friz-
skeho plemena stanovili v genotype BB (307 kg).
Z hladiska SirSieho posidenia sivislosti je nemoZné
urobif s uvedenymi autormi seriéznejSie porovnanie,
nakolko v analyzovanom siibore boli zistené len dve
dojnice genotypu BB.

MnozZstvo tuku vyjadrené odchylkou od priemeru
v percentdch za laktaciu (obr. 2), dosahuje u genotypov
k-kazeinu AA, AB nadpriemerné hodnoty: v prvej lak-
tacii — AA = 102,3 %, AB = 102,3 %, v druhej lakta-
cii — AA = 102,9 %, v tretej laktacii — AB = 101,7 %
a vo Stvrtej laktacii — AA = 102,1 %, AB = 100,8 %.

Pri hodnoteni priemernej dZitkovosti bielkovin za
laktaciu dosiahli najlepSich vysledkov dojnice s geno-
typom k-kazeinu AB na prvej laktacii — celkova pro-
dukcia mlie¢nych bielkovin bola 139 kg. V dalSom
produkénom obdobi, ktoré spada do §tadia druhej lak-
tacie, hodnota tohto ukazovatela kolisala v rozmedzi
149 aZ 153 kg (Tab. IIT). Obdobna situacia, charakte-
rizovand vyrovnanostou v mnoZstve bielkovin za lak-
taciu, podla genotypovych kombinicii x-kazeinu sa
prejavuje i na tretej laktacii, kedy dojnice s genotypom
AA vyprodukovali 161 kg bielkovin, s BB genotypom
162 kg bielkovin a s AB genotypom 166 kg bielkovin.
Zistené vysledky uzko koreSponduji s ddajmi na
obr. 3, kde pre tento ukazovatel na druhej a tretej lak-
tacii si vypocditané odchylky bielkovin od priemeru
zna¢ne vyrovnané s intervalom 98,6 az 101,8 %.

Dvofidk etal. (1994) uvidzaji na druhej a dalSich
lakticiach tendenciu vy$Sej produkcie bielkovin krav
plemena &eské strakaté v systéme s genotypom x-ka-
zeinu AB (180 kg) a u plemena &iernostrakatého niZin-
ného s genotypom AA (181 kg). Pri $tidiu genetickej
Struktdry jednotlivych bielkovinovych frakcii zistil
Cowan (cit. Gajarské, 1995), Ze x-kazeinova ale-
la s variantom A ovplyviiuje pozitivne produkciu biel-
kovin v celkovom mnoZstve vyprodukovaného mlieka.

Posledny ukazovatel tejto Easti price predstavuje
produkciu laktézy za obdobie prvej aZ Stvrtej laktacie,
hodnoteni podla genotypovania polymorfnych bielko-
vin k-kazeinu. Na prvej laktéicii vyprodukovali mlieko
s najvasim mnoZstvom lakt6zy dojnice slovenského
strakatého plemena s genotypom AB, t.j. 196 kg. Zistili
sme, Ze diferencie medzi priemernymi hodnotami lak-
tozy jednotlivych skupin dojnic s genotypom AB a BB
boli na prvej laktacii Statisticky preukazné (r = 2,342;
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1. Priemerna produkcia mlieka (kg) krédv slovenského strakatého pl

podTla zastipenia genotypov k-kazeinu — Average milk production

(kg) of dairy cows of the Slovak Pied breed according to the representation of K-casein genotypes

Ukazovatel® Rozdiely* / r-test
Laktacia' Genotypy? —
n % Sx v AA : AB AA : BB AB : BB
AA 79 3917 9379 239
L. AB 186 3933 971,0 24,6 0,127 1,545" 1,756~
BB 35 3601 10354 28,7
AA 59 4 437 910,9 20,5
2. AB 115 4323 927,8 21,4 0,775~ 0,799" 0,319"
BB 27 4 256 1 005,4 23,6
AA 39 4 688 1 054,7 22,5
3 AB 81 4754 959,5 20,1 0,332" 0,076~ 0,198~
BB 18 4708 8777 18,6
AA 24 5053 11442 22,6
4. AB 46 4935 11689 23,6 0,409~ 0,977~ 0,741°
BB 8 4 662 920,7 19,7
Lakthcic AA 201 4355 1050,5 24,1
hodnote‘né AB 428 4 301 1 046,9 243 0,601 1,687 1,407
spolu BB 88 4125 10734 26,0
" P 20,05

o o. - . 5 - M
llncm(mn. denotypcs, "mdlcator. Adlfferences. “lactations — total evaluation

1. Priemerna produkcia tuku (kg) krdv slovenského strakatého plemena podla zastipenia genotypov K-kazeinu — Average fat production (kg)
of dairy cows of the Slovak Pied breed according to the representation of x-casein genotypes

i 3 Ukazovatel® Rozdiely* / t-test
Lakticia Genotypy —
n x Sx v AA : AB AA : BB AB : BB
AA 79 175 42,5 242
L. AB 186 175 429 24,4 0,072~ 1,165 13137
BB 35 164 46,7 28,3
AA 59 207 427 20,6
2. AB 115 198 43,0 21,6 1,279~ 0,854~ 0,016~
BB 27 198 46,0 23,1
AA 39 222 51,3 23,0
3. AB 81 227 51,6 22,6 0,503~ 0,143~ 0,619”
BB 18 221 39,9 18,0
AA 24 234 52,6 224
4. AB 46 231 55,5 23,9 0,194~ 0,664~ 0,563~
BB 8 222 41,2 18,5
Laktdcie AA 201 201 50,5 25,1
hodnotené AB 428 198 51,2 25,9 0,747- 1,439~ 1,019-
spolu’
BB 88 192 50,1 26,1
" P 20,05

For 1-5 see Tab. 1

P <£0,05). I ked sme na dalich laktacidch zaznamenali
vzostupny trend produkcie laktézy, vysledky medzi po-
rovndvanymi genotypmi x-kazeinu neboli preukazné
(tab. IV). Priemerné mnoZstvo laktézy v mlieku na dru-
hej laktacii bolo v rozpiti 201 kg (AB genotyp) a%
208 kg (AA genotyp), na tretej laktacii v rozmedzi

ZIVOCISNA VYROBA, 41, 1996 (12): 533-538

215 az 221 kg a na Stvrtej laktacii sme zaznamenali
najvysSie mnoZstvo u dojnic s genotypom k-kazeinu AA
(232 kg).

Zmeny v hodnotenom obdobi vSak najlepSie charak-
terizuji hodnoty laktézy vypoditané ako odchylky
v percentach od priemeru za laktacie, pri zohladneni
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III. Priemerné produkcia bielkovin (kg) krdv slovenského strakatého plemena podla zastipenia genotypov k-kazeinu III. Average protein

production (kg) of dairy cows of the Slovak Pied breed according to the representation of k-casein genotypes

L o Ukazovate® Rozdiely* / s-test
Lakticia Genotypy -
n x Sx v AA : AB AA : BB AB : BB
AA 44 136 30,9 22,6
1. AB : 120 139 33,1 23,7 0,522 1,767 2,367
BB 25 122 32,9 26,9
AA 45 152 30,7 20,1
2. AB 85 149 30,7 20,5 0,568 0,102 0,564
BB 20 153 28,1 18,2
AA 34 161 35,1 21,7
3 AB 69 166 35,1 21,1 0,675~ 0,108~ 0,377
BB 15 162 353 21,7
AA 24 173 35,1 229
4. AB 40 170 39,6 21,3 0,256~ 1,606~ 1,561~
BB 7 150 36,4 19,6
Lakticie AA 147 153 354 23,1
hodnotené AB 314 152 35,4 232 0,330 1,837 1,767
bpols® BB 67 143 354 24,6
“P2005 *P<0,05
For 1-5 see Tab. I
IV. Priemernd produkcia laktézy (kg) krav slovenského strakatého pl podla ip genotypov K-kazeinu — Average lactose

production (kg) of dairy cows of the Slovak Pied breed according to the representation of x-casein genotypes

" 5 Ukazovatel® Rozdiely* / t-test
Laktdcia Genotypy —
n x Sx v AA : AB AA : BB AB : BB

AA 44 191 47,2 24,6

1. AB 120 196 51,8 26,3 0,529~ 1,776 2,342*
BB 25 169 53,1 31,3
AA 45 208 45,4 21,8

2 AB 85 201 43,5 21,5 0,739 0,210° 0,3107
BB 20 205 46,0 22,4
AA 34 218 46,9 21,4

3. AB 69 221 46,1 20,8 0,237° 0.211° 0,418~
BB 15 215 43,4 20,1
AA 24 232 53,7 23,1

4. AB 40 229 52,9 23,0 0,202~ 1,571 1,535~
BB 7 202 40,9 20,2
Laktacie AA 147 209 49,3 23,5

hodnotesné AB 314 207 50,0 24,0 0,428 2,120* 1,997*
ol BB 67 194 50,7 26,1

“P2005 *P<0,05
For 1-5 see Tab. I

kategorizédcie genotypov k-kazeinu na tri skupiny AA,
AB a BB (obr. 4). Za obdobie $tyroch laktécii bolo
dosiahnutych nadpriemernych hodnét (100 % = prie-
mer produkcie laktézy v kg za prislu$ni laktaciu) na
prvej laktéicii v systéme genotypov x-kazeinu AA, AB,
na druhe;j laktacii to boli genotypy AA a BB, na tretej
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laktacii genotypy AA a AB a na $§tvrtej laktacii opat
genotypy AA a AB.

V nadviznosti na zistené vysledky je v poslednych
rokoch snaha selektovat podla genotypu kazeinu. M 4 -
cha (1991a) tento zdujem odovodiiuje vztahom medzi
alelou B «x-kazeinu a niektorymi technologickymi
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Laktécia

Odchylka od priemeru v X

1. Hodnotenie mlieka kriv slovenského strakatého

|

pl podla genotypovej Struktiry x-kazeinu —
Evaluation of milk of dairy cows of the Slovak Pied

Laktacia

Odchylka od priemeru v 2

Laktacia

Odchylka od priemeru v X

breed according to the genotype structure of X-casein

Pre obr. 1 aZ 4 - For Figs. 1 to 4:

AA genotyp x-kazeinu — AA genotype of x-casein
B AB genotyp k-kazeinu — AB genotype of K-casein
E8 BB genotyp x-kazeinu — BB genotype of x-casein
laktdcia = lactation, odchylka od priemeru v % =
deviation from the mean in %

2. Hodnotenie tuku krév slovenského strakatého ple-
mena podla genotypovej Struktiry x-kazeinu —
Evaluation of fat of dairy cows of the Slovak Pied
breed according to the genotype structure of K-casein

3. Hodnotenie bielkovin kriv slovenského strakatého

T

vlastnostami mlieka, pri¢om za priklad uvadza Fran-
ctizsko, kde sa dava prednost matkdm bykov a otcov
heterozygotného genotypu AB alebo genotypu BB.
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pl podla genotypovej 3truktiry k-kazeinu —
Evaluation of proteins of dairy cows of the Slovak
Pied breed according to the genotype structure of

X-casein

Velmi dobri 3truktiru z tohto pohladu ma slovensky
strakaty dobytok, t.j. nami vypo&itanych 72 % AB
a BB genotypov k-kazeinu.
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Laktacia Odchylka od prieseru v X

4. Hodnotenie laktézy krdv slovenského strakatého

1 podla genotypovej Struktiry x-kazeinu -

El Evaluation of lactose of dairy cows of the Slovak

Pied breed according to the genotype structure of
X-casein

Vg

LITERATURA

BOICHARD, D. - GROSCLAUDE, F. - LEROY, P.: Esti-
mation of the effect of milk protein polymorphism on pro-
duction traits in dairy cattle by tail analysis. In: Proc. 5th
World Congr. on Genet. Applied to Livestock Production,
19, 1994: 303-306.

CITEK, J. - ANTES, R.: Detekcia alel A a B na x-kaseino-
vém lokusu plemene &eskéd &ervinka. Zivod. Vyr., 41, 1996:
49-51.

DVORAK, J. - HAVLICEK, Z. — PRIBYL, J.: Genetical
polymorphism and milk protein production. In: 45th Annual
Meeting of the EAAP, Edinburgh, UK, 5-8 September 1994:
83.

GAJARSKA, T.: Genotypovanie kapa-kazeinového génu vy-
uZitim PCR-RFLP u hovédzieho dobytka. [Diplomova pré-
ca.] Nitra, 1995. 71 s. — Vysoka 3kola polnohospodérska.
GROSCLAUBDE, F.: Le polymorphism genetique des princi-
pales lactoproteines bovines. Prod. Anim., 1988: 5-17.
HANUS, O. - BEBER, K.: Casové porovnéni genovych fre-
kvenci mlé&nych proteini dvou plemen skotu v Ceské repub-
lice a vliv pasterizace mléka na jeho syrafské vlastnosti v ka-
pa-kaseinovém bilkovinovém systému. In: 46th Annual
Meeting of the EAAP, Praha, 4-7 September 1995: 1-7.
CHRENEK, P. - VASICEK, D. - BAUEROVA, M. - GA-
JARSKA, T.: Charakteristika mliekovej iZitkovosti hol3tajn-
sko-frizskeho plemena vo vzfahu ku kapa-kazeinovému ge-
notypu. In: Sbor. Konf. Genetika a $lechténi zvifat, MZLU,
Brno, 1995: 17.

KALISKOVA, A. - ZIKOVA, V.: Genotypy polymorfnych
bielkovin mlieka dobytka a mliekova uZitkovost. In: Sbor.
Konf. Genetika a $lechténi zvifat, MZLU, Brno, 1995: 19.

LIEN, S. - GOMEZ - RAYA, Z.: The use of bovine casein
haplotypes as genetic marker. In: Proc. Sth World Congr. on
Genet. Applied to Livestock Production, 19, 1994: 323-326.
MACHA, J.: Vyznam kapa-kaseinu v mléce skotu. Na¥ Chov
(Praha), 51, 1991a (6): 258-259.

MACHA, J.: Geneticky polymorfismus bilkovin mléka
a moZnosti jeho vyuZiti. Folia — Rada A, Ustav genetiky AF
VSZ v Bmné, 1991b. 60 s.

THYMANN, M. - LARSEN, B.: Maelko protein polymorfi
hos dansk kvazg. Aarsberetning, Instit. f. Steril. R. V. A. C,,
Copenhagen, 1965: 225.

VASICEK, D. - UHRIN, P. - CHRENEK, P. - BAUERO-
VA, M. - OBEFRANC, M. - BULLA, J.: Genotypovanie
kapa-kazeinovych alel réznych plemien hovidzieho dobytka
na Slovensku. Zivo&. Vyr., 40, 1995: 241-244.

ZITNY, J. - KUBEK, A. - TRAKOVICKA, A. - MICHA-
LICKOVA, E. - OSTERTAG, I.: Zmeny v produkcii a zlo-
Zeni mlieka dojnic slovenského strakatého plemena podla
mnoZstva somatickych buniek v mlieku. Acta zootechn.
Univ. agric. (Nitra), 1996: 127-133.

ZITNY, J. - TRAKOVICKA, A. - MICHALICKOVA, E. -
KUBEK, A. - HEDERA, M.: Polymorfizmus bielkovin mlie-
ka a vyskyt mastitid krdv slovenského strakatého plemena.
Acta zootechn. Univ. agric. (Nitra), 1995: 79-89.
Zaveredny protokol vyberovej komisie pre chrinené chovy
hovidzieho dobytka plemien slovenské strakaté a slovenské
pinzgauské pre rok 1995: 1-2.

Doslo 24. 6. 1996

Kontakind adresa:

Ing. Jilius Zitny, CSc., Vysoka $kola polnohospodarska, Katedra genetiky a plemendarskej biolégie, ul. A. Hlinku 2, 949 76
Nitra, Slovenska republika, tel.: 087/601, kl. 462, fax: 087/41 14 51

538

ZIVOCISNA VYROBA, 41, 1996 (12): 533-538



VPLYV APLIKACIE ANTIPARAZITICKYCH PRIPRAVKOV
NA RAST PASENYCH JALOVIC

THE EFFECT OF ANTIPARASITIC APPLICATIONS ON THE GROWTH
OF GRAZING HEIFERS

M. Gallo, L. Raj¢akova, R. Mlynar

Research Institute of Animal Production, Poprad Workplace, Slovak Republic

ABSTRACT: The goal was to investigate the effect of applications of Aldifal susp. and Ivomec Super on the growth and
worm infestation of grazing-heifers. A trial was conducted on 102 heifers with the average live weight of 367.81 kg at the
beginning of the trial. Control herd of untreated heifers was separated from the experimental ones by an electric fence. The
preparations were applied according to manufacturers’ instructions in the third and eighth week after heifer transfer to the
pasture. Excrement samples were taken for coprological examination after both applications. The animals were weighed once
a month. The grazing season lasted 147 days. Tab. I shows the results of coprological examinations before antiparasitic
application and after it. The efficacy of the first Aldifal application to heifers was 67.78% in coccidioses and 82.44% in
strongyloids. Ivomec Super was found to have the efficacy of 70.71% in coccidioses and 90.99% in strongyloids. Ivomec
Super efficacy was higher in both cases. Our results of both preparation efficacy are comparable with the results reported by
other researchers. Fig. 1 shows the growth of grazing heifers. It is evident that while the control group had the live weight
gain of 497 g (s = 125) in the grazing season, the experimental Aldifal-treated group showed the weight gain of 601 g (s =
108) and the Ivomec Super group 651 g (s = 183). The differences in heifer live weight were statistically insignificant. The
animals in Aldifal-treated group had the live weight over the grazing season higher by 15.28 kg and those in Ivomec Super
group higher by 22.63 kg than the control group. Applications of the antiparasitic preparations Aldifal and Ivomec Super to
grazing heifers had positive effects. Ivomec Super application, in comparison with Aldifal susp. application, exhibited a 10%
advantage through the higher efficacy to control intestinal parasites, which was reflected by the higher growth rate.

heifers; grazing; Ivomec Super; Aldifal

ABSTRAKT: V pokuse s jalovicami na pastve sme sledovali vplyv pouZitia Aldifalu a Ivomecu Super na ich zaervenie
a rast. U&innost prvej aplikicie Aldifalu jaloviciam bola u kokcidiéz 67,78 % a u strongyloidov 82,44 %. U Ivomecu Super
sme zistili u kokcidi6z déinnost 70,71 % a u strongyloidov 90,99 %. Zvieratd zaradené do kontrolnej skupiny, ktor4 nehola
oSetrend antiparazitickym pripravkom, dosiahli za celi 147diiovii pasienkovii sezénu priemerny denny prirastok Zivej hmot-
nosti 497 g (s = 125). Pokusna skupina oSetrend Aldifalom dosiahla 601 g (s = 108) a skupina o$etrend Ivomecom Super
651 g (s = 183) g. Rozdiely v Zivej hmotnosti jalovic boli $tatisticky nepreukazné. Aplikdcia antiparazitickych pripravkov
Aldifal a Ivomec Super u pasenych jalovic sa prejavila veImi pozitivne. PouZitie Ivomecu Super malo oproti Aldifalu vyhodu
vo vy§3ej tinnosti proti &revnym parazitom a vo zvy$enej intenzite rastu jalovic.

jalovice; pastva; Ivomec Super; Aldifal

UvoD

Jednym z ‘predpokladov pre dosiahnutie vysokych
priemernych dennych prirastkov v odchove hovidzieho
dobytka je zabezpelenie dobrych zooveterinarnych
podmienok. Medzi zdkladné podmienky zaradujeme aj
od&ervovanie zvierat, ktoré je nevyhnutné robit pravi-
delne, zvlast pri pasienkovom chove. NereSpektovanie
tohto opatrenia vedie k velkym hospodérskym stratam.

Medzi najznamejsie Sirokospektrilne antiparazitické
pripravky u nés patri Ivomec, produkt firmy MSD Ag-
vet, ktory je pripravovany z avermektinov, fermenta&-
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nych produktov pddnych aktinomycét Streptomyces
avermitilis, do ktorych patri aj abamektin a ivermektin.
Tato zloZka je v pripravku t¢innou liatkou. Novsie pro-
dukty firmy obsahuji okrem ivermektinu aj iné zlozky.
Pripravok registrovany u nas pod znackou Ivomec Su-
per obsahuje klorsulon, ktory je G¢inny proti motoli-
ciam.

MoZnosti vyuZitia ivermektinu a abamektinu pri
oSetreni zvierat, ale i v humannej medicine zhriiuje pra-
ca autorov Campbell et al. (1989). V poslednom
obdobi sledovali vplyv pouZitia ivermektinu viaceri au-
tori. Baggott et al. (1995) poukazuji na jeho dobry
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ucinok v bolusovej forme na rast pasenych zvierat a na
ich od&ervenie od nematéd. West et al. (1994) zistili,
Ze po aplikacii ivermektinu doslo u paseného dobytka
na siedmy defi k zniZeniu zaCervenia nematédami
0439 a7z 97 %. McKenna (1995), ktory sledoval
vplyv ivermektinu na zalervenie pasenych zvierat Co-
operiami, Ostertagiami a ‘Trichostrongiloidami pocas
troch rokov, zistil, Ze vplyvom jeho pouZivania klesol
vyskyt tychto &ervov v rozpiti od 44 do 97 %. Zauji-
mavé si aj prace (Schaper, 1989; Holter et al,
1994), v ktorych autori sledovali pouZitie ivermektinu
na ekol6giu pasienkov. Zistili, Ze nema negativne G¢in-
ky.
Aldifal susp. 10 % a. u. v. je domaci vyrobok firmy
Mevak, uréeny na prevenciu a lie¢bu dicroceliézy, fas-
ciolézy a inych gastrointestinalnych a pulmonélnych
helmint6z hovidzieho dobytka s G¢innou latkou alben-
dazol.

PouZitie Aldifalu u pasenych jalovic odporicaji
Jura3ek a kol. (1993) pre jeho Sirokd u¢innost.
Slanina et al. (1991) uvadzaji, Ze albendazol, G¢in-
né latka Aldifalu susp. 10 %, pdsobi z benzimidazolov
najSir§ie a ucinkuje aj na odolné rody Strongyloides
a Trichocephalus. Dorchies et al. (1992) uvadzajd,
Ze G¢innost albendazolu na &revné parazity v ich poku-
soch kolisala okolo 85 %.

Cielom préace bolo porovnat vplyv pouZitia priprav-
kov Ivomec Super a Aldifal susp. 10 % na rast a zaCer-
venie pasenych jalovic.

MATERIAL A METODA

V pasienkovom aredli PD Tatry, SpiSska Bel4, sme
v 102kusovom stade pasenych jalovic aplikovali pri-
pravok Ivomec Super a Aldifal. Hodnotené zvierata bo-
li pasené druhii sezénu. Obidva pripravky sme podavali
zvieratdm na treti tyZdefi od zaCiatku pasienkovej sezo-
ny. Druhd aplikdciu sme uskutoCnili po 6smich tyz-
diioch od prvého podania. Pri prvej i druhej aplikécii

pripravkov sme od oSetrenych zvierat odoberali vzorky
trusu na koprologické vySetrenie. Kontrolu tvorilo
120kusové stddo jalovic s priemernou hmotnostou
347,3 kg na zaciatku pokusu, pasené v tom istom area-
li, ktoré nebolo oSetrené ani jednym pripravkom. Zvie-
ratd sme véZili jedenkrat mesacne. Pasienkova sezéna
trvala 147 dni.

Obidva pripravky sme aplikovali podla pokynov vy-
robcu, t.j. Ivomec v oblasti pleca subkutinne v davke
2 ml na 100 kg Zivej hmotnosti a Aldifal peroralne
v davke 10 ml na 100 kg Zivej hmotnosti.

Koprologické vySetrenie sme robili Benedekovou
sedimentaénou a Sheatherovou flotatnou metédou.

