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CHANGES IN PERFORMANCE OF BILGORAJSKIE GEESE
FROM A CLOSED FLOCK IN THREE CONSECUTIVE
YEARS OF LAYING

ZMENY V UZITKOVOSTI UZAVRENEHO HEJNA BILGORAJSKE HUSY
VE TRECH LETECH SNASKY

Helena Puchajdal, A. Farugal, K. Pudyszak], J. Hrouz?

lOlsztyn University of Agriculture and Technology, Chair of Poultry, Olsztyn, Poland
“Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: Bilgorajskie geese from F5 generation were studied in three consecutive reproduction periods. The birds were
assigned to groups, each with 13 females and 4 males, so that three generations back were free from progenitors. The geese
showed very good livability. The 3-year total loss for males and females was 16.14%. The body weight changed depending
on the year, sex and physiological condition of geese. The highest egg production (50.2 eggs) and egg fertilization (81.38%)
were shown by the 2-year old geese. Irrespective of the year, the egg production and hatchability varied for particular groups
of geese. The utilization of rich mix per egg