Pouzitie oboch pripravkov sme zhodnotili aj po
stranke ekonomickej.

Namerané hodnoty sme Statisticky spracovali na
programe Statgraphics 2.6. a testovali ¢-testom.

VYSLEDKY A DISKUSIA

Vysledky koprologickych vy3etreni pred aplikiciou
a po aplikdcii antiparazitik si uvedené v tab. 1. Z ta-
bulky vyplyva, Ze pred podanim pripravkov sme
u 75,84 % zvierat zistili oocysty kokcidii a u 25,85 %
zvierat vaji¢ka strongyloidného typu. VicSina jalovic
bola slabo nakazend. Iba u 1,72 % jalovic sme u kok-
cidiéz a u strongyloidov zistili strednu intenzitu naka-
zenia. Nenakazenych bolo 20,68 % zvierat.

Po prvej aplikécii Aldifalu sa pocet zvierat s kokci-
diézou zniZil na 24,44 % a so strongyloidami na
4,54 %. V skupine s Ivomecom Super sme kokcidie
zistili po prvej aplikacii u 22,22 % a strongyloidy
u 2,33 % zvierat. Vo vSetkych pripadoch i3lo iba o sla-
bo nakazené zvieratd. Uginnost prvej aplikacie Aldifalu
bola u kokcidiéz 67,78 % a u strongyloidov 82,44 %.
U Ivomecu Super sme zistili u kokcidiéz uéinnost
70,71 % a u strongyloidov 90,99 %. U&innost Ivomecu
Super bola v oboch pripadoch vy3§ia. NaSe zistenia ty-
kajiice sa Ivomecu Super si porovnatelné s vysledkami

1. Vysledky koprologického vySetrenia jalovic na pastve pred a po aplikicii Aldifalu susp. 10 % a Ivomecu Super (v %) — The results of
coprological examination of grazing heifers before and after application of Aldifal susp. 10% and Ivomec Super (in %)

e— Kokcidie? Strongyloidy? PoZet .
Pripravok! ++ + ojedinele® |  ++ + ojedinele | nenakazenych
na zadiatku pokusu® 1,72 12,06 62,06 L2 | - 24,13 20,68
ALDIFAL po prvej aplikacii? 222 2,22 4,44 0,1 71,02
IVOMEC SUPER | po prvej aplikcii? 22,22 2,22 0,11 75,45
Nakazenost: ojedinele — do 10 vajiok v celej vzorke

+ - slabd, do 300 vaji¢ok v | g trusu

++ - strednd, 300-600 vaji¢ok v 1 g trusu
+++ - velmi silnd, nad 600 vaji¢ok v 1 g trusu
Infestation: scarce - up to 10 eggs in the entire sample
+ - weak, up to 300 eggs per 1 g of excrements
++ - intermediate, 300-600 eggs per 1 g of excrements
+++ - very heavy, more than 600 eggs per 1 g of excrements

lpl'epamtion. 2coccidia, 3st.rongyloids. “number of intact Is, Sinf

ing of the trial, Tafter first application, ¥scarce
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autora McKenna (1995), hodnoty si niZie, ako
uvadzaji u Ivomecu Alva-Valdes et al. (1986),
ktori zistili 99 aZ 100% u&innost, a vy$Sie ako vysledky
autorov Co x et al. (1987), ktori zistili ac¢innost 80,1 %.

Utinnost Aldifalu sa pribliZuje hodnote, ktord uvé-
dzaji Dorchies et al. (1992).

Rast pasenych jalovic je uvedeny na obr. 1 a v tab. IL
Vyplyva z nich, Ze kym kontrolnd skupina dosiahla
podas pasienkovej sezény prirastok Zivej hmotnosti
497 g (s = 125), tak pokusné skupina oSetrena Aldifa-
lom dosiahla 601 g (s = 108) a skupina oSetrené Ivo-
mecom Super 651 g (s = 183). Rozdiely v dosiahnutych
prirastkoch Zivej hmotnosti neboli medzi skupinami
Statisticky preukazné. Za pasienkové obdobie dosiahli
zvieratd v skupine oSetrenej Aldifalom vysSiu Zivi
hmotnost o 15,28 kg a v skupine oSetrenej Ivomecom
Super o0 22,63 kg oproti kontrolnej skupine. K podob-
nym vysledkom sa dopracovala aj Wheelerova

(1989), ked uvéadza, Ze pocas pasienkovej sezény trva-
jucej 154 dni dosiahli zvieratd o$etrené Ivomecom
pour-on o 20,2 kg vyssi prirastok Zivej hmotnosti ako
neoSetrena skupina jalovic. Baggott et al. (1994)
uvadzaji, Ze v pokuse s aplikdciou Ivomecu Super
v boluse dosiahla neoSetrena skupina zvierat priemerny
denny prirastok Zivej hmotnosti v 168 dni trvajicej pa-
sienkovej sezéne 420 g, kym ofetrena skupina za to isté
obdobie 590 g. Za celd sezénu bol rozdiel v prirastku
Zivej hmotnosti medzi skupinami 28,39 kg v prospech
skupiny oSetrenej Ivomecom bolus.

Vplyv pouZitia viacerych antiparazitickych priprav-
kov na rast pasenych zvierat sledoval aj Harre
(1990). Zistil, Ze zvieratd oSetrené ivermektinom do-
siahli za pasienkovi sezonu o 20,6 kg vyssi prirastok
Zivej hmotnosti ako zvierata neoSetrenej skupiny, kym
u skupiny oSetrenej albendazolom bol prirastok Zivej
hmotnosti vysSi iba o 18,6 kg. Podobné vysledky uva-

I1. Rast Zivej hmotnosti pasenych jalovic — The growth of live weight in grazing heifers

Zivé hmotnosf?
Ukazovatel datum*
15:5. 14. 6. 16. 7. 12. 8. 12. 9. 9. 10.
. x 347,28 360,56 383,02 398,06 407,52 420,33
Kontrolna skupina’
& 19,24 19,82 18,69 18,35 18,86 18,53
x 367,91 382,07 403,19 427,15 440,34 456,20
Skupina? Aldifal i
i 19,59 19,36 18,72 19,07 18,40 18,78
» x 367,70 387,14 406,55 431,21 448,68 463,35
Skupina Ivomec Super
Sy 19,78 19,85 19,48 18,92 18,33 18,91

!control group, 2Aldifal group, 3live weight, *date
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dza aj Redl (1991), ktory zistil, Ze podanie albenda-
zolu jaloviciam sa prejavilo zvySenim priemerného
denného prirastku Zivej hmotnosti o 12 g, kym podanie
ivermektinu sa prejavilo zvySenim prirastku o 152 g
oproti kontrole. Nase vysledky kore$ponduji zo zaver-
mi oboch autorov, ktori zistili, Ze zvieratd oSetrené
ivermektinom dosiahli vy3si prirastok Zivej hmotnosti
ako zvieratd oSetrené albendazolom.

Ekonomické zhodnotenie aplikicie Aldifalu susp.
10 % a Ivomecu Super:

Kontrola Albendazol Ivermektin

Néklady:

— dévka pre 300 kg Z. h. 14 Sk 78 Sk

- tikon 26 Sk 12 Sk

- spolu 40 Sk 90 Sk

— 2 aplikicie 80 Sk 180 Sk

Prijmy:

— prirastok Z. h. (g) 497 601 651

+104‘ +154

;il:::i);:krgvnes‘::dobic (kg) B2 58
:‘;"’f“;“fgf‘ 40 Sk) 611,20 90520

Zisk: 531,20 725,20

— tisty zisk (2x aplikécia) 53 152 Sk 72 552 Sk

Aplikacia oboch antiparazitickych pripravkov Aldi-
fal a Ivomec Super u pasenych jalovic sa prejavila vel-
mi pozitivne. PouZitie Ivomecu Super ma v3ak oproti
Aldifalu vyhodu vo vysSej uéinnosti proti revnym pa-
razitom, ¢o sa odrazilo na zvySenej intenzite rastu
a ekonomicke;j efektivite chovu.
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SOMATICKE BUNKY MLIEKA OVIEC VO VZTAHU
K PRODUKCII A ZLOZENIU MLIEKA POCAS OBDOBIA
CICANIA A DOJENIA

SOMATIC CELLS IN SHEEP MILK IN RELATION TO MILK
PRODUCTION AND COMPOSITION DURING SUCKING AND MILKING

M. Margetin', A. Capistrak', J. Spanik’, V. Foltys’

! Research Institute of Animal Production, Sheep and Goat Management and Breeding
Station, Trencin, Slovak Republic
2 Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: Negative effects of subclinical mastitis on milk production were described in dairy cows, goats and partly in
lambing ewes. Great changes in milk composition are regularly observed at mastitis. Somatic cell counts (SCC) can be an
appropriate indicator of subclinical mastitis and milk quality in sheep. The objective of this paper was to determine a relation
between SCC and the milk production and quality in lambing ewes of Tsigai (T) and Improved Valachian (IV) breeds during
sucking (S) and milking (M) periods. A trial was conducted on lambing ewes of T and IV breeds in the 1st to the 3rd lactation
in 1993 and in the 1st to 4th lactation in 1994. The lambing ewes were housed and managed under the same conditions over
the experimental period. Milk samples for determination of SCC (Fossomatic 90, mfd. by Foss Electric Co., Denmark) and
contents of solids (% S), proteins (% P), fat (% F) and lactose (% L, Multispec infrared analyzer) were taken by ewe milking
in S period after intravenous application of oxytocin (5 i.u./ewe) and as part of milk recording at morning hand milking in
M period. Milk samples were taken in such a way to be representative ones of the ewe's whole milk yield. Daily milk
production (MP) was also recorded in individual ewes on the day of milk sampling; in S period, it was calculated from a milk
quantity produced within a 4-hour interval and milked after the second oxytocin application, in M period from the yield
obtained at morning and evening milk measuring. Calculation of linear phenotype correlations (r) was used to evaluate the
relation between SCC and MP, or the content of basic components. Transformed SCC data (log;,SCC) were used for
regression analysis. Tab. I shows average values of SCC, milk production and composition in ewes in S and M periods in
relation to the particular control milk measurings (CMM). Analyses of 369 and 497 milk samples in 1993 and 1994, revealed
average SCC per lactation (S + M periods) at a level of 364 x 10*/ml and 1091 x 10*/ml, logo(SCC) 2.25 and 2.68, resp.;
18.1% and 19.8% S; 4.98% and 5.33% P; 7.41% and 8.78% F, and 4.78% and 4.79% L. Average MP per lactation amounted
to 1,077 ml in 1993 and 987 ml in 1994. There was a significant indirect relation for T and IV breeds between log,,(SCC)
and MP (Tab. II) both in S and M periods (P < 0.05 to 0.001). The phenotype correlation coefficient ranged from —-0.160 to
-0.309. The correlation coefficient between log,o(SCC) and MP over the years 1993 and 1994 in aggregate (regardless of
the breed) amounted to —0.291 in S period and to -0.192 in M period (P < 0.001, Tab. III, Figs. 1 and 2). According to the
aggregate data over 1993 and 1994 (Tab. III), log,o(SCC) is statistically significantly (P < 0.001) directly related to % P (r =
0.431 in S period — Fig. 5 and r = 0.361 in M period — Fig. 6) and also to %F (0.520 — Fig. 3 and 0.293 - Fig. 4) and
indirectly related to % L (-0.347 - Fig. 2 and -0.314 - Fig. 3). Statistically significant relations (P < 0.001) between
log,o(SCC) and % S, % P, % F and % L were determined in T and IW breeds, while r values were higher in S period in
most cases (Tab. II). The results indicate potential differences in the evaluated relations when the years or lactation stages
are compared (S or M period, Tab. III).

ewe; lamb sucking; milking period; milk production; somatic cells; milk composition

ABSTRAKT: Pri bahniciach plemien cigija (C) a zoSlachtena valaika (ZV) chovanych v rovnakych podmienkach sme
v rokoch 1993 a 1994 zistovali produkciu mlieka (PM) po&as obdobia cicania (OC) a dojenia (OD). Zaroveii boli odoberané
vzorky mlieka pre stanovenie po¢tu somatickych buniek (PSB, Fossomatic 90) a obsahu suginy (% S), bielkovin (% B), tuku
(% T) a laktézy (% L, Multispec). Zistovanie PM a odber vzoriek boli robené v beZnych previadzkovych podmienkach po
vydojeni mlieka pouZitim oxytocinu (5 M.J.) pogas OC a z ruéného vydoja pofas OD. Hodnotenim 369, resp. 497 vzoriek
mlieka v rokoch 1993 a 1994 bol zisteny priemerny PSB za lakticiu (OC + OD) 364 x 10%/ml, resp. 1 091 x 10¥/ml,
log,o(PSB) 2,25, resp. 2,68; % S 18,1, resp. 19,8; % B 4,98, resp. 5,33; % T 7,41, resp. 8,78 a % L 4,78, resp. 4,79. Priemerna
dennd PM za lakticiu bola v roku 1993 1 077 ml a v roku 1994 987 ml. Medzi log;o(PSB) a PM bola zisten pri plemene
C i ZV vyznamni nepriama zévislost, a to poas OC i OD (P < 0,05 a% 0,001). Celkovo za rok 1993 a rok 1994 bol
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fenotypovy korelaény koeficient (r) medzi log;o(PSB) a PM pocas OC -0,291 a po¢as OD -0,192 (P < 0,001). Z kumulova-
nych udajov za roky 1993 a 1994 a plemeno C i ZV vyplyva, Ze log,o(PSB) je v Statisticky vyznamnej (P < 0,001) priame;j
zdvislosti s % B (r = 0,431 podas OC, resp. 0,361 pofas OD) a % T (0,520, resp. 0,293) a v nepriamej zévislosti s % L

(-0,347, resp. -0,314).

ovca; cicanie jahniat; dojnd periéda; produkcia mlieka; somatické bunky; zloZenie mlieka; korelacie

LIA0)))

Pri posudzovani kvality ov¢ieho mlieka z hladiska
zdravotnej nezdvadnosti nadobuda stile va¢si vyznam
stanovenie poctu somatickych buniek (PSB). Pre spra-
covatelov ov¢ieho mlicka méZe byt PSB vyznamnym
indikatorom kvality mliecka a pre chovatelov oviec in-
dikdtorom mastitid (najmé subklinickych). S moZnym
vyuZitim tohto ukazovatela v $lachtitelskych progra-
moch za ucelom selekcie rezistentnejsich jedincov voci
mastitidam sa uvaZuje aj u oviec. Jednoznaénému po-
uZitiu PSB v praxi brani vSak velka variabilita v tomto
ukazovateli, ktora je sposobend mnohymi genetickymi
i negenetickymi faktormi, a to aj u neinfikovanych mlie¢-
nych Zliaz (Bergonier et al,, 1994; Ubertalle
et al., 1994). Uz dlhSie je diskutovanou a stale neuza-
tvorenou otazkou ur¢enie horného limitu PSB pre zdra-
votne nezdvadné ov¢ie mlicko (Mavrogenis etal,
1995; Fthenakis, 1996).

V poslednych rokoch sa stile ¢astejSie objavuji pra-
ce poukazujiice na negativny vplyv subklinickych mas-
titid na produkciu mlieka aj u oviec (Torres-Her-
nandes, Hohenboken, 1979; Peris et al,
1994). Pri zapaloch mlie¢nej Zlazy nastavaji vyznamné
zmeny aj v zloZeni mlieka. ZniZuje sa predovSetkym
produkcia laktézy a meni sa zastipenie bielkovin (K a -
lantzopoulos, 1994). Vietky tieto okolnosti je po-
trebné brat v dvahu pri zdmeroch zvySovat produkciu
ovéieho mlieka a syra na Slovensku, ktorych ¢ast sme-
ruje aj na zahrani¢né trhy.

Na Slovensku sa v roku 1993 obnovila individualna
kontrola mliekovej tZitkovosti oviec pocas dojnej pe-
riédy v silade s medzinarodnymi pravidlami kontroly
mliekovej iZitkovosti (Barillet etal., 1992). V tychto
pravidlach sa odporii¢a sledovat v ramci kvalitativnej
kontroly mlieka aj PSB. Vychadza sa z toho, Ze pri
pravidelnych kontrolnych meraniach mlieka by sa po-
mocou PSB mohli véas zachytit jedince so subklinic-
kymi mastitidami, ¢im by sa minimalizovali straty zo
zniZenej produkcie mlieka (Gonzalo et al,, 1994).
Ukazuje sa, Ze subklinické mastitidy maji negativny
vplyv na produkciu a zloZenie mlieka aj poCas cicania
jahniat, o sa mdZe prejavit ich niZ§imi hmotnostnymi
prirastkami (Nowak et al., 1994).

Cielom préce bolo zistit zavislost medzi PSB a pro-
dukciou a zloZenim mlieka bahnic plemien cigija
a zo$lachtena valaska pocas obdobia cicania a dojenia.
Priaca nadvdzuje na na§ predchadzajici prispevok
(Margetin et al,, 1995), v ktorom boli analyzované
zmeny v PSB pocas lakticie a niektoré faktory, ktoré
spbsobuji variabilitu v tomto ukazovateli.

544

MATERIAL A METODA

Do experimentu boli zaradené bahnice plemien ci-
gdja (C) a zo$lachtena valaska (ZV) z Ugelového zaria-
denia Stanice chovu a $lachtenia oviec a kéz v Tren-
Cianskej Teplej. Bahnice boli na prvej aZ tretej laktacii
v roku 1993 a prvej aZ ¥tvrtej lakticii v roku 1994.
Pokus bol zostaveny tak, aby pocas cicania jahniat
v fiom boli zastipené bahnice s jedina€ikmi aj dvojéa-
tami. Bahnice boli po&as sledovaného obdobia ustajne-
né a chované v rovnakych podmienkach.

Vzorky mlieka k stanoveniu PSB (Fossomatic 90, fy
Foss Electric, Dansko) a obsahu zakladnych zloZiek
mlieka (infraerveny analyzator Multispec) boli odobe-
rané v obdobi do odstavu jahniat do §tandardnych vzor-
kovnic s prisadou konzervagného pripravku, a to vydo-
jenim mlieka bahnic po intravendznej aplikécii
oxytocinu (5 M.J./ks). Pocas dojnej periédy boli vzorky
mlieka odoberané v ramci pravidelnej kontroly mlieko-
vej uZitkovosti z ranajsieho ru¢ného dojenia. V den od-
beru vzoriek mlieka bola zaznamenévana aj denné pro-
dukcia mlieka (PM), a to pofas obdobia cicania na
zaklade individudlne zistovanej Stvorhodinovej produk-
cie mlieka (vydojeného po druhej aplikécii oxytocinu)
a pocas dojnej periédy na zdklade ranajSieho a vecer-
ného merania mlieka v ramci kontroly mliekovej dZit-
kovosti. Vzorky mlieka boli odoberané v beZnych pre-
vadzkovych podmienkach (ma$talné prostredie do
odstavu jahniat, pristreSok pocas dojnej periddy) tak,
aby odobrana vzorka reprezentovala cely vydoj bahni-
ce. Odbery vzoriek boli robené po&as cicania jahniat
priblizne v 14diiovych intervaloch a pocas dojnej pe-
riody v mesacnych intervaloch. Priemerné dni laktacie
sledovanej skupiny bahnic pri jednotlivych kontrolnych
meraniach mliecka (KMM) a priemerné hodnoty sledo-
vanych ukazovatelov si uvedené v tab. I. K vyhodno-
teniu zavislosti medzi PSB a produkciou a obsahom
zékladnych zloZiek mlieka sme pouZili vypocet linear-
nych korelacii (r) s vyuZitim balika matematicko-$ta-
tistickych programov STATGRAPHIC. Udaje o PSB
sme pred ich pouZitim v regresnej analyze transformo-
vali pomocou dekadického logaritmu (log,q PSB).

VYSLEDKY A DISKUSIA

V tab. I si uvedené priemerné hodnoty PSB, pro-
dukcie a obsahu zakladnych zloZiek mlieka bahnic,
ktoré boli vypocitané osobitne za obdobie cicania a do-
jenia v roku 1993 a v roku 1994. Ide o kumulované
udaje za bahnice plemena C a ZV. Udaje prezentované
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I. Priemerné hodnoty po&tu somatickych buniek (x 103/ml). produkcie a zloZenia mlicka bahnic po¢as obdobia cicania a dojenia — Average values of somatic cell counts (x 103/ml). milk production and composition
in lambing ewes in sucking and milking periods

Obdobie cicania jahniat Dojn4 peri6da (po odstave jahniat)®
Ukazovatel Rok kontrolné meranie mlieka® kontrolné merania mlieka® Celkom!?
L 2. 3 4, 5. 1. 2. 3. 4. 5
n 48 48 45 43 - 40 40 39 36 30 369
PSB* 270 314 274 330 - 45T~ = 490 268 465 485 364
Log,o (PSB) 2,23 2,20 2,16 2,25 - 2,26 230 | 2,11 2,43 2,36 2,25
Produkcia mlieka/deii' (ml) 1594 1 896 1 960 1449 - 606 542 520 334 277 1077
Suina? (%) 1 18,7 17,6 17,8 18,0 - 17,6 17,7 18,2 18,6 18,5 18,1
Bielkoviny? (%) 4,59 4,12 4,78 4,51 - 5,06 512 517 571 6,15 4,98
Tuk* (%) 8,52 1,75 7,07 7,66 - 6,81 6,79 7.43 7.46 6,91 7.41
Laktéza® (%) 4,66 4,80 5,07 4,96 - 4,87 4,87 4,69 4,52 4,51 4,78
Lakta&ny deii® 9 23 36 51 - 78 106 135 162 190 -
n 37 48 59 57 57 55 50 45 46 43 497
PSB* 1897 400 585 755 1291 544 991 1837 1037 2139 1091
Log,, (PSB) 292 2,51 2,58 2,71 294 2,35 2,45 2,79 2,76 2,91 2,68
Produkcia mlieka/deii’! (ml) 1 690 1610 1672 1357 951 527 649 520 482 348 987
Susina? (%) 194 21,8 20,1 19,4 19,7 20,0 19,3 19,3 19,4 20,0 19,6 19,8
Bielkoviny? (%) : 534 4,39 4,54 4,95 517 5,63 572 5,70 6,21 6,02 533
Tuk* (%) 10,75 9,80 8,91 8,86 9,21 8,05 7,79 v 7,94 8,44 8,36 8,78
Laktéza’ (%) 4,79 4,97 5,05 4,96 4,78 4,67 4,93 4,89 4,42 4,28 4,79
Laktaény defi® 6 17 30 44 64 73 101 128 157 185 -
“PSB - poget somatickych buniek'!
!milk production/day, Zsolids, 3proteins, “fat, *lactose, ®lactation day, "lamb sucking period, Brnilking period (after lamb weaning), %control milk ings. Ytotal, ! ic cell counts



v tab. I maji byt podkladom pre ziskanie celkového
obrazu o dynamike zmien hodnotenych ukazovatelov
v sledovanom obdobi. Nami udévané priemerné tudaje,
najmi v ukazovateli obsah suSiny a tuku, st vysSie, ako
zistili Jelinek etal. (1990) u plemena cigdja a u kri-
Zeniek cigdja x vychodofrizske plemeno. Analyzu
zmien PSB v priebehu lakticie a hodnotenie variability
v tomto ukazovateli, vychadzajic z tych istych ddajov,
ako su uvedené v tab. I, urobili Margetin et al.
(1995).

Udaje o PSB, produkcii mlicka a obsahu suSiny,
bielkovin, tuku a lakt6zy jednotlivych bahnic (priemer-
né hodnoty vid tab. I), ktoré boli ziskané pri jednotli-
vych KMM, boli pouZité pre vypocet fenotypovych ko-
relacii medzi log;o(PSB) a produkciou a zloZenim
mlieka bahnic.

Z tab. II vidiet, Ze medzi log,,(PSB) a produkciou
mlieka bahnic boli zistené u plemien C i ZV Statisticky
vyznamné negativne fenotypové korelicie, a to pocas
obdobia cicania aj dojenia (P < 0,05 az 0,001). Mensia
zévislost medzi produkciou mlieka a PSB bola u oboch
plemien zistena po&as dojnej periédy (r = —0,160, resp.
-0,230).

Ztab. IT aIll a obr. 1 a 2 je zrejmé, Ze zvySeny PSB
bahnic sivisi so zniZovanim produkcie mlieka. V roku
1993 boli fenotypové koreldcie medzi log;o(PSB)

II. Fenotypové koreldcie (r) medzi log,((PSB) a produkciou a zloZenim mlieka bahnic pogas obdobi

a PM zaporné, ale $tatisticky nevyznamné; v roku 1994
a pri kumulovanych tdajoch za roky 1993 a 1994 boli
koreldcie Statisticky vysoko vyznamné (P < 0,001), aj
ked i8lo iba o miernu (r < 0,5), resp. slabu zévislost
(r<0,3). Nowak et al. (1993) zistili $tatisticky vy-
znamni nepriamu zavislost medzi PSB a produkciou
mlieka iba u jedného z troch hodnotenych plemien po-
Cas 12tyZdiiového obdobia (r = -0,10). Ubertalle et
al. (1994) zistili poCas dojnej periédy u dojného plemena
lange taktieZ Statisticky vysoko preukazni nepriamu za-
vislost medzi PSB a PM (r = —0,10). Udaje velmi blizke
naSim ziskali Gonzalo et al. (1994), ktori u $paniel-
skeho plemena churra zistili medzi log;o(PSB) a PM
negativny a $tatisticky vysokopreukazny koeficient kore-
lacie (r = -0,31). U francizskych dojnych plemien uva-
dzaji Lagriffoul etal. (1994) taktieZ nepriamy vztah
medzi PSB a produkciou mlieka (r = -0,2).

Citované price a naSe predbeZné vysledky naznaluju,
Ze bude pravdepodobne potrebné zaviest aspofi v cho-
voch zapojenych do kontroly mliekovej GZitkovosti zis-
tovanie PSB v ramci pravidelnych KMM. Takymto
spdsobom by sa mohli v&as zachytit bahnice so subkli-
nickymi mastitidami, ¢o by mohlo viest k minimaliza-
cii strat mlieka. Ak by sa robilo sledovanie PSB uZ
podas cicania jahniat, zniZenie strat v PM i strt z niZ-
§ich prirastkov jahniat by bolo eSte vyraznejsie.

ia (1) a dojenia (2) pri pl h

cigdja a zoSlachteni valaska — Phenotype correlations (r) between log,(SCC) and milk production and composition in lambing ewes in
sucking (1) and milking (2) period in the Tsigai and Improved Valachian breed

Zavisla premenmil Cigdja’ Zoslachtens valaska®
1 2 1 2

Produkcia mlieka? (ml) =0,309+++ 0,160+ -0,258+++ -0,230++
Susina® (%) 0,559+++ 0,2714++ 0,518+++ 0,389+++
Bielkoviny* (%) 0,5114+++ 0,342+++ 0.373+++ 0,379+++
Tuk® (%) 0,524+++ 0,242+++ 0,515+++ 0,343+++
Lakt6za® (%) ~0,3014+++ ~0,312+++ -0,379+++ ~0,304+++
n 210 224 232 200

+ P < 0,05; ++ P < 0,01; +++ P < 0,001

.

ldependem variable, 2milk production, ]dry matter, aproteins. 3fat, “lactose, 7Tsigai, lllmproved Wallachian

I11. Fenotypové korelécie (r) medzi log,,(PSB) a produkciou a zloZenim mlicka bahnic pogas obdobia cicania (1) a dojenia (2) — Phenotype

correlations (r) between log,((SCC) and milk production and composition in lambing ewes in sucking (1) and milking (2) period

Z4visla premenna’ 1993 1994 Spolu’
1 2 1 2 1 2

Produkcia mlieka? (ml) -0,091 -0,126 ~0,255+++ =0,309+++ ~0,291+++ -0,192+++
Susina® (%) 0,240++ 0,109 0,435+++ 0,278+++ 0,536+++ 0,330+++
Bielkoviny* (%) 0,103 0,169+ 0,464+++ 0,364+++ 0,431+++ 0,361+++
Tuk’ (%) 0,301+++ 0,002 0,413+++ 0,276+++ 0,5204+++ 0,293 +++
Lakt6za® (%) ~0,374+++ -0,022 -0,479+++ ~0,458+++ —0,347+++ —0,314+++
- 184 185 258 239 442 424 i

+ P < 0,05; ++ P < 0,01; +++ P < 0,001
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X 1000

1. Zavislost medzi produkciou mlicka

bahnic a poétom somatickych buniek

TTTT

(PSB) podas obdobia cicania; os x — po-
¢et somatickych buniek (log,, PSB)
(plati aj pre obr. 2 aZ 8); os y — produkcia

111

T8

mlieka v ml (plati aj pre obr. 2) - Rela-
tion between milk production of lambing
ewes and somatic cell counts (SCC) in

sucking period; x-axis — somatic cell
counts (log,, SCC) (also applies to
Figs 2-8); y-axis — milk production in ml

Ly

1 (also applies to Fig. 2)

X 100)

2. Zavislost medzi produkciou mlieka

186

12

bahnic a poétom somatickych buniek
i podas dojnej periédy — Relation between
g milk production of lambing ewes and so-
matic cell counts in milking period

V tab. II a III si uvedené tieZ vysledky fenotypo-
vych korelacii medzi PSB mlieka bahnic a obsahom
suSiny, tuku, bielkovin a laktézy. Log;o(PSB) bol
v §tatisticky vysoko preukaznom vztahu k obsahu susi-
ny, bielkovin, tuku aj laktézy (P < 0,001), a to u ple-
mien C aj ZV bez ohladu na §tddium laktécie (obdobie
cicania, resp. dojenia). Z tab. III je vSak zrejmé, Ze
uvedené zavislosti nemusia byt vZdy Statisticky vy-
znamné. Z kumulovanych vysledkov za oba sledované
roky viak vyplyva, Ze PSB je pofas obdobia cicania
a dojenia v priamej zavislosti s obsahom su$iny (r =
0,536, resp. 0,330), bielkovin (r = 0,431, resp. 0,361)
i tuku (r = 0,520, resp. 0,293). Udaje uvadzané v tab. II
a III a graficky zobrazené na obr. 3 aZ 6 naznacuju, Ze
vidzba medzi PSB a obsahom tuku a bielkovin bude
zrejme silnej$ia pocas obdobia cicania ako dojenia. Vy-
sledky velmi blizke naSim ziskali poas cicania jahniat
Gut et al. (1994), ktori medzi PSB a obsahom bielko-
vin, resp. tuku zistili Statisticky vyznamnu (P < 0,001)
priamu zévislost (r = 0,2188, resp. 0,1272). Wojtow -
ski et al. (1994) zistili tieZ Statisticky vyznamne vys§i
obsah bielkovin a tuku u oviec s vy$§im PSB. No-
wak et al. (1993) pozorovali vyznamny vzfah medzi
PSB a obsahom tuku u dvoch a obsahom bielkovin
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u vietkych troch sledovanych plemien. Bufano etal.
(1994) v zhode s naSimi vysledkami zistili vyznamny
vztah medzi PSB a obsahom bielkovin pocas dojne;j
periédy u oviec plemena leccese (r = 0,490), ale zavis-
lost obsahu tuku a PSB v ich sledovani nebola pozoro-
vand. Ubertalle et al. (1994) nezistili pocas dojne;j
periédy u plemena lange vyznamny vztah PSB a obsa-
hu tuku a bielkovin. Obsah tuku (ziskavanie vzoriek
mlieka pomocou oxytocinovej metédy) nebol ovplyv-
neny zdravotnym stavom mliednej Zlazy, resp. nebol vo
vztahu k PSB ani v prici autorov Diaz et al. (1994)
aani u autorov Lagriffoul et al. (1994), ktori ten-
to vztah analyzovali poCas dojnej periody u plemena
lacaune. Praca autorov Diaz et al. (1994) naznaluje,
Ze vemeno so subklinickou mastitidou, prejavujicou sa
vy$§im PSB, ma vy$§i celkovy obsah bielkovin, ale
niektoré frakcie bielkovin neovplyviiuje (napr. obsah
kazeinov). Kalantzopoulos (1994) uvadza, Ze
vplyv mastitidnej mliecnej Zlazy na celkovy obsah biel-
kovin je zatial otazny, ale zd4 sa, Ze obsah kazeinov
nie je mastitidnou mlie¢nou Zlazou ovplyviiovany, na
rozdiel od rozpustnych bielkovin, imunoglobulinov
a sérového albuminu. Spojitost medzi zvySenym PSB
a zvySenym obsahom bielkovin pocas dojnej periédy
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14.8 A - 3. Zavislost medzi obsahom tuku mlieka
)i A bahnic a po&tom somatickych buniek
i ] pocas obdobia cicania; ox y — obsah tuku
12.8 [ v % (plati aj pre obr. 4) — Relation be-
- ¥ a PR tween fat content in milk of lambing
i el i ewes and somatic cell counts in sucking
10.8 el period; y-axis — fat content in % (also
- ' 1 applies to Fig. 4)
e.0 oo
6.8
‘.. el 7 it il
1.3 1.8 2.3 2.8 3.3 a.e 4.3
12.8 - 4. Zavislost medzi obsahom tuku mlicka

bahnic a potom somatickych buniek
potas dojnej periédy — Relation between
fat in milk of lambing ewes and

1e.8

somatic cell counts in milking period

5. Zavislost medzi obsahom bielkovin

T

mlicka bahnic a poétom somatickych
buniek po&as obdobia cicania; os y — ob-
sah bielkovin v % (plati aj pre obr. 6) -

™TTT

Relation between protein content in milk
of lambing ewes and somatic cell counts
in sucking period; y-axis — protein con-
tent in % (also applies to Fig. 6)

.

T TT

1.3 1.8 2.3 2.8 3.3

zistiliaj Lagriffoul et al. (1994), ktori tito zavislost
vysvetluji najmé zvySenym obsahom rozpustnych bielko-
vin. Nami ziskané vysledky tykajiice sa vztahu PSB a ob-
sahu tuku a bielkovin, beriic do dvahy aj vysledky zahra-
ni¢nych autorov, si budi vyZadovat dalSie hlbsie $tidium.

Z tab. Il a III a obr. 7 a 8 je zrejma vyznamna z4-
vislost medzi PSB a obsahom laktézy. V takmer vSet-
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kych pripadoch, pri plemene C i ZV a poéas obdobia
cicania i dojenia, sme zistili §tatisticky vysokopreukaz-
ni nepriamu zévislost (P < 0,001) medzi PSB a obsa-
hom laktézy. Hodnoty korelaénych koeficientov — r
(s vynimkou roku 1993 pocas dojenia) boli vidy vyssie
ako 0,3 a menSie ako 0,5. Negativny a Statisticky vy-
znamny vzfah medzi PSB a obsahom laktézy mlieka
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6. Zivislost medzi obsahom bielkovin

10.1

TTTT

mlieka bahnic a po¢tom somatickych
buniek podas dojnej periédy — Relation

IRt

TTTT

between protein content in milk of
lambing ewes and somatic cell counts in
milking period

I

TTTT

TTTT

6.1

TTTT

7. Zavislosf medzi obsahom laktozy

mlicka bahnic a poétom somatickych
buniek pocas obdobia cicania; os y — ob-
sah laktézy v % (plati aj pre obr. 8) —

Relation between lactose content in milk
of lambing ewes and somatic cell counts
in sucking period; y-axis — lactose con-
tent in % (also applies to Fig. 8)

Tt

3.4

T T

8. Zivislost medzi obsahom laktozy

mlieka bahnic a poftom somatickych
buniek polas dojnej periody — Relation

between lactose content in milk of
lambing ewes and somatic cell counts in
milking period

oviec pocas dojnej periédy pozorovali aj Bufano et
al. (1994)a Ubertalle etal. (1994) a pocas obdobia
cicania Nowak et al. (1993), Gut et al. (1994),
Wojtowski et al. (1994) a Diaz et al. (1994).
Hodnoty korelaénych koeficientov sa pohybovali
v rozpiti od 0,24 aZ do —-0,63. Negativny vztah medzi
PSB a obsahom lakt6zy bol zdokumentovany aj v pra-
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cach robenych na kravskom a kozom mlieku (Zeng,
Escobar, 1995). Nami ziskané vysledky potvrdzuji
doteraz ziskané vysledky pric zahraniénych autorov,
z ktorych vyplyva, Ze obsah laktézy v mlieku oviec
moZze byt dobrym indikatorom zdravotného stavu ve-
mena, a to pocas cicania jahniat i poCas dojenia.
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PHYTOPLANKTON OF IRRIGATION RESERVOIRS
UTILIZED FOR FISH FARMING

FYTOPLANKTON RYBARSKY OBHOSPODAROVANYCH
ZAVLAHOVYCH NADRZI

E. Stefkova

Institute of Zoology, Slovak Academy of Sciences, Bratislava, Slovak Republic

Dedicated to the memory of Ladislav Hochman

ABSTRACT: In 1987-1989 the species composition of phytoplankton, its abundance and chlorophyll concentrations were
studied in the irrigation reservoirs Petrova Ves and PrietrZ (West Slovakia). Resevoirs were utilized not only for irrigation
but also for production of stocking and marketable carps as well as in two-year cycles. The phytoplankton community of
both reservoirs is very similar in species composition and development dynamics and is considered to be a typical pond
community. A total of 270 algal taxa were identified, of which 14 were observed in Slovakia for the first time. In Petrova
Ves we recorded 221 taxa and in PrietrZ 178. Chlorophytes and diatoms represented the largest proportion in both reservoirs.
The chlorophyll a content reached maximum concentration during spring and autumn. Generally higher values of chlorophyll
as well as in the mean summer concentration of chlorophyll were measured in Petrova Ves, where remarkable differences
were monitored during growth season. The abundance of phytoplankton and content of chlorophyll in both reservoirs of the
study were lower in years of fish stocking than in the year of harvesting marketable fish: The phytoplankton community of
PrietrZ was more stable, cell concentrations and chlorophyll content were lower here, without any remarkable differences
during the year of study.

phytoplankton; species composition; diatoms; irrigation reservoirs; abundance; chlorophyll a

ABSTRAKT: V rokoch 1987 az 1989 sme na zavlahovych nadrZiach Petrova Ves a PrietrZ (zdpadné Slovensko) sledovali
druhové zloZenie fytoplanktonu, jeho abundanciu a obsah chlorofylu a. NadrZe boli vyuZivané nielen na zavlaZovacie t&ely,
ale tieZ na produkciu nasadovych a trhovych kaprov v dvojroénych cykloch. Spoloéenstvo fytoplankténu oboch sledovanych
nadrZi, ktoré bolo svojim druhovym zloZenim ako aj dynamikou rozvoja velmi podobné, moZno oznacit ako typické rybni¢né.
Spolu sme tu zistili 270 taxénov sinic a rias, z ¢oho 14 druhov bolo pre Slovensko novych. V zavlahovej nadrZi Petrova Ves
sme determinovali 221 taxénov, v PrietrZi 178. Najvy38i podiel u oboch nadrZi tvorili zelené riasy a rozsievky. Obsah
chlorofylu a vyjadreny hodnotou nekorigovaného chlorofylu a dosahoval dve maximd — jarné a jesenné. Vy33ie hodnoty
chlorofylu a, ako aj priemerni letnd koncentréciu chlorofylu @ sme namerali v nadrzi Petrova Ves, kde viak dochadzalo podas
vegetatnej sezény k vyraznym vykyvom. Abundancia fytoplanktonu a obsah chlorofylu a v oboch nadrZiach boli vysSie
v roku, kedy bola dana ndsada ryb, ako v roku, kedy sa robil vylov ryb. Spologenstvo fytoplanktonu zavlahovej nadrze PrietrZ
bolo stabilnejie, hodnoty abundancie aj mnoZstva chlorofylu a tu boli niZiie, pocas roka viak bez vii&Sich vykyvov.

fytoplankton; druhové zloZenie; rozsievky; zavlahové nadrZe; abundancia; chlorofyl a

INTRODUCTION

Irrigation reservoirs represent a specific type of
multi-purpose reservoirs. Their main role is to collect
water required for irrigation of agricultural land during
dry periods of the year. They are utilized for the pro-
duction of stock as well as marketable fish at the same
time. Such reservoirs have a specific regime because
their water is permanently used for irrigation in growth
season. This causes decreasing water levels, a reduc-
tion of water volume and water surface area and con-
sequent changes of reservoir biocenosis.

ZIVOCISNA VYROBA, 41, 1996 (12): 551-562

Adequate scientific attention has not been paid to
irrigation reservoirs from the hydrobiological view-
point. A complex hydrobiological investigation of irri-
gation reservoirs utilized for fish production in West
Slovakia was carried out by Hochman, Sporka
(1986), Sporka. Hochman (1987), Hoch-
man et al. (1988, 1989). The problem of irrigation
waters from the limnological point of view was studied
by VereS§ikova (1976). Species composition of
phytoplankton, taxonomy of cyanophytes and chloro-
coccal algae of small water reservoirs used for various
purposes were studied by Hindak (1976, 1977,
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1980, 1984, 1988, 1990), Arpovéa, Hindéak (1978),
Hindadk, Holod (1983), Haldtova (1988),
Horecké etal. (1994). The biology of the reservoirs
Nové Mlyny was studied by Hete§a, Marvan
(1984), HeteSa, Sukop (1985), Hete$a et al.
(1988), Zakova (1994). Several conferences have
paid attention to the problems of water reservoirs, as
well as publications by Kockovi, Zikovia
(1979), Pechar (1988), Pfikryl (1988), Desor-
tova (1985), Hochman etal. (1985, 1989), Fott
et al. (1980, 1985) etc.

The plankton abundance and biomass in irrigation
reservoirs Petrova Ves and PrietrZ was investigated in
1987-1989 within the framework of a complex hydro-
biological study ,,Directive controlled fish management
under specific natural and experimental conditions®.

LOCALITY DESCRIPTION

The two irrigation reservoirs, Petrova Ves and
PrietrZ, are situated in West Slovakia in the area of the
Small Carpathians. They represent various types in
terms of size, depth, intensity of water removal for
irrigation and above all quality of the inflowing water
loaded with sewage from agricultural settlements and
waste waters from various farms. Both were utilised
not only for irrigation but for production of stocking
and marketable carp as well, managed by the State
Fisheries at Stupava in two-year cycles.

Irrigation reservoir Petrova Ves

The reservoir dam is at Uninsky brook (left tributary
of the river Morava), it has 2 inlets, situated at 200 m
above sea level, area 36.4 ha, maximum depth being
5 m, reservoir pH 7.5-8.6.

Irrigation reservoir Prietrz

The reservoir is built up at Dunkécky brook (tribu-
tary of the river Myjava) at 300 m above sea level. The
area of the reservoir is 12 ha, maximum depth being
8 m, reservoir pH 8.0-8.5.

Both reservoirs are almost without aquatic macro-
phyte vegetation, except at the outlet from the reser-
voirs (Hochman, Kirka, 1989).

MATERIAL AND METHODS

Samples were taken at monthly intervals, during the
period of March to October every year. Representative
water samples for obtaining phytoplankton were taken
with a Patalas sampler. Phytoplankton composition,
abundance and chlorophyll a concentrations were in-
vestigated. The qualitative microscopic analyses were
carried out using fresh samples after sample concentra-
tion by centrifuge. Diatoms were determined from per-
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manent slides prepared by oxidation in 30% hydrogen
peroxide and valves were mounted in Pleurax. For
quantitative analyses samples were fixed with Lugols
solution after sampling, and the analyses proper were
made using the sedimentation chamber technique
(Utermohl, 1958). Chlorophyll was determined by
the spectrophotometric method (Desortova et al,
1977). The results were related to uncorrected chloro-

phyll a per ug.l'l.

RESULTS
Irrigation reservoir Petrova Ves

During the three-year period of the investigations
(1987-1989) 221 algal taxa were determined in Petrova
Ves. Of these 8 belonged to Cyanophyta, 96 to Chro-
mophyta (73 to Bacillariophyceae), 87 to Chlorophyta,
30 to Euglenophyta (Tab. I). In 1989 the richest species
composition (165) was recorded and the smallest num-
ber of species (143) in 1987 (Fig. 1). The species com-
position of the phytoplankton community did not
change significantly during the period of the investiga-
tion.

During cold spring months there was brown and
brown-green turbidity originating from vegetational
sources. Diatoms, namely centrics (Cyclotella comta,
C. meneghiniana, C. atomus, Stephanodiscus hantz-
schii), less pennates (Nitzschia acicularis, N. hun-
garica, Cymbella ventricosa, Cymatopleura librilis,
Fragilaria acus), and occasionally cryptomonads
(Cryptomonas erosa, C. ovata) dominated the phyto-
plankton. In April 1987 cryptomonads represented
about 60% of the total abundance (7 400 cells from
12 200). At the end of May, green algae, namely the
flagellates (Chlamydomonas cingulata, C. debaryana,
C. pertusa, Nephroselmis olivacea), and several species
of chlorococcal algae were added to the diatoms. The
species Marvania geminata occurred too (described by
Hinddak, 1976, in this locality). Community change
was noticed during the period of zooplankton growth
and consequent phytoplankton reduction. The water
was relatively clear, highly transparent with low spe-
cies and cell numbers (Stefkova, Illyova,
1990). During the summer months species variability
and cell abundances were highest. All groups of plank-
tonic algae were represented. Chlorococcal species
were dominant (e.g. Chlamydomonas cingulata, C. de-
baryana, C. pertusa, Nephroselmis olivacea), and va-
rious species of Scenedesmus genus. In 1988-1989 par-
ticularly in September 1 988 (9 688 cells per 1 ml) and
October 1989 (15 623 cells per 1 ml) higher numbers of
euglenophytes of the genera Euglena and Trachelomo-
nas were noticed compared with the same period in
1987. This suggests that an increased amount of or-
ganic substances was transported from the catchment
to the reservoir. In the autumn diatom species numbers
increased.
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1. Qualitative composition of phytoplankton in the reservoirs Petrova Ves and PrietrZ in 1987-1989

Petrova Ves

PrietrZ

1987

1988

1989

1988

1989

CYANOPHYTA
Cyanophyceae
Anabaena sp.
Cyanogranis ferruginea (Wawr.) Hind.
Gomphosphaeria sp.
Merismopedia glauca (Ehrenb.) Kiitz.
M. tenuissima Lemm.
Microcystis aeruginosa (Kiitz.) Kiitz.
Oscillatoria limosa Ag. ex Gom.
Phormidium sp.
CHROMOPHYTA
Chrysophyceae
Bicosoeca planctonica Kisselev
Chromulina sp.
Chrysococcus biporus Skuja
Ch. rufescens Klebs
Dinobryon crenulatum W. et G. S. West
D. divergens Imhof
Kephyriopsis cylindrica (Lackey) Fott
Mallomonas sp. div.
Pseudokephyrion entzii Conr.
P. conica (Schiller) Schmid
Xanthophyceae
Centritractus belenophorus Lemm.
Dichotomococcus curvatus Kors.
Goniochloris mutica (A. Br.) Fott
G. smithii (Bourr.) Fott
Tribonema viride Pasch.
T. vulgare Pasch.
Bacillariophyceae
* Cyclostephanos dubius (Fricke) Round
* Cyclotella atomus Hust.
C. comta (Ehrenb.) Kiitz.
C. kuetzingiana var. pl )phora Thw.

C. meneghiniana Kiitz.

C. ocellata Pant.

C. pseudostelligera Hust.

C. stelligera Cleve et Grun.

Melosira granulata (Ehrenb.) Ralfs
M. italica (Ehrenb.) Kiitz.

M. varians Ag.

Stephanodiscus hantzschii Grun.

S. c. f. minutulus (Kiitz) Cleve-Méller
S. parvus Stoermerck Hak.

*

S. sp.
* Thalassiosira pseudonana Hassle-Heimdal
Achnanthes hungarica Grun.
A. lanceolata (Bréb.) Grun.
A. minutissima Kiitz.
Amphora ovalis Kiitz.
A. veneta Kiitz.

Asterionella formosa Hass.

+ + + +

+ o+ 4+ o+

+ + + o+

+ o+ + o+ + o+ 4 4+

+ + + + + +

+ o+ + o+
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Pokragovini tab. I — Continuation of Tab. I

Petrova Ves Prietr

1987 1988 1989 1988 1989

Caloneis bacillum (Grun.) Mereschk.
C. silicula (Ehrenb.) Cleve
Cocconeis pediculus Ehrenb.
C. placentula (Ehrenb.) Hust.
Cymatopleura elliptica (Bréb.) W. Sm,
C. solea (Bréb.) W. Sm.
Cymbella dffinis Kiitz.

cistula (Hempr.) Grun.

microcephala Grun.

C.

C.

C. naviculiformis Auversw.

C. tumida (Bréb.) Heurck

C. ventricosa Kiitz.

Diatoma vulgare Bory

Eunotia sp.

Fragilaria capucina Desmaz.

F. sp.

Gomph acuminatum Ehrenb.

G. angustatum (Kiitz.) Rabenh.
G. olivaceum (Lyngb.) Kiitz.

G. parvulum (Kiitz.) Grun,

G. truncatum Ehrenb.

G. sp.

Gyrosigma acuminatum (Kiitz.) Rabenh.
Hantzschia amphioxys (Ehrenb.) Grun,
Navicula acomoda Hust.

capitata Ehrenb.

cryptocephala Kiitz.

cryptotenella Lange-Bert.
cuspidata Kiitz.

gregaria Donk.

lanceolata (Ag.) Kiitz.

margalithii Lange-Bert.

menisculus Schum,

T XTI

minima Grun.

N. mutica Kiitz.

N. pupula Kiitz.

N. pygmaea Kiitz.

N. tripunctata (O. Miill) Bory
Nitzschia acicularis (Kiitz.) W. Sm.

*

N. amphibia Grun.

N. apiculata (Greg.) Grun.
N. capitellata Hust.

N. communis Rabenh.

N. dissipata (Kiitz.) Grun.
N. fonticola Grun.

N. frustulum (Kiitz.) Grun.
N. gracilis Hantzsch

N. hungarica Grun.

N. linearis W. Sm.

N. palea (Kiitz.) W. Sm.
N. paleacea Grun.

N. romana Grun.

+ o+ o+ o+ o+ o+ o+ o+ + o+

+ o+ o+ o+
+

O T T T T S
+ o+ o+ + o+ o+
+ + + + +

+ o+ o+ 4+
+ o+ 4+

+ o+ o+ o+ o+ o+ o+ o+
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Pokragovéni tab. I — Continuation of Tab. I

Petrova Ves

PrietrZ

1987

1988

1989

1988

1989

N. sinuata (W. Sm.) Grun.
N. tryblionella Hantzsch
N. sp.
Pinnularia microstauron (Ehrenb.) Cleve
P. viridis (Nitzsch) Ehrenb.
Rhoicosphaenia curvata (Kiitz.) Grun.
Stauroneis sp.
Surirella angusta Kiitz,
S. ovalis Bréb.
S. ovata Kiitz.
Synedra acus Kiitz.
S. rumpens Kiitz.
S. ulna (Nitzsch) Ehrenb.
S. vaucheriae Kiitz.
Dinophyceae
Ceratium hirundinella (O. Miill.) Bergh
* Gymnodinium eurytopum Skuja
G. sp.
Peridinium aciculiferum (Lemm.) Lemm.
P. sp.
Cryptophyceae
* Chroomonas acuta Utermohl
Ch. caudata Geitl.
Ch. nordstedtii Hansg.
Cryptomonas curvata Ehrenb.
C. obovata Ehrenb.
C. ovata Ehrenb.
C. reflexa (Mars.) Skuja
C. sp.
CHLOROPHYTA
Chlorophyceae
Carteria multifilis (Fres.) Dill.
Chlamydomonas dactylococcoides Scherff. et Pasch. in Pasch.
Ch. debaryana Gorosch
Ch. incerta Pasch.
Ch. kakosmos Moew.
* Ch. metapyrenigera Skuja
Ch. monadina Stein
Ch. pertusa Chod.
Ch. simplex Pasch.
Ch. skujae Pasch.
Ch. sp. div.
Chlorogonium elongatum Dang.
Ch. fusiforme Matv.
Chloromonas depauperata (Pasch.) Gerloff et Ettl in Ettl
Gonium sociale (Duj.) Warm.
Lobomonas stellata Chod.

*

Nephroselmis olivacea Stein
Pandorina morum (O.Miill.) Bory
Phacotus lenticularis (Ehrenb.) Stein
Pteromonas angulosa Lemm.

P. cordiformis Lemm. em. Fott

+ 4+ 4+ 4+ + o+

+ o+ o+ o+ o+ F o+

+

+ + + + +

+ o+ + 4+ o+

o+ F o+ o+ o+ o+

+ + + +

+ o+ + + + 4+ o+ o+ o+ o+ o+ o+

+ o+ + o+

+

+ + + + +
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Pokracovini tab. I — Continuation of Tab. I

Petrova Ves PrietrZ

1987 1988 1989 1988 1989

Scherffelia dubia (Perty) Pasch.
Sphaerellopsis aulata (Pasch.) Gerl.

S. gloeosphaera (Pasch. et Jah.) H. et O. Eutl
Acanthosphaera zachariasii Lemm,
Actinastrum hantzschii Lagerh.
Ankistrodesmus fusiforme Corda

Ankyra ancora (G. M. Smith) Fott

A. judayi (G. M. Smith) Fott

A. lanceolata (Kor3.) Fott

Closteriopsis longissima (Lemm.) Lemm.
Coelastrum astroideum De-Not.

C. cambricum Arch.

C. microporum Nig.

Crucigenia tetrapedia (Kirchn.) W. et G. S. West
Crucigeniella apiculata (G. M. Smith) Kom.
C. neglecta (Fott et Ettl) Kom.

*

Dictyosphaerium pulchellum Wood

D. tetrachotomum Printz

Didymaocystis inconspicua Kors.

D. planctonica Kors.

Elakatothrix genevensis (Reverd.) Hind.
Granulocystopsis pseudocoronata (Kors.) Hind.
Hyaloraphidium contortum Pasch. et Kors.
Kirchneriella lunaris (Kirchn.) Mob.
Koliella spiculiformis (Visch.) Hind.
Lagerheimia ciliata (Lagerh.) Chod.

L. genevensis Chod.

L. wratislaviensis Schrod.

Marvania geminata Hind.

Micractinium pusillum Fres.
Monoraphidium arcuatum (Kors.) Hind.
M. contortum (Thur.) Kom.-Legn.

M. griffithii (Berkel.) Kom.-Legn.

M. minutum (Nig.) Kom.-Legn.
Nephrochlamys subsolitaria (G. S. West) Kors.
Qocystella lacustris (Chod.) Hind.

0. marssonii (Lemm.) Hind. .
Pediastrum boryanum (Turp.) Menegh.

P. duplex Meyen

P. tetras (Ehrenb.) Ralfs

Planktosphaeria gelatinosa G. M, Smith
Pseudotetrastrum punctatum (Schmidle) Hind.
Quadricoccus ellipticus Hortob.
Quadrigula sp.

Radiococcus nimbatus (De-Wild) Schmidl
Scenedesmus abundans (Kirchn.) Chod.

S. acuminatus (Lagerh.) Chad.

S. arcuatus (Lemm.) Lemm.

S. armatus Chod.

S. commensis Hegew.
S. denticulatus Lagerh.
S. ecornis (Ralfs) Chod.

+ +

+ 4+ + + + o+
+ + 4+ + 4+
+ + + o+ o+ +
+ + + + + 4+
+ +

+ o+ 4+ o+
+ + + + +

+ o+ + o+ 4+ 4+

+
+

4+

a5
+ 4+ o+ 4+ o+

S T T e
+ o+ o+ o+

+ o+ o+ o+

+ + + o+ + o+

+ o+ o+ o+ o+ o+ o+
+

+ o+ o+ o+

+ o+ o+ o+
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+
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Pokragoviéni tab. I — Continuation of Tab. I

Petrova Ves

PrietrZ

1987

1988

1989

1988

1989

S. ellipticus Corda

S. gurwinskii Chod.

S. incrassatulus Bohl.

S. intermedius Chod.

S. linearis Kom.

S. nanus Chod.

S. obliquus (Thur.) Kiitz.
S. opoliensis P. Richt.

S. pannonicus Hortob.

S. serratus (Corda) Bohl.
S. velitaris Kom.
Schroederia robusta Kor3.
Scotiella sp.

Siderocelis ornata (Fott) Fott

T. minimum (A. Br.) Hansg.
T. quadratum (Reinsch) Hansg.

*

T. regulare var. granulatum Presc,

T. triangulare Kors.

Qedogonium sp.
Conjugatophyceae

Closterium limneticum Lemm.

C. sp.

Cosmarium sp.

Spirogyra sp. div.

Staurastrum planctonicum Teil

S. sp.

Zygnema sp. div,
EUGLENOPHYTA"

Euglenophyceae

Euglena acus Ehrenb.

E. clara Skuja

E. deses Ehrenb.

E. gracilis Klebs

E. hemichromata Skuja

E. oxyuris Schmarda

E. pisciformis Klebs

E. spirogyra Ehrenb.

E. tripteris (Duj.) Klebs

E. variabilis Klebs

E. viridis Ehrenb.

E. sp.
Lepocinclis marssonii Lemm.
L. ovumn (Ehrenb.) Lemm.
L. texta (Duj.) Lemm. em. Conr.
L. sp.

Phacus curvicauda Svir.

Tetrachlorella alternans (G. M. Smith) Kor§.
Tetraedron caudatum (Corda) Hansg.

Tetrastrum staurogeniaeforme (Schrod.) Lemm,

Treubaria planctonica (G. M. Smith)
Cladophora glomerata (L.) Kiitz ampl. Brand.

Monomorphina pyrum (Ehrenb.) Mereschk.

+
+

+ + + + +

+ o+ 4+ o+

+ + + +

+ o+ + o+ o+ 4+

+ + + + + +

+ + + +

+ + + +
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Pokracovéni tab. I — Continuation of Tab. I

Petrova Ves Prietrz

1987 1988 1989 1988 1989
Ph. longicauda (Ehrenb.) Duj. + + + + +
Ph. pleuronectes (O. Miill.) Duj. + + + + +
Ph. tortus (Lemm.) Skvor. + + +
Ph. trigueter (Ehrenb.) Duj. +
Ph. sp. + + + +
Strombomonas acuminata (Schmarda) Defl. + +
Trachelomonas hispida (Perty) Stein em. Defl. + + + +
T. intermedia Dang. + +
T. oblonga Lemm. + +
T. planctonica Svir. + 2 + +
T. volvocina Ehrenb. ¥ & N T 3
T. volvocinopsis Svir. + + + +
T sp. + + + + +

+ presence of species, * new species for Slovakia

Chlorophyll a concentrations achieved two maxima:
in spring and autumn. The highest values were moni-
tored in March and October during the years of the
investigation (Fig. 2). In 1987 the reservoir water level
was high during the whole year (3.9-5 m) since irriga-
tion water was not regularly removed. In this year har-
vesting of marketable fish was realised too. Maximum
measured values of chlorophyll in March and October
during this year were lower than in 1988 and 1989, but
during the growth season they were more stable and
relatively high, ranging from 55.5 to 190.9 p.g.l"l
(Fig. 2). In 1988 and 1989 irrigation water was regu-
larly pumped from the reservoir and consequently the
water level was lowered. During the growth season
greater variation in chlorophyll a content was observed.
Juvenile carp were placed in the reservoir in 1988 and
harvesting was carried out during the following year.
In 1988 maximal chlorophyll content was recorded in
March (721.3 ug.]"l). This represents the highest moni-

70

tored value during the period of the investigation. Dur-
ing the year however chlorophyll values were very low,
ranging from 3.9 to 38.3 ug.l“. In 1989 no such sig-
nificant changes in chlorophyll content were observed.
However, the values were higher, and during the whole
year were not lower than 33.4 ug.l'l. The mean sum-
mer concentration of chlorophyll (April-September)
was 70.3 |,lg.l_l in 1987, in 1988 it decreased to
51.1 pg.I”!, and in 1989 it increased to 93.5 pg.I™".

Irrigation reservoir Prietrz

The irrigation reservoir PrietrZ was studied in 1987
and 1988. During the study period 178 algal taxa were
identified. Of these, 5 belonged to Cyanophyta, 81 to
Chromophyta (62 to Bacillariophyceae), 72 to Chloro-
phyta and 20 to Euglenophyta groups. Higher species
numbers (133) were recorded in 1989 while in 1988

60 +

50 +

3

30 A

number of species

1987

1988 1989

Petrova ves
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1. Representation of different phytoplankton
groups in the reservoirs Petrova Ves and PrietrZ

L) CYANOPHYTA
B CHROMOPHYTA

OCHLOROPHYTA
EUGLENOPHYT.
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there were 124 species (Fig. 1). This reservoir phyto-
plankton community was similar to that of the previous
site in its development dynamics and species composi-
tion, but species richness in PrietrZ is lower.

In spring diatoms, particularly centric species domi-
nated (Stephanodiscus cf. minutulus, Cyclotella me-
neghiniana, C.ocellata), cryptomonads (Cryptomonas
erosa), chrysophytes (Chromulina sp., Chrysococcus
biporus), dinoflagellates (Gymnodinium sp.), and green
flagellates were numerous too. In May alga numbers

decreased owing to increased zooplankton numbers
(Stefkové, Illyova, 1990). The water was trans-
parent to the bottom, which was covered by green fila-
ments of Spirogyra sp. div. and Zygnema sp. div. Later,
colonies of these algae floated on the surface of the
water after tearing off. Phytoplankton abundance and
biomass reached minimum values at this time (564
cells per 1 ml and 1 ug.l“1 chlorophyll a in May 1989).
At the end of May until June the phytoplankton com-
munity began to change. The numbers of green algae

1987
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2. Seasonal variation of abundance and chloro-
phyll a content in the reservoir Petrova Ves in
1987-1989
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increased as did their species richness: Cell numbers as
well as the number of species were highest in the sum-
mer months. Representatives of all plankton groups
were present. Chlorococcal algae were dominant,
namely Micractinium pusillum, Oocystella lacustris,
Pediastrum boryanum, P. duplex, more species of the
genus Scenedesmus S. acuminatus. S. acutus, S. arcu-
atus, S. linearis and the others. In July 1989 a bloom
of planktonic Fragilaria acus occurred, the cells of
which represented nearly 90% of the whole commu-
nity. In the autumn various species of chrysophytes
were dominant, especially Dinobryon divergens,
Chrysococcus biporus, dinoflagellates (Peridinium sp.)
and diatoms, in particular Fragilaria acus as well as
species of Euglenophyta, mainly of the genera Euglena
and Trachelomonas.

Chlorophyll values in this reservoir were lower than
in Petrova Ves, with maximum values in spring and
autumn. In 1988 the annual variation of chlorophyll
content was more stable compared with 1989 when
variation was more significant (Fig. 3). During 1988
harvesting of farmed fish was carried out. The maxi-
mum chlorophyll values (80.3 p.g.l"l) during the whole
study period were recorded in September 1988. In 1989
juvenile carp were placed in the reservoir. Measured
values of chlorophyll were much lower in this year,
from 1.0 to 40,6 ug.l". The mean summer concentra-

tion of chlorophyll a (April-September) was low in this
reservoir. In 1988 the value was 35.8 ug.l", and in
1989 decreased to 19.9 pg.I™".

DISCUSSION

The water extraction regime of irrigation reservoirs
has a significant influence on aquatic biology besides
other factors. Frequent surface water changes disturbed
biocenosis stability during the growth season, resulting
in changes in the community.

The phytoplankton species composition of both re-
servoirs had similar characteristics, with green algae
and diatoms dominant. The species spectrum of Petrova
Ves was more variable and there was also an increased
number of Euglenophyta, which are indicators_of in-
creased organic pollution. This was supported by the
measured water chemistry. In PrietrZ during 1988-1989
the average concentration of phosphate phosphorus was
only 0.04 mg.I"!, in Petrova Ves its average was
0.26 mg.I"! during 1987-1989 (Tomajka - cit.
Hochman et al.,, 1989). Similar species composition
with chlorococcal algae and diatoms domination is also
presented in a study by Hochman et al. (1985) from
irrigation reservoirs Ronava, Vistuk, Blatné. Unlike
Holod (1984), Halatova (1988), Horecka et
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al. (1994) we did not find a summer increase in cyano-
phytes.

Seasonal phytoplankton changes caused by climate
and seasonal changes as well as further factors such as
the supply of nutrients, predation pressure of zooplank-
ton and fish stock, removing of reservoir water, were
also significant. During the spring period when water
was enriched with nutrients from catchment runoff and
spring rains, maximum development of phytoplankton
was recorded with maximal abundance values and chlo-
rophyll content. The successive connection of zooplank-
ton development to maximum phytoplankton develop-
ment (Hrbacek, 1962; Sukop, HeteSa 1984;
Fott et al., 1980, 1985) was confirmed also in our
investigation. A decrease of phytoplankton was re-
corded annually at the end of May in both reservoirs,
when large cladocerans of the genus Daphnia were
_ abundant (Stefkova, Illyova, 1990). Phyto-
plankton numbers recovered in the summer time, the
species variability was highest, with domination of
chlorococcal algae. A second maximum of phytoplank-
ton development with high abundance and chlorophyll
content values were recorded in August-September.
Maximum values of chlorophyll were monitored in
March in Petrova Ves, but in PrietrZ it was in August
or Septen{ber. In Petrova Ves chlorophyll content was
significantly higher during the whole of the investiga-
tion period, and during the growth season greater vari-
ations were recorded, evidently owing to permanent
disturbing of community by removal of irrigation
water. In the irrigation reservoir PrietrZ no such signifi-
cant variations were observed and more significant
changes of water level were not detected. The phyto-
plankton community of this reservoir was more stable.
Phytoplankton abundance values, chlorophyll content
as well as mean summer concentration were substan-
tially lower. Phytoplankton abundance and chlorophyll
content were higher in the reservoirs monitored by us
in comparison with investigation results in the study of
Hochman etal. (1985), Haldtova (1988), Fott
et al. (1980).

The abundance of phytoplankton and content of
chlorophyll in both reservoirs of the study were lower
in years of fish stocking than in the year of harvesting
marketable fish. In the reservoirs higher biomass of
cladocerans and lower content of chlorophyll were re-
corded in the first year after stocking at lower stocking
densities. The increased predator pressure of the greater
mass of fish in the second year caused a decrease in
‘numbers of plankton filtrators of the genus Daphnia.
The result of which were increased content of algae and
chlorophyll (Hochman et al., 1989). Biotic factors
of fish stock influence on pond plankton were also con-
firmed in studies of Hrbacek (1962), Fott et al.
(1980, 1985), Hochman et al. (1989).

On the basis of the occurrence of phytoplankton in
the irrigation reservoirs Petrova Ves and PrietrZ it can
be stated that the existing community is similar to the
phytoplankton community of other reservoir types in

ZIVOCISNA VYROBA, 41, 1996 (12): 551-562

terms of the development dynamics as well as phyto-
plankton development (maximum in spring and autumn
period).
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NUTRITIVE VALUE OF EGGS IN LOW AND HIGH
CHOLESTEROL GROUPS OF JAPANESE QUAIL

NUTRICNI HODNOTA VAJEC JAPONSKYCH KREPELEK
SLECHTENYCH NA VYSOKY A NIZKY OBSAH VAJECNEHO
CHOLESTEROLU

J. Simeonovové’, J. Baumgartnerz, K. Mikova®

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

2 Research Institute of Animal Production, Poultry Breeding Station, Ivanka pri Dunaji,
Slovak Republic '

3 Boneco, a.s., Praha, Czech Republic

ABSTRACT: We evaluated egg weight, content of yolk dry matter, content of fat in wet yolk, content of cholesterol in yolk
fat and in wet yolk and sample correlations between these traits in two groups of Japanese quail, selected for low (LC) and
high (HC) yolk cholesterol concentration.

1. Egg weight was significantly higher by 0.4 g in LC-group (P < 0.05).

2. There was no significant difference between LC and HC groups in yolk dry matter.

3. Yolk fat content was 1.6% higher in the HC-group (P < 0.01). The average fat content was 28.1% in the LC and 29.7%
in the HC-group.

4. In the LC group yolk cholesterol concentration was lower in wet yolk (1 323 mg versus 1 606 mg cholesterol/100 g yolk)
and also in yolk fat (4 703 mg versus S 411 mg cholesterol/100 g fat) than in the HC group (P < 0.01).

5. We found weak and negative correlations between egg weight and cholesterol concentration in yolk lipids and in wet yolk
in both groups ((P < 0.05). Strong and positive correlations (P < 0.01) were found between yolk fat content and wet yolk
cholesterol concentration.

Japanese quail; between-the-groups differences; egg weight; yolk dry matter; yolk fat; yolk cholesterol; correlations

ABSTRAKT: Byla hodnocena hmotnost vajec, obsah susiny Zloutku, obsah tuku ve Zloutku a obsah cholesterolu ve Zlout-
kovém tuku a ve Zloutku. Byly vyhodnoceny korelace mezi témito znaky u dvou skupin japonskych kiepelek selektovanych
na nizky (LC) a vysoky (HC) obsah cholesterolu ve Zloutku.

1. Hmotnost vajec byla signifikantné vy3si o 0,4 g u skupiny LC (P < 0,05).

2. V obsahu sudiny Zloutku nebyl mezi skupinami rozdil.

3. Obsah tuku ve Zloutku byl vy38i o 1,6 % u skupiny HC (P < 0,01). Primérny obsah tuku byl 28,1 % (LC) a 29,7 % (HC).
4. U skupiny LC byl obsah cholesterolu niZ3i jak ve Zloutku (1 323 mg oproti 1 606 mg cholesterolu/100 g), tak i ve
Zloutkovém tuku (4 703 mg oproti 5 411 mg cholesterolu/100 g) neZ u skupiny HC (P < 0,01).

5. Byly nalezeny negativni korelace mezi hmotnosti vajec a obsahem cholesterolu ve Zloutkovém tuku i ve Zloutku u obou
skupin (P < 0,05). Vyznamné pozitivni korelace byly nalezeny mezi obsahem Zloutkového tuku a obsahem cholesterolu ve
Zloutku (P < 0,01).

japonska kfepelka; skupinové rozdily; hmotnost vajec; sulina Zloutku; Zloutkovy tuk; Zloutkovy cholesterol; korelace

INTRODUCTION

The interest of the poultry industry and consumers
in the cholesterol content of eggs is maintained by the
media’s continued emphasis. There has been a steady
decline in egg consumption during the last two decades
in Britain and also in the United States, where adverse
publicity about the amount of cholesterol in eggs has
been implicated as a cause for the decline (Rees-
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man, Thornton, 1988 — cit. Hall, McKay,
1992). Therefore the role of yolk cholesterol and lipids in
human nutrition and also relationships between them and
other characters have been intensively studied (Hargis,
1988; Wells, Belyavin, 1987, Griffin, 1992).
Several genetic selection studies for increased or de-
creased egg yolk cholesterol concentration have been
conducted (Ansah et al, 1985; Washburn,
Marks, 1985). The heritability of yolk cholesterol is
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low but Ansah et al. (1985) reported that after three
generations of selection yolk cholesterol concentration
had been reduced by 5.4% (or 9 mg/egg). Correlations
between cholesterol concentration and yolk weight, egg
weight and egg production were low and insignificant.
Hall and McKay (1992) described the pattern of
variation for egg cholesterol concentration in five com-
mercial egg layer lines and a cross between unidenti-
fied females and RIR males. Yolk cholesterol concen-
tration in the cross was lower than in the lines, and
6.7% lower than the midparent value. The difference
between the cross and parental lines was consistent
with a physiological relationship between yolk choles-
terol concentration and rate of egg production, but not
between yolk cholesterol and yolk weight. The studies
of Washburn and Marks (1985) showed that
both egg and yolk weights and also yolk dry matter in
the high cholesterol line were significantly higher than
in the low cholesterol one.

The cholesterol concentration of egg yolk in Japa-
nese quail has been studied by several authors. Bair
and Marion (1978) found the concentration of quail
egg yolk cholesterol to be 1 430 mg/100 g wet yolk.
Bitmann and Wood (1980) reported that the yolk
cholesterol concentration in quail eggs was 1 283 mg/
/100 g yolk, average egg weight 9 g, yolk proportion
of egg weight 37.3% and proportion of yolk lipids
35%.Riad etal. (1981) reported that the yolk choles-
terol concentration in quail eggs was only 1 196 mg/
/100 g yolk, the average egg weight being 9.7 g. Very
high values of yolk cholesterol concentration in quail
eggs (2 602 mg/100 g yolk) and of yolk lipids (7 270 mg/
/100 g yolk lipids) were found by Lepore and
Marks (1965). Panda and Singh (1990) consid-
ered that some of the variations and the higher choles-
terol values were attributable to overestimates resulting
from variations in methods used for cholesterol estima-
tion. Simeonovova etal. (1992) found yolk choles-
terol to vary in 9 lines of Japanese quail. The average
value of yolk cholesterol estimated by spectrophoto-
metrical method was 1 837 mg/100 g wet yolk.

The present paper describes differences in egg
weight, yolk dry matter, yolk fat, cholesterol concen-
tration in yolk fat and in wet yolk and correlations
between these traits in groups of Japanese quail diver-
gently selected for yolk cholesterol concentration.

MATERIAL AND METHODS

We evaluated the eggs of laboratory housed Japa-
nese quail. The quail layers were fed on turkey layer-
-parent diet with 18% protein and 11.0 ME/kg diet.

We started a selection experiment to produce
a group with the low (LC group) and high (HC group)
egg yolk cholesterol concentration from random-bred,
egg type, wild colour plumage stock (Baumgart-
ner, 1990). Selection was based on low or high con-
centration of yolk cholesterol (milligrams cholesterol
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per 100 grams wet yolk). The females were selected
according to their individual records. Males were se-
lected following records of their sisters. Number of
females and also of males in the parental generation
was 60 + 60. We chose 25 females and 12 males with
the lowest and 25 females and 12 males with the high-
est yolk cholesterol concentration after yolk cholesterol
estimate for producing the F1 generation. From birds
of F1 generation we randomly chose 31 females of the
LC and 30 females of the HC groups at the age of
10-12 weeks. The eggs were collected during 1-week
period, three eggs from each bird were randomly cho-
sen. After measuring egg and yolk weight a standard
homogeneous sample of egg yolk was used from each
quail layer for the chemical analysis.

Dry matter was estimated after drying in a micro-
wave oven (ULTRA X). Fat content was estimated us-
ing Soxtec analyser (Gerhart, Germany). Egg yolk cho-
lesterol content was estimated by a spectrophotometric
method (Gissel, 1975): measuring the absorbance of
the colour product (625 nm) which originated after re-
acting cholesterol with acetic anhydride and concen-
trated sulphuric acid in ethylacetate medium (Lieber-
mann-Burchard reaction). Differences between the
groups by Student’s t-test of two samples and sample
correlations between the investigated traits in LC, HC
and LC + HC groups together were assessed by corre-
lation analysis (Sokal, Rohlf, 1969).

RESULTS

Mean values with standard errors and differences of
estimated traits between LC and HC groups are shown
in Tab. I. Average egg weight was significantly higher
(9.83 g) in the LC-group than in the HC-group (9.43
g). For yolk dry matter the difference between the LC-
group (49.98%) and HC-group (49.16%) was not sig-
nificant. The content of yolk fat in LC-group (28.17%)
was significantly lower than in HC-group (29.73%). In
the LC group yolk cholesterol concentration in yolk fat
(4 703 mg/100 g of yolk fat) and in wet yolk (1 323 mg/
/100 g wet yolk) was significantly lower than in the
HC-group (5 411 mg/100 g yolk fat and 1 606 mg/100 g
wet yolk).

Sample correlation coefficients between the traits in
LC, HC and LC + HC together are shown in Tab. IL
The correlations between egg weight and yolk dry mat-
ter, yolk fat cholesterol and wet yolk cholesterol con-
centration in both groups were negative and nonsigni-
ficant. There was a significant negative correlation
between egg weight and yolk fat cholesterol and wet
yolk cholesterol for pooled group. The correlation be-
tween egg weight and yolk fat content was positive and
nonsignificant. There was an interesting contrast in the
correlation coefficient between yolk dry matter content
and yolk fat content which was weak, negative and
nonsignificant (-0.1128) in the LC group, but strong,
positive and significant (+0.7326) in the HC group. The
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1. Mean values with d errors of evaluated traits in LC (n = 31) and HC (n = 30) groups

Group Egg weight Yolk dry matter Yolk fat Cholesterol concentration mg/100 g
(® (%) (%) yolk fat wet yolk
Lo 9.83+ 49.98 28.l7++ 4 703++ 1323++
+0.137 +0.506 +0.462 +129 +39
it 9.42+ 49.16 29.73++ 5411++ 1 606++
+0.146 +0.309 +0.245 +170 +49

Differences between mean values are statistically significant — + P < 0.05, ++ P < 0.01

II. Sample correlations between investigated traits in LC, HC, and LC + HC groups

2‘:};[} Yolk dry matter Yolk fat Yolk fat cholesterol Wet yolk cholesterol
Egg weight

LC -0.1071 0.0870 -0.1839 -0.1421
HC -0.0976 0.2159 -0.2498 -0.1861
LC + HC -0.0502 0.0215 -0.2967+ -0.2669+
Yolk dry matter

Le -0.1128 -0.1568 -0.1895
HC 0.7326+4+ -0.1000 -0.1122
LC + HC 0.0140 -0.1816 -0.1399
Yolk fat

LC -0.1182 0.3874+
HC -0.2027 0.0804
LC + HC 0.0252 0.3806++
Yolk fat cholesterol

LC 0.8666++
HC 0.9585++
LC + HC 0.9314++

+ P <0.05, ++ P < 0.01

correlation coefficients between yolk dry matter con-
tent and concentration of cholesterol in yolk fat and in
wet yolk were weak and mostly negative. The correla-
tions between yolk fat content in wet yolk and concen-
tration of cholesterol in yolk fat were weak, negative
and nonsignificant in both groups. The correlation be-
tween yolk fat content and wet yolk cholesterol con-
centration was positive and significant in both the LC
and LC + HC groups. Correlations between yolk fat
cholesterol concentration and wet yolk cholesterol con-
centration were strong and significant in both groups.

DISCUSSION

The average egg weight in LC and HC groups was
similar to the values reported by Riad et al. (1981).
We did not find higher egg weight and higher propor-
tion of yolk dry matter in our HC-group, unlike
Washburn and Marks (1985), who examined
hens eggs. We found a much lower content of yolk fat
cholesterol in both groups compared to the values re-
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ported by Lepore and Marks (1965), who found
a cholesterol content of 7 270 mg/100 g yolk fat in
quail eggs. The weak negative correlations between wet
yolk cholesterol content and egg weight in our experi-
ment are similar to the findings of Ansah et al.
(1985) and Washburn, Marks (1985), but only
in some cases, because they found both negative and
positive correlations between these traits.
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—BRSKA BEVINKE <o ondmvmiss i Sosanmias s sidisn ansvies 49
—Ceské strakaté plemeno. . .........cviiiiiiiiiiiia 429
— IOTRDERARGE - o s s ea s R R R 429
— polské strakaté plemeno . . ..................... .en. 429
— slovensk4 plemena skotu; nukleovastada . ............... 145
—slovenské strakaté plemeno . .............coiiiiiiin 533
- detekce; PCR
— beta-laktoglobulin;skot. . . ............ ...l 423
— genotypy RYR
— large white; bilé uglechtilé; landrase; 1995;CR ... .......... 285
Genovi rezerva
— Ceskd Cervinka; detekce genotypu; kappa-kasein. .............. 49
Geny velkého t¢inku
—HAL (RYR 1); RN; HIMF; ADA; kvalita vepfového masa; vliv . 475
Glykogen
- jate&ny byk; svalovy glykogen; Mg-aspartit-hydrochlorid; vliv. . 397
Hematologické ukazatele
— bahnice; cigdja; puerperium. .......... ... o e 195
— krocan; pohlavni dospivini; zmény h.u. ............. v4:6199
— potkan; VIV CA v dIBIE .. ccousowos s snmssmmssmamasvimes sesns 63
Hemolyticka anémie
— pfeZvykavci; vyZiva; brukvovité picniny. ................... 139
Hlistice Anguillicola crassus
— invaze; dhof fi¢ni; povodi feky Moravy; CR................. 219
VIII

Hormonalné indukovana ovulace viz Ovulace

Hor&ik
- jate¢ny byk; krev; koncentrace Mg; Mg-aspartit-hydrochlorid;

o RNy S W C N 397
Chlorofyl a
— fytoplankton; druhové sloZeni; zdvlahové nadrZe. . ........... 551
Cholesterol
— intramuskularni tuk; m. long. thoracis; m. semimembranosus,

ARERA ITAVAL, - s csmamioinfivunesn B asu e comnsemain ety eis st 21
— krevni plazma; kriva; porod; Tije; inseminace ................. 9
- vejce; suSina Zloutku; Zloutkovy tuk; korelace; japonska

< | S e Sabb ey, sttt e 563
Ichtyomasa

" —feka Turiec; rybi osidleni; CPUE .. ............cocvvnninnn 491
Inbredizace
— snaSkové linie; embryondlni mortalita; inkubace
Indexy
—1i. bilku; LBC G 35; FARMACID; vliv. .................... 407
- i. kvality tuku; intramuskularni tuk; m. long. thoracis;

m. semimembranosus; jate€ndkrdva. ... ... 21
— i. nenasycenosti tuku; mastné kyseliny; extrudovana plnotu¢na

SOIBEVIIV: o ¢ viviaiviiv o muin i o.mmmms oo st v oo Rbim o AL b et 83
— i. nutriéni hodnoty; kravské mléko; mastné kyseliny;

extrudovand plnotuénd s6ja; VIiv ......... ..o 83
—1i. Zloutku; LBC G 35; FARMACID; vliv................... 407
Inkubace
- nésadovi vejce; linie; embryondlni mortalita. . .............. 481
Inseminace
~ krdva; krevni plazma; celkové lipidy; cholesterol .............. 5
— prasnicka; vek pii 1. inseminaci; intenzita ristu; viiv . ........ 445
Intenzita rybolovu
— feka Turiec; ichtyofauna; Thymallus thymallus . . ............ 491
Interakce genotyp x prostiedi
—uZitkovost; prase; krdva. ... ... ... i 53
Intramuskuldrni tuk
—m. long. thoracis; m. semimembranosus; mastné Kyseliny;

cholesterol; jateEnAKEAVA . .. . .ocoviecivnnoosimmesiesmieions 21
Invaze
— Anguillicola crassus; Ghof Fieni; CR. ... .......oovvnenan.nn 219
In vitro
—embryo; skot; metoda IVM-IVF-IVC. .........ooovievinn e 339
Isofloxythepin
- indukované ovulace; dopaminovy inhibitor; sumec velky . ... .. 205
Izoenergetické smési
— vyZiva ryb; ispora N-latek; aminokyseliny ............. 271, 359
Izoproteinové a izolyzinové smési
— bilance N; energie; stravitelnost Zivin a aminokyselin; prase. ... 157
Jalovice 5
~ plodnost; sl ké strakaté pl &ernostrakaté plemeno;

AEEBEOCY oo s e o O S R SRS S G ST 149
— rust

- néslednd uZitkovost; korelace; feské strakaté plemeno. . ... .. 291

— pastva; antiparazitické pfipravky; viivnarist. ............. 539

— télesny vyvin; vztahy; Eemnostrakaté plemeno. ............. 257
— vysoké teploty vzduchu; teplota povrchu t€la; evaporaéni

ochlazovlinl (5o e A R S AR SRS 433
Japonska kiepelka
— krmeni

— musi kukly; fasy; snaSka a kvalita vajec; Ziva hmotnost . . . . .. 213

— sudeny trus; N-latky; uZitkovost. . . ..........oooiveinnns 347
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~ rust; jate&né vlastnosti; selekce .............. ... 225

— vejce; nutriéni hodnota; cholesterol; Zloutek; korelace . ... .. ... 563
Jateén4 hodnota
~dribeZ
- japonsk4 kiepelka; vliv kfiZeni; sloZeni jatetného téla. . ... ... 225
- ovee
— jehn¥; charollais; némecka dlouhovlnni ovce x oxford down . . 401
— prase
— predikce zmasilosti; jate&na pilka; plocha m.Ld.; plocha tuku
madi il i R R R AR T S e 91
~ sloZent jate&ného t&la; zmény; podil svaloviny.............. 133
- vliv interakce genotyp x prostfedi. .. ................0i0l 53
- skot
-byk
— Seské strakaté plemeno; Sernostrakaté plemeno
2Pk Ao STS K o« o oo p000 SIMMRAAL AL, LT Y 175
<vykrmido/620 kg . . . vo s o vmisiviea e o bv s Ve o 467
— deské strakaté plemeno; montbéliardské plemeno. ......... 381
— vykrm; netto pfiristek; vliv na jatenou hodnotu .......... 365
Jeémen
~ dopln&k enzymového preparatu; bilanéni a ristovy pokus;
KOTOCTDROTIOT: o 0os .0iimmmisimioib s mrsinssio s it i0ie S50 Sroa MU LA AN 9
Jednotka rybolovného isili (CPUE)
— feka Turiec; rybi osidleni; abundance; ichtyomasa . ........... 491
Jehné
— hmotnostni pfirstky; vyZiva bahnic; vliv .................... 69
- izoenzymy LD; celkové aktivita LD; cigdja; sexuélni
dimorfismusy VB L L o - oot RIS Y SRR AR G 441
— jate&n4 hod harollais; némecka dlouhovinna ovce x
OXFORd: dOWN 5 so woiiraas ot ini e v s v e T 401
- kvalita masa; charollais; stavropolské merino................ 183
—m. long. dorsi, bilkoviny; aminokyseliny; rizné genotypy ....... 87
~ sénf jehfiat; ov&i mléko; produkce a sloZeni; po&et somatickych
11,0 LA o o' ok ppigios ot a1, ¥ b i £l 543
Jilek mnohokvéty
— sildZovani; kvaSeni; fruktozany ...............c00iiiiiin 153
Kadmium
— potkan; hematologické ukazatele; fagocytarni aktivita; vlivCd . . . 63
- slepice; reprodukce; kvalita vajec; vlivCd ................00 57
Kanec
~ test vlastni uZitkovosti; pfijem krmiv; uZitkové znaky; korelace. . 209
Kappa-kasein
— detekce genotypu
SRR COINIR, . st s RO O N SR B S A 49
—Ceské strakatéplemeno ....... ..o, 429
— montbéliardské plemeno . . .........iiiiiiii i
— polské strakaté plemeno ..........................
- slovensk4 plemena skotu; nukleovi stdda
~ slovenské strakaté plemeno; mlé&na uZitkovost . ............ 533
Kapri hypofyza .
— indukovan4 ovulace; sumec velky ... ...vuiiiiii i 205
Korekce energie viz Energie
Korelace a regrese
- dribeZ
- hybridi; pfedpovézeny a pozorovany zisk. ................. 189
- japonsk4 kiepelka
— hmotnost vajec; Zloutek; Zloutkovy tuk; cholesterol . . .
~Zivih jateéné vl i
—koza

— mléko; po&ty somatickych bungk; sloZeni a vlastnosti mléka . .. 25
- ovce

- mléko; potet somatickych bunék; produkce a sloZeni mléka. . . 543
— prase

— kanec; test uZitkovosti; produkéni znaky; pifjem krmiva. . .. .. 209
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— sloZeni jateného t&la; podil svaloviny ................... 133
- ukazatele jate¢né hodnoty; plocha m.lLd.; plocha tuku nad m.lL.d. 91
- ryby

- vodni toky; podet profilli; biomasa; pstruh obecny .......... 461
— skot
- barva mladého hovéziho masa; myoglobin; remise. ......... 321
— byk; pohlayni hormony; testimetrické ukazatele . ........... 245
- dojnice
— produkce mléka; plodnost. . ......................o.L 281
— teplota vzduchu; spotfeba O2; produkce tepla; frekvence
dechu; ventilace plic ;. iiwn doisfin s St 84w oo ase 251
— jalovice
—odchov; riist; télesny vyvin. . ............ o 257
= PREEURIIOVORE . .« oivsor o Smevialil s s v e S st e 291
— ukazatele plodnosti; plemena; kiiZenci.................. 149
Kotec
~uprava k.; vykrm prasat; tekuté krmivo; uZitkovost . .......... 171
Koza
- mléko; podty somatickych bun&k; sloZeni a vlastnosti m.; vztah. . 25
Kréiva
- jatednd k.; m. longissimus thoracis, m. semimembranosus,
intramuskuldmi tuk; kvalitai.t. ..............000i i, 21
—krev
- krevni plazma; celkové lipidy; cholesterol; porod,; fije;
TIBIENACE . o -covoi v ssa v s s s pu s s S S e 5
- slozky krve
— krmny kukufiény lepek; vliv............ ...l 111
- silaZované vylisky z hroznl; vliv . ... 307
- sufené melasované fepné fizky, vliv.................... 451
- mléko; produkce; sloZeni; rizné vlivy 83,103, 111, 277,
............................................ 307, 451,473
- plemena
- hol3tynské Cernostrakaté; slovenské strakaté; kiiZenky;
mlé&n4 uZitkovost; sloZenimléka ....................... 103
- slovenské strakaté; mlé&na uZitkovost; polymorfismus
T T A S e W | 533
—sl ké strakaté; Ce katé; kfiZenky; plodnost. .. ..... 333
— produkce mléka; plodnost dojnic; vztahy . .................. 281
= plenos SBIVE 5 oosuyvisnviiain i e B R R 237,339
- termoregulace; energeticky metabolismus; nizké teploty
VEACH VHV o5 o s sismsas ssapsmmoarscnass s ey el gioneis 251
- uZitkovost; vliv interakce genotyp x prostfedi . ............... 53
Krev
— krevni plazma
~ celkové lipidy; cholesterol; kréva; porod; fije; inseminace . . . . .. 5
- kyselina mo&ova, nosnice; nutricni vlivy................... 75
- slozky krve; dojnice
_ —silaZované vylisky z hroznd; vliv. . ....... ... ...l 307
- suSené melasované fepné fizky; viiv..................... 451
- krmny kukufiény lepek; vliv .. ... 111
Krmiva
~ brukvovité picniny (pfeZvykavei) .. ... 139
— extrudovana plnotuénd s6ja (krdva) ............. ... 83
— izoenergetické sm&si (ryby) ...l 271,359
— izoproteinové a izolyzinové smési (prase) ..................
— jeEmen (kufeci brojler) .................
- krmny kukufi¢ny lepek (krava)
— musi kukly (japonski kiepelka)
~fasy (japonskd kifepelka) . .. ...
—fepkové vylisky (krlita) . .. ...
- silaZ (kréva)
- su¥ené melasované fepné Fizky (krdva). . ................... 451
— suSeny trus (japonskd kfepelka) .............oo0iiiiiiii, 347
— treséi filé (norek)
—vylisky zhroznl (Krdva) . .. ...ovvvvniinneiii s 307
Kortisol
— jategny byk; k k.; Mg-aspartéit-hydrochlorid; vliv. ... 397




Krmny kukufi¢ny lepek

— produkce mléka; sloZeni mléka; sloZky krve; vliv. ............ 111
Krocan
~ plemenny k.; pohlavni dospivani; hematologické ukazatele . . . . . 199
Krita
— t&Zk4 k.; vykrm; fepkové vylisky; glukosinoldty . .............. 15
Kryokonzervace
- embryo

— metoda IVM-IVF-IVC; pfenos; pifjemkyn&; skot ...%....... 339

- morfologicka struktura a vyvoj; prase. . . .................. 299
KiiZeni
- nosna dribeZ; dialelni kfiZeni; viceliniovi hybridi; uZitkovost;

ZiSKOVATUDKOR ¢ vtiinmncnns s it Swsvviossseeliawsass v 189
- ovee; némecké dlouhovinna ovce x oxford down; jehng; jate¢na

ROANOtA o 5o ste s AN ST A, g LU S A O 401
- skot; kombina¢ni a pfevodné k.; slovenské strakaté; hol3tynské

Cernostrakaté; mléénd uZitkovost; sloZenimléka. ............. 103
Kureci brojler
— bilanéni a ristovy pokus; je¢men; enzymovy prepardt . .......... 9
— probiotika; kontinuélni aplikace; riist; spotfeba krmiva; protedzy. 311
- tepelny stres

— dévky s vysokym obsahem energie a proteini; spotfeba

a konverze krmiva; piindstky. . ... ...oovLiiiii i 163
- kyselina askorbov;, rist; spotfeba a konverze krmiva;
TORRRIRR: ¢ i s 5 e N S o A e i s S 485

K
— anglicky plnokrevnik

- reprodukce; plemendiské aspekty; Némecko ............... 425

- v&kova diferenciace rodi¢i; vykonnost potomstva; vztah . ...... 1
— Cesky teplokrevnik; zevnéjsek; linedrni popis . ............... 327

- Kvalita masa

- byk; &eské strakaté plemeno; temostrakaté plemeno .. ........ 175
- byk; DFD maso 397
- byk; volek; Eernostrakaté niZinné plemeno .................. 321
— jehng; charollais; stavropolské merino. . ............ccovunn 183
— prase; geny velkého Géinku; vIiv . ... 475
Kyvalita vajec )
— japonska kfepelka; krmeni; musi kukly; fasy; vliv ............ 213
—slepice

-Cd; Se;vlivnakvalituv...........cooiiiiiiiiiiiie

— kfapova vejce; ultrastruktura skofapky

— probiotika; viivnakvalitu v..........coociiiiiiia
Kvasnice
~ pfidavek k.; hematologické ukazatele; fagocytimi aktivita;

PORKREL 650 0610507200078 450 B O IO, G NS S 1891 63
Kyseliny

- k. askorbova; doplnék; pitna voda; nutri¢ni vliv; tepelny stres;

DrOJIEROVE K0 s avowasiv s 0 iy o s A AR R R RS 485
- k. benzoova; mléko; mlé&né vyrobky; vyskyt ................ 277
- k. hippurové; mléko; mlé&né vyrobky; vyskyt. ............... 277
- k. mocovi; krevni plazma; nutriéni vlivy; nosnice ............. 75
- mastné k.

— intramuskuldmi tuk; m. long. thoracis, m. semimembranosus,

jateSndkrdva . ..., Seemeresy i ees i 21

— kravské mléko; tuk; extrudovana plnotuéna soja; vliv .. ....... 83
Lactiferm
~ probiotikum; nosnice; snaska; kvalita vajec. . ................ 391
Laktitdehydrogenéza (LD)
~ izoenzymy; celkova aktivita LD; jehng; plemeno cigéja;

sexudlni dimorfismus; V&K . ... 41
Linedrni popis
~ posuzovéni zevné&jiku; kii; cesky teplokrevnik .............. 327
X

Magnezitové imise
— pfedZaludky skotu; fermentadni procesy; vliv ............... 265
Magnezium-aspartét-hydrochlorid
— hovézi maso; DFD maso; Mg; kortizol; glykogen ............ 397
Marker
— selekce; gen riistového hormonuskotu. . ........o.oovuuninn.. 95
Masni uZitkovost
- byk
— Ceské strakaté plemeno; Sernostrakaté plemeno
—BOMOBE STSKE ;o 2 sv s s pnoa is £33 alkinis slemnlyis 125,175
5 ] N R A S O R e 467

— Ceské strakaté plemeno; vliv netto pfirustku . .......... 365, 381

- montbéliardské plemeno; vliv netto pfiristku . ............. 381
Mastné kyseliny viz Kyseliny
Metionin
~ riznd hladina m.; bilance N;prase . ..........c.ovvvviinnns 157
Metoda IVM-IVF-IVC
— pienos embryi; masnd plemenaskotu. . .................... 339
Miééna uZitkovost
- krmny kukufi¢ny lepek; viivnam.u.... ..., 111
~ plodnost; m. uZitkovost; vztahy . ........ovviiiiiiiiiiiiy . 281
— rist; jalovice; nasledna uZitkovost; korelace; Ceské strakaté

DICINEINO o e e R e A S m S R a1 S 291
- sl ké strakaté pl hol3tynské &ernostrakaté plemeno;

Ki¥enky . ..cocosanaiss Hdoiradsovedinseddennsin 103
— slovenské strakaté plemeno; polymorfismus kappa-kaseinu . ... 533
Miéko
- kozi

~ pocet somatickych bungk; sloZeni a vlastnosti m.; vztah. . . . ... 25
— kravské

~ mastné kyseliny; extrudovana plnotuéna séja; vliv........... 83

- obsah Se; vybrané chovy; jihomoravsky region ............ 473

- produkce m.; kg/den

—krmny kukufiény lepek; vIiv.........oooiiiiiiiii
- siléZované vylisky z hrozn; vliv
- suSené melasované fepné fizky; vliv.................... 451
- sloZeni miéka
~ krmny kukufiény lepek; viiv. ... .. ... ... .. oL 111
- kyselina hippurov; kyselina benzoov4; vyskyt ........... 277
- sildZované vylisky zhrozni; vliv ....... ... oLl 307
~ slovenské strakaté plemeno; holdtynské Eemostrakaté
plemenoy KIZenky. . ..o voioscovmiwn wommmennsmd SRS ERL 103
- sudené melasované fepné fizky; viiv.................... 451
—ovei
- produkce m.; niznd troven vyZivy; vliv .. ... R e 69
- produkce a sloZeni m.; sani jehiiat; dojeni; podet somatickych
bunsk: vatahcosssainesenisieieesss e atenbide 543
Mortalita
- brojlerové kufe; tepelny stres; doplnék kyseliny askorbové; vliv. 485
- embryondlni m.; sni¥kové linie; inbredizace; inkubace . . ...... 481
Moucha doméci (Musca domestica L.)
— rezistence na pyrethroidy; aplikace pfirodniho pyrethra;

PIPETONYIDRITOXED 1 o 51000 600 w000 v it s S v g 317
M. longissimus dorsi
- bilkoviny; aminokyseliny; jehn&; rizné genotypy ............. 87
~ plocha m.Ld.; predikce zmasilosti; jate¢na pulka; prase. ........ 91
M. longissimus thoracis

— intramuskuldmi tuk; mastné kyseliny; cholesterol; jate¢na kriava . 21

M. semimembranosus x 2
— intramuskuldrni tuk; mastné kyseliny; cholesterol; jate¢nd krava . 21

Musi kukly
— moucka; zkrmovéni; japonska kiepelka; sniska a kvalita vajec. . 213
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Myoglobin
— mladé hovézi maso; remise; korelace. .. ..........oovviiinn. 321

Nettoenergie laktace
— trdvy; silaZe; nutriéni hodnota .. .........ovviiiiiiiiiiin, 115

Netto pfiriistek
- byk; vykrm; vliv n. p. na jate&nou hodnotu . . ................ 365

Némecko
— anglicky plnokrevnik; reprodukce; plemendfské aspekty . ... .. -, 425

Norek
— bilan&ni pokusy; tres&i filé; stravitelnost N .................. 355

Nutri¢ni parametry

— pastevni porost; dusikaté hnojeni; korekce energie; vliv hnojeni . 455
Ovaridlni oocyty

— vaje¢nik; poraZené jalovice; pfenos embryi; skot ............. 339

Ovce

— hematologické ukazatele . ......
— hmotnost orgénu a télesnych Casti
~120enZYMY D &vivin s vmpnasn i e s s s s vie
— JateEnA hodnota. ..o ivisismemivaiseie e saivewas s ew s s v e e
- jehn&

— vykrm

Oves sety
- sildZovani; kvaseni; fruktozany ..................... .. ... 153

Ovulace

— hormonéln€ indukovana o.; kapfi hypofyza; analog GnRH;
dopaminergni inhibitor; sumec velky....................... 205

Pastevni porost

—dodasny p. p.; dusikaté hnojeni; nutri¢ni parametry. ........... 455

Pastva
— jalovice; antiparazitické pfipravky; aplikace; vlivnarist....... 539

PC-programy
— ekonomické véhy; stanoveni; skot. .. ... 97

Plemena
— ki
~ anglicky plnokrevnik
- reprodukce; plemenafské aspekty; Némecko. ............. 425
~ vékovi dife iace rodi¢u; vyl potomki; vztah . ...... 1
— &esky teplokrevnik
— posuzovéni zevn&jku; linedmi popis. . .................. 327
— ovce
— cigéja
— izoenzymy LD; sexudlni dimorfismus; vék............... 441
~ pocet somatickych bun&k; produkce a sloZeni miéka .
~ puerperium; hematologické ukazatele . ............
— rlizn4 vroveii vyZivy; produkce miéka. ................... 69
— charollais
~jatetnf hodnota; JehnS .. ......covevrreencncensnnonns
— jehn&&i maso; kvalita m
- riizn plemena; bilkoviny; aminokyseliny; m. long. dorsi . . . . .. 87
— stavropolské merino; jehn&¢i maso; kvalitamasa. ........... 183
— zulechténd valaska
— poget somatickych bun&k; produkce a sloZeni mléka ....... 543
— rlizné droveii vyZivy; produkce mléka
— prase
~ bilé uslechtilé; landrase; large white
—genotypy RYR; 1995; CR ...ovvvvnviiinniinnnneennns 285
- skot
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— aberdeen-angus

- pfenos embryfi; export aimportembryi. . ................ 237
— Cernostrakaté (N)
Sdofnice; PIOARORE ; ; o5 5vv s b i iaas Mo v s Wi dass 333
— jalovice; riist; t€lesny vyvin; vztahy . ................... 257
— vykrm byku; masna uZitkovost................ 125, 175, 467
— Ceska ervinka
— detekce genotypu; kappa-kasein........................ 49
— Ceské strakaté (C)
— detekce genotypu; kappa-kasein...............000i0n 429
- mlady byk; hladina pohlavnich hormon; produkce spermatu . 245
- vykrm bykd; masnd uZitkovost. ... .... 125, 175, 365, 381, 467
— galloway; hereford; highland
— pfenos embryi; export aimportembryi. ................. 237
- hol3tynské ¢ernostrakaté
~jaloviceplodnost: .. ..t ausrd, b WA L 2 L LN 149
— mlééna uZitkovost; sloZenimléka...................... 103
— montbéliarde
~ detekce genotypu; kappa-kasein................00000 429
- vykrm byk; masna uZitkovost
— polské strakaté
— detekce genotypu; kappa-kasein. . ...........ooo0.a. 429
- riznd plemena .
— detekce genotypu; kappa-kasein; SR ......... ... 00 145
— interakce genotyp x prostiedi; uZitkové vlastnosti . ......... 53
- slovenské strakaté
— dojnice
— mlééna uZitkovost; polymorfismus kappa-kaseinu ... .... 533
— mlé&n4 uZitkovost; sloZenimléka .................... 103
— plodnost; srovnani s jinymi plemeny . ................. 333
= AlOVICETPIOGIIOSE. . .ol iy orars acensseisross isonroomivasspmre iyt 149
Plodnost \
- dojnice; produkce mléka; vztahy plodnost - produkee. . ....... 281
— jalovice; slovenské strakaté plemeno; holStynské éernostrakaté
PlemIen0; KHLLOKY . s st ssvminas iiasivaress smis s soisasiie i 149
- slovenské strakaté plemeno; Cernostrakaté plemeno; kiiZenky;
porovndni plodnosti. . .. .....oeiiiiii i 333
- sumec velky; indukovandovulace .................00unnn. 205
Plocha m. long. dorsi viz M. long. dorsi
Plocha tuku nad m.L.d
— predikce zmasilosti; jatednd pilka; prase .. .................. 91
Pocet somatickych bunék
— kozi mléko; sloZeni a vlastnosti; vztah . . .................... 25
— ov&i mléko; produkce a sloZeni; vztah; séni jehiiat; dojeni ... .. 543
Podil svaloviny
~ prase; sloZeni jate¢ného t€la; korelace ..................... 133
Pohlavni dospivéni
— krocan; hematologické ukazatele; zmény h.u................ 199

Polymer4zova Fetézova reakce (PCR) viz Genotyp

Polymorfismus délky restrikénich fragmentii (RFLP) viz Geno-
typ

Porod

— kréva; krevni plazma; celkové lipidy; cholesterol .............. 5
Potkan

— hematologické ukazatele, fagocytarni aktivita; viivCd ......... 63
Prase

e CROBORIC v v e i o VS B N B W STy 171
= GOOBHKA . < 5uvaviass owigrie sawais s Vs v TS 53, 285, 475
— INSCIIMEREE s o o snsismarssasa s esins 445
—jateéndhodnota . ............... ...

— kanec; test uZitkovosti



—predikce zmasilosti. . ... s 91
=plenosiembry] ... oo SR EOIN R TS bR IR SRk 297
=reprodikice s o6 See G e e o s et SV 297, 445
e R T T 10 e R e AP 445
=technologie ktmenf. . . . . .o i diivames e vt ndi o 171
=SNPREN 2 ) v cwisnnerieraiias sl dd el 171,209
=IVIEIVA s s owive s aas ateieiatsl o scstarass e s o Ao 157
Prasnicka
- intenzita ristu; zafazeni do plemenitby; hybridnip. ........... 445
Predikce zmasilosti
- prase; jate¢nd pilka; plocha m.lLd.; plocha tuku nad m.l.d.;

NZERDE ..« o, 0oocemmmsmmmn i as s oy v e pstacnons e A e gL 91
Probiotika
— ERGOMYCES; PACIFLOR; kontinudlni aplikace; kufeci

brojler; rist; spotfeba krmiva; protedzy . .................... 311
—LBC G 35; nosnice; snaSka; kvalitavajec ................... 407
— Streptococcus faecium M-74; Lactiferm; nosnice; snaska;

KVARGTVRIEE . oo vsmvstonmiatinting WS s RbSER Siaatb sd v 391
Produkce tepla
— dojnice; nizké teploty; termoregulace ...................... 251
Protedzy
— kyselé p.; alkalické p.; travici soustava; kufeci brojler;

probiotika; kontinudlni aplikace. .................... .. ... 311
Protein stravitelny ve stievé (PDI)
— trdvy; silaZe; nutriéni hodnota . ............ ... oo 115
Predzaludek
- skot; fermenta&ni procesy; magnezitové imise; vliv ........... 265

Prenos embryi

- extenzivni masné plemena skotu; export a import embryi. . . ... . 237
— masnd pl skotu; kryok vace; metoda IVM-IVF-IVC. . 339
— prase; vitrifikaceembryi. . . ....... ... il 297

Pstruh potocni (Salmo trutta m. fario)
- vodirenska nadr; lineirni a hmotnostni rist; Bertalanffyho

Puerperium

— bahnice; hematologické ukazatele . ........................ 195

Pyrethroidy

- prirodni pyrethrum; syntetické p. — cypermethrin, deltamethrin;
moucha doméci; rezistence nap. . ......o.ooviiiiiiiiiiian 317

Rektélni teplota

— dojnice; nizké teploty; termoregulace . ............ ... ... 251

Remise

— mladé hovézi maso; myoglobin; korelace ................... 321

Reprodukce

- kuii; anglicky plnokrevnik; plemenéfské aspekty; N&émecko. . . . . 425
— prase

— embryo; kryokonzervace; pfenos embryi . .................

— intenzita ristu; zafazeni do plemenitby. . . .
—skot; Hizenf r.; plenosembryl. ... coovcvennonnasssoscnneons
—slepice; viivCdaSe.........cooviiiiiiiiiiiiiiiiiaa

Retence
— N-ldtky; tuk; redukce N-latek ve smésich; aplikace
aminokyselin; sumedek africky ............... ... oo 359

Rozsivky
— fytoplankton; druhové sloZeni; zivlahové nadrZe ............. 551

Rist
~ beran; postnatalni obdobi; alometrie; hmotnost orgini

atBlesnych 888t . ... .voimivisnvimiais cainnis snnabivdl Basilfs 387
- byk; vykrm

— Ceské strakaté pl Cernc télesnyr. ....125

XII

— Ceskeé strakaté plemeno; netto pfiristek .. ................. 365

— hybridni prasnitka; i ristu; zafazeni do pl itby .... 445
- jalovice

- Cernostrakaté plemeno; télesny vyvin; vztahy.............. 257

— deské strakaté plemeno; nisledn4 uZitkovost; korelace. . . . . .. 291

- pastva; antiparazitické pfipravky; aplikace; vlivnarist . ..... 539
- japonska kfepelka; ristové kfivky ............co0iiiiiiiinn 225
— pstruh poto&ni; linedri a hmotnostni r.; Bertalanffyho ristovy

T 32 L2 ¥t oo v i s e e on i i L 119
- sumecek africky; hmotnostni r.; vyZiva ................ 271,359
Rybi osidleni
— feka Turiec; abundance; ichtyomasa; CPUE; rybafsky tlak;

T LT 0] (V)11 o U 491
Ryby
= BDUNGANCE - vovisman e e s R R T e 491, 551
= OrhOVAIVErZIG . 7o o wavsamimcai sasasaih sl asutaresito i Asyiave 461
RYEOPIAIKBON <= v 6w v sswions 0600 s B 0 MR o200 551
— hifstice; A. crassus; GhoF HEnf. . ......c.cvviviiiiiniiiiiian 219
— hormonilné indukovana ovulace; sumec velky .............. 205
XU o ornton L o Arereman 3 oo LR, ST SO 119, 271, 359
~ rybi osidleni; ichtyomasa ................cooiiiiiiiia.. 491

SNPIVE s s semsrse o in m s mis b etopraian Sninn s coprospiainss 271,359
> ZAVIAROVE BRAIZE i i viuvviswivivin o piiinion Wn A E sy v 551

Rasy

- moucka; zkrmovini; japonskd kiepelka; sndSka a kvalita vajec. . 213

Repkové vylisky
— vykrm; t&Zka krita; glukosinolaty. .............c.ovuiiinn... 15
Rije
— krdva; krevni plazma,; celkové lipidy; cholesterol .............. 5
Saccharomyces cerevisae var. elipsoideus
- probiotika; kufeci brojler; kontinudlni aplikace .............. 311
Selekce
— rust; jateEné vlastnosti; japonskd kiepelka .................. 225
Selen
- dojnice; mléko; vybrané chovy; jihomoravsky region ......... 473
- slepice; reprodukce; kvalita vajec; viivSe ................... 57
Senzorické hodnoceni
— mladé hovézi maso; barva; myoglobin; remise; korelace. . . . ... 321
Sexudlni dimorfismus
- jehng; cigdja; laktitdehydrogendza; izoenzymy; celkova aktivita
T 5 S AN S BB M AL RSB S 441
Silaz
~ hybridy trav; nutri¢ni hodnota; efektivni degradovatelnost;
protein stravitelny ve stfevé; nettoenergie laktace ............ 115
- vylisky z hroznu; sloZeni mléka; sloZky krve; vliv............ 307
SilaZovani
- kvaseni; fruktozany; jilek mnohokvéty; srha fiznacka; oves sety. 153
Skot
B comunitllon e Sy 125, 175, 245, 321, 365, 381, 397, 467
ZEPHOMORIE: . .00 s aszcnmmmiwiiat Rt n 245, 251, 265, 307, 433
— genetika; Slechténi. ............ 49, 53, 95, 97, 145, 423, 429, 533
<ARIONIEE . o <ot a S s e e e RO ES 149, 257, 291, 433, 539
<KrlVR iR 5,21, 53,103, 111, 237, 251, 281,
................................ 307, 333, 339, 451, 473, 533
— masnd uZitkovost. ............. ... 125, 175, 365, 381, 467
SIBEO &5z wompdbeanbadoriniesivras ddiasenntos 321,397
- mléénd uZitkovost . ..............0.i0l 103, 277, 291, 307, 533
Eod - < PRSRIRIMRERRN 8] S I 83, 103, 111, 277, 307, 451, 473
PRI, » csdonmmms snn b s NG 0 e Al Al 455, 539
—plemena............... 49, 53, 103, 125, 145, 149, 175, 237, 245,
............................ 257, 333, 365, 381, 429, 467, 533
EplodmoBt: e S S RIS R R e s 149, 333
< PRENOSOIMDITYE 4570 405w a e v st A v e s 237,339

ZIVOCISNA VYROBA, 41, 1996 (12)



VOB o R T W e T e R S e A ST A e
—vgkrm ...l
RVPRIVR e o S e oA et e et
Slepé stfevo
~ kufeci brojler; probiotika; aktivita protedz. .................. 311
Slepice
— dialelni kfiZeni; viceliniovi hybridi; uZitkové vlastnosti; ziskova
1 R s & i S A O I K O R S 189
— probiotika; vliv na uZitkovost. . . ........ ... 391, 407
- reprodukce; kvalita vajec; vlivCdaSe ...............co.ouen 57
- snaskové linie; embryondlni mortalita; inkubace. ............. 481
— uzitkovost; exkrece N; nutriéni viivy. ... 75
VYO O ool ha. sletesaaisiaaross 57, 375, 391, 407, 413, 481
Slovenska republika (SR)
- plemena skotu; nukleov4 stéda; kappa-kasein................ 145
~ slovenské strakaté plemeno; holStynské cemostrakaté; kiiZenky;
Jalovice; plodmost &7l o e dEl s ST R A T 149
Sniska
— nosnice
— probiotikum Lactiferm; vliv .............. ... .. ... 391
— probiotikum LBC G 35; pfipravek FARMACID; vliv........ 407
- snaskové linie; embryonalni mortalita; inkubace. . ............ 481
Sperma
— mlady byk; produkce a kvalita s.; spermatologické ukazatele;
Ceské strakaté plemeno. . ....... ... ..o, 245
Spotieba kysliku 4
— dojnice; nizké teploty; termoregulace .. ..............0.0. 251
Srha fiznacka
— silaZovani; kvaSeni; fruktozany . ............. ... ... ... 153
Stravitelnost
— dusik; bilan&ni pokusy; tres&i filé;norek .. .................. 355

— Ziviny; aminokyseliny; izoproteinové a izolyzinové smési; prase. 157
Streptococcus faecium-M 74
— probiotikum Lactiferm; zikladni sloZkap. .................. 391
Stres
— tepelny s.

- brojlerové kufe; kyselina askorbova; rist; spotfeba a konverze

~ vykrm brojlerd; vysoky obsah energie a proteini; pfiristek;
Kenverse kiaivay, 05 B0 Wt B JoE o amr s mmado s 163
Sumec velky (Silurus glanis L.)
~ hormonélné indukovana ovulace; kapii hypofyza; analog
GnRH; dopaminergni inhibitor ........................... 205
Sumedek africky (Clarias gariepinus)
— vyZiva; Uspora N-ltek; aplikace aminokyselin;

ZAHTBRENORY N c.oio wuonipimiscsmmmmnsise s smesiomasy 271, 359
SuSené melasované Fepné Fizky
— dojnice; produkce a sloZeni mléka; sloZky krve; vliv .......... 451
Technologie krmeni
— prase; vykrm; tekuté krmivo; tpravakotce .................. 171
Tenké stievo
- kufeci brojler; probiotika; aktivita protedz. . . . ............... 311
Teplota povrchu téla
- zmény teploty; evapora&ni ochlazovini; termovize; jaloviee . . .. 433
Teplota prostiedi
~nizk4 teplota vzduchu; dojnice; ter gulace; energeticky
metabolismus; vliv n. t. v ............................... 251
~ vysoké teploty vzduchu; evaporaéni ochlazovani; teplota
povrehwit®layjalovice: /oos iai it s iinae s iiisia i 433

ZIVOCISNA VYROBA, 41, 1996 (12)

Termoregulace
— dojnice; vliv nizké teploty vzduchu ....................... 251
Termovize
- evapora¢ni ochlazovéni; teplota povrchu téla; jalovice ........ 433
Test vlastni uzitkovosti
- kanec; pfijem krmiva; uZitkové znaky; korelace ............. 209
Testosteron
- hladina t.; mlady byk; &eské strakaté plemeno ............... 245
Thymallus thymallus
~ feka Turiec; intenzitarybolovu. . . ......oovviniiiiiiiinnn 491
Travici trakt
- nosnice; okyseleni; FARMACID; LBC G 35; sna3ka; kvalita
e 407
Trévy
- hybridy trav; sildZ; nutriéni hodnota; efektivni degradovatelnost 115
Treonin
- riznd hladina t.; bilance Ny prase ... .........ooiviian.n. 157
Tres¢i filé
- norek; bilan&ni pokusy; stravitelnostN. .................... 365
Trus
- sueny t.; japonska kiepelka; recyklace; zkrmovani. .......... 347
Ultrastruktura
- embryo prasete; pfenos embryi; elektronovéa mikroskopie. . . . . . 297
— vaje¢na skofdpka; kfapova vejce; elektronova mikroskopie. . . . . 413
Uho¥ ¥iéni
- Anguillicola crassus; invaze; povodi Moravy; CR............ 219
Vajecna skofdpka
- defektni skofapka; vliv jednotlivych faktord ................ 375
- hmotnost; tloustka; LBC G 35; FARMACID; vliv............ 407
- kfapova vejce; ultrastruktura skofpky . .. ..............o.n 413
Varlata
- mlady byk; produkce a kvalita spermatu; testimetrické
ukazatele; Ceské strakaté plemeno ...................00. 245
Vejce
— japonska kiepelka
— kvalita v.; krmeni; musi kukly; fasy; vliv ................. 213
— nutriéni hodnota; cholesterol; susina Zloutku; Zloutkovy tuk;
Bmotost vi; Korelace . ..« cunvusvsion s oasmae 563
— slepice
— defektni skofédpka; vliv jednotlivych faktorti........... 375,413
- kiapovi vejce; ultrastruktura skofapky ................... 413
—kvalita v.
— probiotikum Lactiferm; efekt ...............co00iuin 391
— probiotikum LBC G 35; pfipravek FARMACID. ......... 407
= VHVCHR SO s il v rvncads M eissoansreiars 57
- nésadov4 vejce; linie; embryonalni mortalita; inbredizace . . .. 481
Vékovi diferenciace rodi¢t
— vykonnost potomku; vztah; anglicky plnokrevnik .............. 1
Ventilace plic
~ dojnice; nizké teploty; termoregulace. ...............oui.n 251
Vodérenské nadrz '
— pstruh potocni; linedrni a hmotnostni riist. . .. ............... 119
Vodni toky
- CHKO Kiivoklétsko; druhov4 diverzita ryb; biomasa . . ....... 461
Volek
— barva masa; senzorické hodnoceni . ....................... 321
Vykrm
- dribeZ



— kufeci brojler
—dopIngk kyseliny askorbové; tepelny stres . .............. 485
— vysoky obsah energie a proteini; vysoka teplota prostiedi . . . 163
— téZka krita; fepkové vylisky; glukosinoldty . ................ 15
- ovce
— jehng; charollais; némeckd dlouhovinna ovce x oxford down . . 401
- prase
— pfijem krmiva; produkéni znaky; test vykrmnosti; kanec. . . ... 209
— tekuté krmeni; tprava kotcl; uZitkovost. . ................ 171
- skot
-byk
— Ceské strakaté plemeno
“HMOMOSESTSKE. oo o coioisisimios s motbio s €D b atans sh o 125, 175
—hmotnost 620Kg .. ........iiiiiiiiiiiiiiiiii 467

— Ceské strakaté plemeno; netto pfiriistek; masné uZitkovost 365, 381
— fyziologické pokusy; magnezitové imise; pfedZaludky;

FerMentAERPIOCERY. i awv e ansanio e @ i S e 265
— montbéliardské plemeno; netto pfiristek; masna uZitkovost . . . 381
Vykrmnost
- dribeZ
~kufecibrojler. ..........ocoiviiiiiiiiiiiiiiia 163, 485
=TIRR RO . . v oals i s HaiT oo S H S R 15
= RS 5 a4 G ST A S e S RS ST 171, 209
- skot
- byk; rlizné plemena
= Hmonost STS KR «x:crsiws wrenmamssiwemsmmaiayss 125,175
= DIOEORE G20 - ocucvvissssaisiv o missobarasaoiasbuasarovsesatacisssa e 467
=IO PIITUSOBKC. o« vcicisrorsionsiwimm sissmmmmtoss syssmtasincecaiatdin 365, 381
Vyziva
— dribeZ
- japonska kiepelka
— musi kukly; fasy; sni¥ka a kvalita vajec ................. 213
— suSeny trus; N-ldtky; uZitkovost. . .............oooviun 347
- kufeci brojler
— diety na bazi jemene; enzymovy preparéit .. ............... 9
— probiotika; kontinuilni aplikace; rist; spotfeba krmiva. . . . .. 311
- nosnice
— Dominant D-102; uZitkovost; exkrece N; vliv vyZivy........ 75
— probiotika; uZitkovost; kvalita vajec ................ 391, 407
—norek
XIV

— treséi filé; bilan¢ni pokusy; stravitelnost N . ............... 355
- ovce

— bahnice; riizn4 roveii v.; produkce mléka; pfiristky jehiat. ... 69
— prase
- bilance N; stravitelnost Zivin a yselin; izop vé
A TZOlYZANOVE SIEBST o wacvacariiaans v atom s o i v eva e anis 157
- ryby
- sumedek africky; ispora N-ldtek; aplikace aminokyselin;
ZAZERTVORY N woviosi0wssisiosiommioioiowiomsis sisiasiain’s osisisis 271,359
— skot
— dojnice
- extrudovana plnotuéna s6ja; mléko; mastné kyseliny. . ... ... 83
— krmny kukufiény lepek; produkce mléka; slozky krve. . . ... 111
- sildZované vylisky z hroznil; produkce a sloZeni mléka;
STV IIVE v i e G G S s 307
- suSené melasované fepné fizky; produkce a sloZeni mléka;
sloXky Krve .o o v sevalsidatinesidsrarig 451
Zabiezavani
- icka; vek pfi L. i rustu; viiv. . ........ 445
— pifjemkyng&; pfenos embryi;skot. . . ... ... ... ... ... 339
Zarazeni do plemenitby
— prasnicka; intenzita rastu; vIiv ... ...l 445
Z4téZ vody dusikem
~ sumegek africky; vyZiva; redukce N-litek; aplikace
ARkl e Samitere. s mom—" . S g 271, 359
Zavlahové nidrze
- rybéfské obhospodafovani; fytoplankton; druhové sloZeni;
abundance;chlorofyl @ .. .ccvviissasimansiiniias iz 551
Zevnéjiek
— posuzovéni; linedmi popis; kifi . ........... .00 327
Ziskovi funkce

— nosné drubeZ; dialelni kfiZeni; viceliniovi hybridi; uZitkovost. . . 189
Zloutek

~ suSina Z.; Zloutkovy tuk; Zloutkovy cholesterol; korelace;
JAPOBRKE RUSPRIRR. ... s vsvssorivisanvnivsion aosivi Sowasas ks S oAcw 05508 563

ZIVOCISNA VYROBA, 41, 1996 (12)



SUBJECT INDEX

Abundance
~ irrigation reservoirs; phytoplankton; species composition.
— Turiec river; ichthyofauna; CPUE; fishing pressure ...........

Acids
—ascorbic a.; supplementation; drinking water; nutritional effect;
heat stress; broilerchicken. ............cooooiiiiiiiiia. 485
- benzoic a.; milk; dairy products; presence. ..., .......ouaui 271
— fatty a.
— cow's milk; fat; extruded fullfat soya; effect . ............... 83
— intramuscular fat; m. long. thoracis, m. semimembranosus;
SIADERIET COW. o 00 o.x vo00 0 vin 2 namacns-apimmns saineses HTERI L
~ hippuric a.; milk; dairy products; presence ..............
- uric a.; blood plasma; nutritional effects; laying hens

African catfish (Clarias gariepinus)
- nutrition; protein sparing; amino acid application; water
pollutionby nitrogen ...........ccoiviiiiiiiiiian 271, 359
Algae
- meal; feeding; Japanese quail; egg production and quality .. .. .. 213
Alimentary tract
- laying hens; acidifying; FARMACID; LBC G 35; egg yield;
(1 e e T 407
Allele frequencies
- beta-lactoglobulin; cattle .. ... ... .. ... ...l 423
- kappa-casein; various cattle breeds ............. 49, 145, 429, 533
Allometry
— growth; organ weight; carcass dissection;ram ............... 387
Amino acids
- a. a. application; isocaloric mixtures; African catfish; effect on
growth and water pollution by nitrogen. ................ 271,359
- a. a. digestibility; isoprotein and isolysine mixtures; pig........ 157
— essential and nonessential a. a.; m. long. dorsi; lamb; various
PEROLYPES . < o 300 sinawmcnis envamna mwn et ISR ISR e 87
~ haemolytic a. a.; Brassica forages; haemolytic anaemia. ....... 139
Antiparasitic
— Ivomec Super; Alfidal; application; heifer; grazing; effect on
BEOWRI s oo aas atorers o RS o B B TR e o et ik e 539
Artificial insemination (AI)
— cow; blood plasma; total lipids; cholesterol. . .................. 5
— gilt; age at 1st AI; growth rate; effect
Autoradiography
— porcine embryo; ultrastructure; RNA synthesis. .............. 297
Bacillus C.LP. 5832
- probiotics; broiler chicken; continuous application. ........... 311
Backfat area above M.L.D.
— prediction of i d d Ay, 1 R L M. 91
Barley
- level enzyme preg bal and growth experiment;
T g e T N A TR 9
Beta-lactoglobulin
— genome variants; detection; PCR; cattle .................... 423
Biomass
— streams; Kfivoklatsko Protected Landscape Area; fish species
diversity; regression analysis .. .................oiiil 461
Blood
—b. components; dairy cow
—corn gluten feed; effect .. ............. . i 111
— dried molassed sugar beet pulp; effect .................... 451

ZIVOCISNA VYROBA, 41, 1996 (12)

—ensiled grape marc;effect ............................. 307
—b. plasma

— total lipids; cholesterol; cow; parturition; estrus; AI........... 5

- uric acid; lying hens; nutritional effects. . . ................ 15
Boar

- performance test; feed intake; production traits; correlation . ... 209

Body conformation
— evaluation; linear description; horse . . . .................... 327
Bovine growth hormone gene
— molecular genetic; variability; marker; selection . ............. 95
Brassica forages
— haemolytic amino acid; ruminants; haemolytic anaemia . . ... .. 139
Breath frequency
— dairy cow; low temperature; thermoregulation. . ............. 251
Breeds
— cattle
— Aberdeen Angus
—embryo transfer; embryo export and import. . ............ 237
— Black-Pied (N)
—dairy cow; fextility: «daramsbiiryse vttt iasod i v 333
— fattening bulls; meat performance. ............. 125, 175, 467
- heifer; growth; body development; relations ............. 245
— Czech Pied (C)
— detection of genotype; kappa-casein. ..................0 429
— fattening bulls; meat performance. . . . . . 125, 175, 365, 381, 467

- young bull; sex hormone concentration; semen production . . 245
— Czech Red

— detection of genotype; kappa-casein. .................... 49
- Galloway; Hereford; Highland
—embryo transfer; embryo export and import. . ............ 237
— Holstein Black-Pied
efer; PRI 570 awvnos ororninsess v sip iAo wtd 08 /a8 149
— milk performance; milk composition ................... 103
— Montbéliarde
— detection of genotype; kappa-casein. ................... 429
- fattening bulls; meat performance. ..................... 381
— Polish Pied breed
— detection of genotype; kappa-casein. ................... 429
- Slovak Pied
— dairy cow
— fertility; comparison with otherbreeds ................ 333
- milk performance; kappa-casein polymorphism. ........ 533
- milk performance; milk composition. ................. 103
=heifer; fertiliby:suiviain snsiaias sob dinaineas o v vsiice 149
— various breeds
— detection of genotype; kappa-casein; SR ................ 145
— genotype X environment interaction; production traits . . .. ... 53
- horse

— Czech Warm-blooded; body conformation; linear description . 327
— Thoroughbred
— parent age differentiation; offspring performance;
telationghip: ... v Sip TSR R S e 5
- reproduction; breeding aspects; Germany.
-pig

— Landrace; Large White
= penotypeS RYR; 19985 CR . o.ccocmisimin emintemmmuisiosrn ginrosioie 285
— sheep
~ Charollais
=iarcasg valueylamby.....iai vovii s venv s e 401
—lamb meat; meatquality ...................ooial, 183
~ Improved Valachian
- different level of nutrition; milk production............... 69
- somatic cell counts; milk production and composition. . .. .. 543
~ Stavropol Merino; lamb meat; meat quality ............... 183



- Tsigai
— different level of hutrition; milk production ............... 69
- hematological parameters; puerperium ...........

— isoenzyme of LD; sexual dimorphism; age

— somatic cell counts; milk production and composition . . . ... 543
— various breeds; protein; amino acids; m. long. dorsi. . ......... 87
Broiler chicken
~ balance and growth experiment; barley; enzyme preparation . . .. .. 9
— heat stress
— ascorbic acid; growth; feed consumption and efficiency;
MY . 68 R e AR ST AR S S o A 485
- high energy and protein diets; feed consumption and
efficiency; weightgain ................... ... ...l 163
— probiotics; continuous application; growth; feed consumption;
PROBERSES:; 5:s 5 dininia e bistelaw i siniaisiotvioin oS s e SRl s alorsis 311

Brown trout (Salmo trutta m. fario)
- water-supply dam; length and weight growth; von Bertalanffy

CORUBETON 7 ussisiaasinovaratitoce o wetion ooy sraiplpbsaravarasinio AUV s b avavesn 119
Bull
— fattening; meat performance
— Czech Pied breed; carcass composition ............... 365, 381
— Czech Pied breed; Black-Pied breed
- live weight of 575 kg
—carcass analysis . . . .....o.iiiiiiii i 175
- fattening performance; body measures . ......... i 128
— live weight of 620 kg; technological analysis ..., 467
- Montbéliarde breed; carcass composition ................. 381
- sex hormone concentrations; semen production; Czech Pied
BREEL o 0w Saimomm s i ws s s i s R S R R SR 245
- slaughter b., magnesium-aspartate-hydrochloride; DFD meat;
ke L T I T 7 |
- young b., baby-beef colour; sensory evaluation 321
Cadmium
- hen; reproductive performance; egg quality; effectof Cd........ 57
- rat; hematological parameters; phagocytic activity; effect of Cd . . 63
Caecum
— chicken broiler; probiotics; protease activity . ................ 311

Carcass value

— cattle
- bull
- Czech Pied breed; Black-Pied breed
— fattening; live weight of 575 kg e 1S
- fattening; live weight of 620 kg ....467
— Czech Pied breed; Montbéliarde breed .................. 381
-pig
~ carcass composition; changes; lean p T R R 133
- influence of genotype x environment interaction . ............ 53
- prediction; d d ; loin-eye area; backfat
WECARDOVO LA« ooh:srSrmamismaatonian salroniniios m onniesiis 91
— poultry
— Japanese quail; effect of crossing; carcass composition. ... ... 225
—sheep
~ Charollais; German Long-wooled x Oxford Down .......... 401
Carp pituitary
—induced ovulation; Europeancatfish ....................... 205
Catch per unit efforts (CPUE)
— Turiec river; fish distribution; abundance; ichthyomass . ....... 491
Cattle
- 1 R S - 49, 53, 103, 125, 145, 149, 175, 237, 245,
.............................. 257, 333, 365, 381, 429, 467, 533
|| P P 125, 175, 245, 321, 365, 381, 397, 467
-cow. 5,21, 53, 103, 111, 237, 251, 281, 307, 333, 339, 451, 473, 533
=OomINYOLPANEIOE. .. v caoui swin i s S 237,339
—FREENING +-i ovv i mi v eadawamvavieie 125, 175, 265, 365, 381, 467
BRI o asvimmnais s i b b R o e R TR 149, 333
XVI

— genetics; breeding . ............ 49, 53,95, 97, 145, 423, 429, 533

.......................................... 455, 539
125, 257, 291, 365, 539
149, 257, 291, 433, 539
............................................ 321,397
125, 175, 365, 381, 467
= DI coseasmmvimeaima 83, 103, 111, 277, 307, 451, 473
—milk performance ........ccoieiviiini 103, 277, 291, 307, 533
iti 83, 111, 307, 451
.................................................. 321
£, T O R Ry S [ 245, 251, 265, 307, 433
Chlorophyll
- phytoplankton; species composition; irrigation reservoirs . . . . . . 551
Cholesterol
- blood plasma; cow; parturition; estrus; insemination. ........... 5
- egg; yolk dry matter; yolk fat; correlation; Japanese quail. . . . .. 563
— intramuscular fat; m. long. dorsi, m. semimembranosus;
BIANBHEEEBOW. <oy 15 5000008108 5 W AR OR300 21
Cocksfoot
— ensiling; fermentation; fructans. . ......................... 153
Cod fillet
~ mink; metabolism trials; nitrogen digestibility............... 355
Conception rate
- gilt; age at Ist insemination; growth rate; effect. . ............ 445
— recipients; embryo transfer; cattle. . . ...................... 339
Correlation and regression
— cattle
— baby-beef colour; myoglobin; reflectance . . . .............. 321
~ bull; sex hormone; testimetric parameters. ................ 245
- dairy cow
— air temperature; oxygen consumption; heat production;
breath frequency; pulmonary ventilation ................ 251
— milk production; fertility. . .......... ... ... ... ... 281
— heifer
— fertility traits; breeds; crossbreds ...................... 149
— growth; perfommance ... . . covvvvneieniorecnenosecens 291
- rearing; growth; body development .................... 257
— fish
— streams; number of sites; trout biomass (%) ............... 461
- goat
- milk; somatic cell counts; milk composition and properties . ... 25
-pig
— boar; performance test; production traits; feed intake .. ...... 209
— carcass composition; lean percentage .................... 133
— carcass value parameters; loin eye area; backfat area above
Pl saninilvvens e bt s s s sn s L0 il L 91
- poultry
— hybrids; predicted and observed profit. . . ................. 189
— Japanese quail
—egg weight; yolk; yolk fat; cholesterol .................. 563
~live weight; carcass traiits . ......ocimiaisiiiaiisaiaeas 225
~ sheep
— milk; somatic cell counts; milk production and composition .. 543
Cortisol
- slaughter bull; c. concentration; Mg-aspartate-hydrochloride;
O Ot o R R R R S R R T 397
Cow
- blood
—b. components
—corn gluten feed; effect . . ... .. S T 111
— dried molassed sugar beet pulp; effect . . . g
- ensiled grape marc; effect.............

—b. plasma; total lipids; cholesterol; parturition; estrus; Al
- breeds
— Holstein Black-Pied; Slovak Pied; crossbreds; milk
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- Slovak Pied; Black and White; crossbreds; fertility . ......... 333
— Slovak Pied; milk performance; kappa-casein polymorphism . . 533

LembEYO: raNSIeT: sl esiva oo sisisssioniotmismiwasslt 237,339
— milk; production; composition; various effects . .................
............................. 83,103, 111, 277, 307, 451, 473

- milk production; fertility; relations ........................ 281
— production traits; influence of genotype x environment

Ty O T s s b ot s e e e R R 53
— slaughter cow; m. long. thoracis; m. semimembranosus;

intramuscular fat; quality of i. f.......... ... oo 21
~ thermoregulation; energy metabolism; low air temperature;

IRBCE i 55031 a3 s e o0 A T R SR04 R 6 e 251
Crossing

— cattle; combination and absorptive c.; Slovak Pied breed;
Holstein Black-Pied breed; milk performance; milk components. 103
- laying poultry; diallel crossing; line-crossing hybrids;

performance; profit function ................... ... ...l 189
- sheep; German Long-wooled x Oxford Down; lamb; carcass

NI T e B e O SR R e s e 401
Crude protein
- droppping; feeding; low-protein diet; Japanese quail .......... 347
— retention; reduced c. p. in mixtures; Clarias gariepinus . .. ..... 359
Cryopreservation
—embryo

~ IVM-IVF-IVC method; transfer; recipients; cattle
— morphological structure and e. development; pig. . .

Czech Republic (CR)
— Morava river drainage basin; European eel; Anguillicola
CTaSSUS; INVASION. i o o aluiio s st sl e ol e s aracare s aras 3 arereiassvs 219
- pig; Large White; Landrace; genotypes RYR; diversity ........ 285
Degradability
~ effective d.; crude protein; silage; grass hybrids . ............. 115
DFD meat
- beef; Mg-aspartate-hydrochloride; effect. . . ................. 397
Diatoms
— phytoplankton; species composition; irrigation reservoir. ... ... 551
Digestibility
- nitrogen; metabolism trials; cod fillet; mink ................. 355
- nutrients; amino acids; isoprotein and isolysine mixtures; pig ... 157
Disacharidase
— yeast addition; d. activity; jejunal enterocytes;rat. . ............ 63
Dried molassed sugar beet pulp
~ dairy cow; milk production and composition; blood
COMPONETIS;EIPECE il st s esaiasd hisiars ysiossia sk easas o szt sl o 451
Droppings
—dried d.; Japanese quail; feeding .......................... 347
Dry corn gluten feed
- milk production; milk composition; blood components; effect. . . 111
Economic weights
— cattle; estimating e, w.; PC-programs .....................000 97
Egg
—hen
- crack eggs; eggshell ultrastructure . ................o.0.. 413
- egg quality
= effect of- Cd Ad:SErndl, 1w o 5 Mhiekiivie brste MBSl sogersdem o mid 57
— probiotic Lactiferm; effect. . ..o 391
~ probiotic LBC G 35; FARMACID preparation............ 407
— eggshell defect; influencing factors. ........... .. 375,413

- hatching eggs; strains; embryonic mortality; inbredization . . . . 481
~ Japanese quail
- egg quality; feeding; fly pupae; algae; effect . .............. 213
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— nutritive value; cholesterol; yolk dry matter; yolk fat; egg
WEIGHE COMBIAMON . .o o s io B it Wi ssalospss IR TR 165 563

Eggshell

~ weight; thickness; LBC G 35; FARMACID; effect
— eggshell defect; influencing factors ................ .

— crack eggs; €. UtrastruCture. . ... ...ovvevvvvnrennnenneanns

Egg quality
—hen
~ crack eggs; eggshell ultrastructure., . . .....ooovveiiiiens.n
—effect of Cd and Se
— effect of probiotics
— Japanese quail; feeding; fly pupae; algae; effect .............

Egg yield
- laying hen

— probiotic LBC G 35; FARMACID preparation; effect ... .... 407
- laying strains; embryonic mortality; incubation. ............. 481

Embryo
— cattle
—e. export and import; e. transfer. . ........... ... ... 237
— IVM-IVF-IVC method; cryopreservation ................. 339
- pig; vitrification; autoradiography; ultrastructure. . ........... 297

Embryo transfer

~ beef breeds; cryopreservation; IVM-IVF-IVC method ........ 339
— extensive beef breeds; embryo export and import . ........... 237
= pig embryo VARCAEON. v s c;sovsizarssnstsmia nmmwmssmiacaz s9a st 297

Energy
—energy nutritive par: H land; nitrog

RCTEMZINE o8 0 meies ot oisbaiyrsrste st issmsabory-onor SO, MU ATL AT FOOL - 455
- various e. level; N-balance; pig. . ......................... 157

m

Energy adjustment see Energy

Energy metabolism

- dairy cow; effect of low air temperature. . . ................. 251
Ensiling

— fermentation; fructans; Italian ryegrass; cocksfoot; oats ....... 153

Environmental temperature
- high air temperature; evaporative cooling; surface body

temperature; heifer i ..o .o an s nilidn s inviiedng 433
— low air temperature; dairy cow; thermoregulation; energy
metabolism; effect of L. . €. vninvvvne vonvvun siamessensi 251
Enzyme preparation
— level of e. p.; barley diet; balance and growth experiment;
BRORlEr CHICKEN. ..o o wormcswimma cuimesmmasars o e s s aaas 9
Estrogen
— e. concentration; young bull; Czech Piedbreed . ............. 245
Estrus
— cow; blood plasma; total lipids; cholesterol . .................. 5
Ethology
— pig; fattening; liquid feed; designofpen ................... 171

European catfish (Silurus glanis L.)
— hormonally induced ovulation; carp pituitary; analogue GnRH;

dopamine INKIBIOLr ... «qsmreuinshssmnslursmaass 205
European eel
— Anguillicola crassus; invasion; Morava river drainage basin; CR 219
Ewes
~ hematological parameters; puerperium; Tsigai breed.......... 195
~ Tsigai breed; Improved Valachian breed
- different level of nutrition; milk production ................ 69
~ somatic cell counts; milk production and composition; lamb
sucking; milking: &gl sounlevadamabe aslisigss 543



Extruded fullfat soya
—cows’ milk; fatty acids; effectofe. f.s....................... 83
FARMACID
— acidifying preparation; laying hens; egg yield; egg quality; effect 407
Fattening
- cattle
- bull
— Czech Pied breed; Black-Pied breed
—live weight of 575Kkg. . ......ovvviiiiiiiiant. 125, 175
~live weight of 620 kg . ... i covsnvinun v damid vodihs 467
— Czech Pied breed; net weight gain; meat performance. . 365, 381
— Montbéliarde; net weight gain; meat performance ......... 381
— physiological experiments; magnesite immissions;
proventriculus; fermentation process. ................... 265
- Pig
— feed intake; production traits; performance test; boar. ........ 209
- liquid feed; design of pen; performance . .................. 171
- poultry
- broiler chicken
— ascorbic acid supplementation; heat stress. . .............. 485
- high energy and protein diets; high ambient temperature . . . . 163
— heavy turkey; rapeseed cake; glucosinolates. . ............... 15
~ sheep
— lamb; Charollais; German Long-wooled x Oxford Down ... .. 401
Fattening ability
- cattle
— bull; various breeds
= live welght Of S75KG . . «.s sooivndivmsivnmmumssnmsns 125,175
—live weight of 620 kg . ... .....ooiiiiiiiiiiiiiiiia 467
AL PRI T e e R A A R e 365, 381
1| RONPRN Oos S L - SRt X 171, 209
— poultry
—brollercdeken. ... «.. i cisiamasdanswevvsnins showsis 163, 485
= TCRVY IREY o aiw o s e e s e R s SR 8 15
Fatty acids see Acids
Feeding technology
— pig; fattening; liquid feed; designofpen.................... 171
Feeds
—algae (Japanesequail). . .......... .o, 213
—barley (broilerchicken) ...........coviiiiiiiiiiiiiiiin 9
— Brassica forages (ruminants) . .. ............oiuiiiiaaa... 139
=cod fillet (k) . :sinmassisiRimnin s v e R 355
—com gluten feed (COW) . oo v vvviiniviviivineinviiveivasas 111
~ dried droppings (Japanese quail) ................... ... 347
— dried molassed sugar beet pulp (cow) ...................... 451
—extruded fullfat SOya (COW) ...........ovuiiiiiieninannnnns 83
— fly pupae (Japanese quail) .............cooiviiiiiiiiiiie, 213
S BERPE THAIC (COWY . o-. i 0cxro/oiisvs viscon o arsi nioiiginss s ssminin oioss wismisca 307
—isocaloric feed mixtures (fish) . ....................... 271, 359
— isoprotein and isolysine mixtures (Pig) ............ccoiiinan 157
—rapeseed cake (turkey). .. ....covuvvinnenneennernneennnnns 15
ER LT Y L) RSO RS R R (i PR S 115, 307
Fertility
— comparison of f.; Slovak Pied breed; Black and White breed;
CTOBSICHS i vsonvvavravasiosnraasosainswio roRtamare, o W v o/ ow e o aiese 333
- dairy cow; milk production; fertility — production relations . . . .. 281
— European catfish; induced ovulation . ...................... 205
— heifer; Slovak Pied breed; Holstein Pied breed; crossbreds. . . . . . 149
Final hybrid
~ beef breeds; frozen embryo transfer;cattle . ................. 339
Fish

XVIII

—IMTiGAtion TESEIVOIMS . . . .o vvvvr e vt eeennerennosnnnennnses 551
— nematode Anguillicola crassus;, Europeaneel ............... 219

— phytoplankton . .......
— species diversity
Fish distribution

~ Turiec river; abundance; ichthyomass; CPUE; fishing pressure;
fishing intensity. . ..........oomiinniiiiiiiiiiieian 491

Fish species diversity
- streams; Kfivoklétsko Protected Lanscape Area; regression
OAYSIS: o R S T T R T e 461

Fishing intensity

— Turiec river; ichthyofauna; Thymallus thymallus . .. .......... 491
Fly pupae

— meal; feeding; Japanese quail; egg production and quality ..... 213
Fructans

— forage ensiling; fermentation; changes in f. concentrations . . . . . 153

Gene reserve
— Czech Red cattle; genotype detection; kappa-casein ........... 49

Genotype
— detection; DNA-test; PCR; RFLP
- kappa-casein

— cattle breeds; nucleus herds in Slovakia................. 145
= CreCh PIEA BIEEA. . . <-.io s wmiismanismss wwmadansmnsiss
SCZECHREACHMUE < o0 ccoinvmsscnamsnimiancavalls st miptaiustscsRgs e
- Montbéliarde breed .
=Pk Pled bded . o oo som e coRs RS AR
—Slovak Piedbreed . .........coooiiiiiiiiiiiiiiinn,

~ PCR detection
- beta-lactoglobulin; cattle. . . .......................... 423

— genotypes RYR; Large White; Landrace; 1995 year; CR. ...... 285

Genotype x environment interaction
— production traits; Pig; COW ..........coviiuiuiiiiiiiiiianns 53

Germany

— Thoroughbred; reproduction; breeding aspects. . ............. 425
Gilt

— hybrid g.; growth rate; inclusion in breeding . ............... 445

Glycogen

— slaughter bull; muscular g.; Mg-aspartate-hydrochloride; effect . 397
GnRH analogue

— induced ovulation; European catfish. . ..................... 205

Goat
— milk; somatic cell counts; milk composition and properties;

— grass hybrids; silage; nutritive value; effective degradability ... 115
Grassland

— temporary g.; nitrogen fertilizing; nutritive parameters .. ...... 455

Grazing

- heifer; antiparasitic application; effecton growth ............ 539

Growth

— African catfish; weight g.; nutrition; protein sparing; amino acid
application. . ... ... 271, 359

— brown-trout; length and weight g.; von Bertalanffy equation. . .. 119
- bull fattening

- Czech Pied breed; Black-Pied breed; body growth.......... 125

— Czech Pied breed; net weightgain. ...................... 365
- heifer

~ Black-Pied breed; body development; relations . ........... 257

— Czech Pied breed; subsequent performance; correlation. . . . .. 291
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— grazing; antiparasitic application; effect on growth .......... 539

— hybrid gilt; growth rate; inclusion in breeding. . .............. 445
— Japanese quail; growth Curves. . .........oovuiiiiiiniiiins 225
- ram; postnatal period; allometry; organ weight; carcass
(5 TR Mo bl e oA st Bas epdge el bt 387
Haemolytic anaemia
— ruminants; nutrition; Brassica forages...................... 139
Heat production
— dairy cow; low temperature; thermoregulation ............... 251
Heifer
— fertility; Slovakian Pied breed; Black-Pied breed; crosses . ... .. 149
— growth
- body development; relations; Black-Pied breed . ... ... .. RO .
- grazing; antiparasitic application; effecton growth . ......... 539
— subsequent performance; correlation; Czech Pied breed . ... . .. 291
— high air temperature; surface body temperature; water
©VapOTAtiVE COOTINE iy o:o/o ivia:sisinis stsie 5o, vto s Sie 2088in o Binlsimioimtd s 433
Hematological parameters
—ewe; Tsigai breed; puerperium. . ... 195
=rat; effectof dietary Cd . ... v oo vioiv e iais v ittt Vanrbis 63
~ stag; sexual maturation; hematological changes .............. 199
Hen g

— diallel crossing; line-crossing hybrids; performance traits; profit

- laying strains; embryonic mortality; incubation .............. 481
— performance; nitrogen excretion; nutritional effects . ........... 75
— probiotics; effect on performance ..................... 391, 407
- reproduction; egg quality; effectof CdandSe ................ 57
High energy and protein diets :
— broiler; high ambient temperature; feed ion and

efficiency; weightgain. ............ ... ... ... ...l 163

Hormonally induced ovulation see Ovulation

Horse
— Czech Warm-blooded; body conformation; linear description . . . 327
— Thoroughbred
— parent age differentiation; offspring performance; relationship . . . 1
— reproduction; breeding aspects; Germany. ................. 425

House fly (Musca domestica L.)
— pyrethroid resistance; application of natural pyrethrum;

piperonyl-butoxide . ... ... occiiiiiiiniaiai e e s s 317
Ichthyomass
— Turiec river; fish distribution; CPUE. ...................... 491
Inbredization
- hatching strains; embryonic mortality; incubation. . ........... 481
Inclusion in breeding
=PI BRONIVIMEIEITEEL: . ... crov s s TR 445
Incubation
— hatching eggs; strains; embryonic mortality ................. 481
Indices
— fat nonsaturation i.; cow’s milk; fatty acids; extruded fullfat
BOYAOIFECE s ain i diwinan e A g e R 83
— fat quality i.; intramuscular fat; m. long. thoracis, m.
semimembranosus; slaughter cow ...............coovvinenn. 21
- nutritive value i.; cow’s milk; fatty acids; extruded fullfat soya;
B o e A A N ot e e PR T ol e 83
- white i. and yolk i.; LBC G 35; FARMACID; effect. .......... 407
Infections
— Anguillicola crassus; Europeaneel ........................ 219
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Intramuscular fat

—m. long. thoracis, m. semimembranosus; fatty acids; cholesterol;
BUBRBIEEICOW . rcecs. o 5 o o St 4 S S RS B S Hlas s Reasy 21

In vitro

- embryo; cattle; IVM-IVF-IVCmethod. . ............oovuun. 339

Irrigation reservoirs

— fish farming; phytoplankton; species composition; abundance;
chlorophylla...... ... 551

Isocaloric feed mixtures

— fish nutrition; protein sparing; amino acids ............. 271, 359

Isofloxynthepin

— induced ovulation; d inhibition; European catfish .. ... 205

Isoprotein and isolysine mixtures
- nitrogen balance; energy; nutrient and amino acids digestibility;

P R S e AV s st s AT sk shee s 157
Italian ryegrass
- ensiling; fermentation; fructans. . . ............. .00l 153
IVM-IVF-IVC method
— embryo transfer; beefbreeds. . .............co0iiiiiiii, 339
Japanese quail
— eggs; nutritive value; cholesterol; yolk; correlation . .......... 563
— feeding
— dried droppings; crude protein; performance. .............. 347
— fly pupae; algae; egg production and quality; live weight. . . .. 213
— growth; carcass traits; selection ...................co.... 225
Jejunal enterocytes
— rat; disacharidase activity; dietary Cd. . ..................... 63
Kappa-casein
— detection of genotype

~ cattle breeds; nucleus herds in Slovakia. ..................
~Czech Pied breed . . ; oovvinsmimmunbndmmserns

— Czech Red cattle. . . .
— Montbéliarde breed . St
seiPolish Pied breeds, .oz ome ittt snaiotdh sl basid

Lactate dehydrogenase (LD)

— isoenzymes; total activity of LD; Tsigai lamb; sexual
AINOTPHIRINSABR « y:covwcrn s Muavsciarsin stasssmsmon somiiaasais s im aidssss 441

Lactiferm
~ probiotic; laying hens; egg yield; egg quality. . .............. 391
Lamb

~ carcass value; Charollais; German Long-wooled x Oxford Down 401
— isoenzymes of LD; total activity of LD; Tsigai; sexual

OIS, AR« o soomssonmn wmisass s e ST R SRS 441
— lamb sucking; sheep milk; production and composition. . . ..... 543
— meat quality; Charollais; Stavropol Merino breed . . .. .. cesie 183
- m. long. dorsi; proteins; amino acids; various genotypes........ 87
— weight gain; nutrition of ewes; effect .. ..................... 69
Lean percentage
— pig; carcass composition; correlation . .. ...l 133
Linear description
- body conformation; horse; Czech Warm-blooded ............ 327
Loin eye area see M. long. dorsi
Magnesite immissions
— proventriculi of cattle; fermentation processes; effect . ........ 265
Magnesium
- slaughter bull; blood; Mg concentration;

Mg-aspartate-hydrochloride; effect. . ...................... 397
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Magnesium-aspartate-hydrochloride

- beef; DFD meat; Mg; cortisol; glycogen.................... 397
Major genes
—HAL (RYR 1); RN; HIMF; ADA; pork quality; effect......... 475
Marker
- selection; bovine growth hormone gene; cattle . ............... 95
Meat colour
- baby-beef; sensory evaluation .................c0iiiiain 321
Meat performance
~bull
— Czech Pied breed; Black-Pied breed
Ve WEIEHt OF STSKE .. .. o catalvboonssvatoniaisceivcsrsins/wiemsoss 125, 175
STive WOIBHt OF 020 KE o oo o-sivieivvinisroimim wivis wioinin sraininis svions 467
— Czech Pied breed, effect of net weightgain .. .......... 365, 381
— Montbéliarde breed; effect of net weightgain . ............. 381
Meat quality
- bull; Czech Pied breed; Black-Pied breed
— Bl DRD Meat: .. ozva v sdwaven ol vanwns ol

~bull; ox; Black-Pied Lowland breed
— lamb; Charollais; Stavropol Merino. . ......................
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Metabolism trials
- chicken broiler; barley; enzyme preparation ............... et
- mink; cod fillet; various proportionindiet .................. 355
~ pig; isoprotein and isolysine mixtures . ..................... 157
Methionine
- various m.; level; N-balance; pig
Milk
—cow's
~ fatty acids; extruded fullfat soya; effect .. .................. 83
— milk composition
~ dried molassed sugar beet pulp; effect. .................. 451
—dry comn gluten feed; effect ........................... 111
—cngiled grape marc; effect ... rieiees 307
~ hippuric acid; benzoic acid; presence
— Slovak Pied; Holstein Black-Pied:; ¢
- milk production; kg/day
— dried molassed sugar beet pulp; effect. .................. 451
- dry com gluten feed; effect
- ensiled grape marc; effect
— Se content; some herds; South-Moravian region ............ 473
—ewe'’s
— m. production; different plane of nutrition; effect ............ 69
— somatic cell counts; m. production and composition;
correlation; lamb sucking; milking . . ............ ... .. . 543
—goat’s
- somatic cell counts; m. composition and properties; correlation . 25
Milk performance
—dry corn gluten feed; effectonm.p. ....................... 111
~ fertility; m. performance; relations. . . ............o0oiiuan. 281
~ growth; heifer; subsequent performance; correlation; Czech
PR DRBOE o v 500 0 A R T W DA B 291
- Slovak Pied breed; Holstein Black-Pied breed; crossbreds . . . . . . 103
— Slovak Pied breed; kappa-casein polymorphism.............. 533
Milking
—ewe; milk production and composition; somatic cell counts;
CORRIREION: i o il iais iy s e S e s e i s e 543
Mink
— metabolism trials; cod fillet; nitrogen digestibility ............ 355
Mortality
~ broiler chicken; heat stress; ascorbic acid supplementation;
OBICCE. v s A RS R RS P e R e 485
—embryonic m.,; laying strains; inbredization; incubation . ....... 481
XX

M. longissimus dorsi
— loin eye area; prediction of d: d carcass; pig...... 91
~ protein; amino acids; lamb; various genotypes. ............... 87
M. longissimus thoracis
— intramuscular fat; fatty acids; cholesterol; slaughter cow. . . ... .. 21
M. semimembranosus
~ intramuscular fat; fatty acids; cholesterol; slaughter cow. . ...... 21
Myoglobin
— baby-beef; reflectance; correlation . .............c.o00viinn 321
Nematode Anguillicola crassus
— invasion; European eel; Morava river drainage basin; CR. ..... 219
Net energy of lactation
— grass; silage; nutritive value .. ...........coiiiiiiii 115
Net weight gain
— bull; fattening; effect of n. w. g. oncarcass value :........... 365
Nitrogen balance
— pig; various energy and amino acids level; isoprotein and
s e RO S SO S L S 157
Nitrogen excretion
- laying hen; Dominant D-102; nutritional effects .............. 75
Nitrogen fertilizing
- grassland; nutritive p Offet ...ooocensmnnoonnsans 455
Nutrition
— cattle
— dairy cow s
~ comn gluten feed; milk production; blood components. . . ... 111
— dried molassed sugar beet pulp; milk production and
composition; blood components . . ........ ..o 451
— ensiled grape marc; milk production and composition;
Blood COMPOTEIIR . ..o 0 covis winmissionn sssimipsrs mvmm e 307
- extruded fullfat soya; milk; fattyacids . .................. 83
- fish
— African catfish; protein sparing; amino acid application;
water pollution by nitrogen ................c000iunnn 271,359
- mink
- cod fillet; metabolism trials; nitrogen digestibility .......... 355
- Pig
- nitrogen balance; nutrient and amino acids digestibility;
isoprotein and isolysine mixtures. . .............. ... . ... 157
— poultry
- broiler chicken
— barley diets; enzyme preparation .. ................ina... 9
— probiotics; continuous application; growth; feed
CONBUMIIAON -5 onwmcereesomsiommsssrons s v risers pEiR oA 311
-hen
~ Dominant D-102; performance; nitrogen excretion;
SRRHOORAL EPIBOIR: - ..o« nvsuws s s p AT A AT A 75
- probiotics; performance; egg quality ............... 391, 407
- Japanese quail
~ dried droppings; crude protein; performance ............. 347
~ fly pupae; algae; egg production and quality ............. 213
— sheep
- ewe; different level of n.; milk production; weight gains of
BRI« e i 0004 A T 69
Nutritive parameters
- grassland; nitrogen fertilizing; energy adjustment; effect of
IO AN s 57 e A S T B AT A A b o T R oA s 455
Oats
— ensiling; fermentation; fructans. . ............... ..ol 153
Ovarian oocytes
- ovary; slaughtered heifers; embryo transfer; cattle. . .......... 339
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Ox
- young ox; baby-beef colour; sensory evaluation . ............. 321
Oxygen consumption
— dairy cow; low temp ther gulation . .. ...c.. . 20 251
Parent age differentiation
— offspring performance; relationship; Thoroughbred ............. 1
Parturition
~ cow; blood plasma; total lipids; cholesterol. . .................. 3}
PC-programs
- i ights; estimating; cattle . .. ..................... 97
Pen
— design of p.; pig fattening; liquid feed; performance. .......... 171
Performance test
~ boar; feed intake; production traits; correlation. . ............. 209
Phagocytic activity
- rat; jejunal enterocytes; effectof Cd ....................00 0 63
Phytoplankton
— species composition; abundance; chlorophyll a; irrigation

PESEIVOITS . ivi o o s aRiCnanR U M Soian s Semosit .o 551
Pig
~ artificial insemination. . ..........coiiiiiiiiiiiii i

— boar; performance test

SRR BT ood oot aluein Sate ot S VTt oot

LT BT () A Sl el v 4. el s S rmdoniings
—ethology ............
—fattening . ...........
— feeding technology . . . .

—nutrition ............
- prediction of meatiness
L L .

Polymerase chain reaction (PCR) see Genotype

Poultry

—brofler Chicken . ..o coi v wimvariamviome vimiaeies 9,163, 311, 485
-+ A . 57,375, 391, 407, 413, 481
TR, < 00150 m g s s B A SRR AT 15, 163, 485
~ hematological parameters
R

Prediction of meatiness

- pig; dressed carcass; loin eye area; backfat area above m.Ld.;
COICIBION o o o000 conrrmnimmmrnssmea e am ammose Sronssese 91

Probiotics

- ERGOMYCES; PACIFLOR; continuous application; broiler
chicken; growth; feed consumption; proteases ............... 311

—LBC G 35; laying hen;eggquality ........................ 407

— Streptococcus faecium M-74; Lactiferm; laying hens; egg yield;
SEEQBNLY ... oo s vmiwsimamiswsmssmesm i s S SRR 391

Profit function

- laying poultry; diallel crossing; performance traits .. .......... 189
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Proteases
- acidic p.; alkaline p.; digestive tract; broiler chicken; probiotics;

continuous application ..............ccoiiiiiiiiiiiaan.n 311
Protein digestible in intestine (PDI)
— grass; silage; nutritive value .. ............oiiiiiiiiin 115
Proteins
—m. long. dorsi; lamb; various genotypes . . ................... 87
Proventriculus
~ cattle; fermentation process; effect of magnesite immissions ... 265
Puerperium
— ewe; hematological parameters. . ............oooiiienannns 195
Pulmonary ventilation
— dairy cow; low temperature; thermoregulation. .............. 251
Pyrethroids
— natural pyrethrum; synthetic p. — cypermethrin, deltamethrin;

house fly; resistance againstp. ................c.ooenin. 317
Ram
— growth; allometric analysis; organ weight; carcass dissection . .. 387
Rapeseed cake
— fattening; heavy turkey; glucosinolates. .. ................... 15
Rat
- hematological parameters; phagocyte activity; effectof Cd. . . . .. 63
Rectal temperature
— dairy cow; low temperature; thermoregulation. . ............. 251
Reflectance ‘
— baby-beef; myoglobin; correlation .. ................ ... 321
Reproduction
- cattle; lled r.; embryo feriotem anmrdalinlis 237
~'hen; effect of Cd.and S8 ... s o svin svvinuimrasvone a ot 57
- horse; Thoroughbred; breeding aspects; Germany .. .......... 425
- pig

- embryo; cryopreservation; embryo transfer. . .............. 297

— growth rate; inclusioninbreeding .. .................. ... 445

Restriction fragment length polymorphism (RFLP) see Genoty-
pe

Retention
— crude protein; fat; reduced crude protein in mixtures; amino

acids application; Clarias gariepinus . . .................... 359
Saccharomyces cerevisae var. elxpsmdeus
— probiotics; broiler chicken; cc pplication ........... 311
Selection
— growth; carcass traits; Japanese quail . . .................... 225
Selenium
— dairy cow; milk; some herds; South-Moravian region .. ....... 473
— hen; reproduction; egg quality; effectof Se .................. 57
Semen
— young bull; semen production and quality; spermatologic

parameters; Czech Piedbreed. . .......................... 245
Sensory evaluation
— baby-beef colour; myoglobin; reflectance; correlation. .. ...... 321
Sexual dimorphism
~ Tsigai lamb; lactate dehydrogenase; isoenzymes; total activity

O T w00 oo o voms oot e avece A AT SR AT SR S BRAN €A 441
Sexual maturation
~ stag; h logical p o logical changes ....... 199
Sheep
SO oomavatsononsaE R 69, 87, 183, 195, 401, 441, 543

XXI



— fattening

~lamb ........

Silage

~ grape marc; milk composition; blood components; effect. ... ... 307

— grass hybrids; nutritive value; effective degradability; protein
digestible in intestine; net energy of lactation................ 115

Slovak Republic (SR)

~ cattle breeds; nucleus herds; kappa-casein. .................. 145

— Slovak Pied breed; Holstein Black-Pied breed; crossbreds;
BEERSIRIY . oo s S O A SR 149

Small intestine

~ chicken broiler; probiotics; proteases activity ................ 311

Somatic cell counts

—ewe’s milk; production and composition; lamb sucking; milking. 543

— goat's milk; composition and properties; correlation. . .......... 25

Species diversity

- streams; Kfivoklatsko Pr d Land
regression analysie . .. c.uvavsuns s e TR 461

Stag
— breeding s.; sexual ion;
Streams

- Kfivoklatsko Protected Landscape Area; fish species diversity;

Streptococcus faecium M-74
— probiotic Lactiferm; base componentofp. .................. 391

Stress
—heat s.
- broiler chicken; ascorbic acid; growth; feed consumption and
efficiency; MOTNLY . <. s v avasss s s 485
~ broiler fattening; high energy and protein diets; weight gain;
feed conSUMPHON .. ....covvviiniiiiiiiiiinreiienennns 163

Surface body temperature
— changes of temp water evaporati 2;

REMOVICION) BOIBSE ... . - s viamn wmrimvwnvig sy /vs s Ssiva 433
Testicles
- young bull; semen production and quality; testimetric

parameters; Czech Piedbreed. ........................... 245
Testosterone
— t. concentration; young bull; Czech Piedbreed .............. 245
Thermoregulation
— dairy cow; effect of low air temperature. .. ................. 251
Thermovision
- water evaporative cooling; surface body temperature; heifer. . .. 433
Threonine

— various t. levels; N-balance; pig . .........oovvvuiiiiiniins 157
Thymallus thymallus

— Turiec river; fishing intensity . .................cooo0iuinn 491
Total lipids

- blood plasma; cow; parturition; estrus; insemination. ........... 5
Turkey

— heavy t.; fattening; rapeseed cake; glucosinolates ............. 15
Ultrastructure

- eggshell; crack eggs; electron microscopy .................. 413
- porcine embryo; embryo transfer; electron microscopy . ....... 297
Von Bertalanffy equation

- brown trout; water-supply dam; age and growth ............. 119
‘Water evaporative cooling

- surface body temperature; changes; thermovision; heifer . . .. .. 433

Water pollution by nitrogen
- Clarias gariepinus; nutrition; crude protein reduction; amino

ACIES ADPHERHION . o< oo vanswws mva s e 271,359
Water-supply dam
- brown trout; length and weight growth. . ................... 119
Yeast

- y. addition; hematological parameters; phagocytic activity; rat. .. 63
Yolk
- y. dry matter; y. fat; chol

I; correlation; Jap quail . ... 563
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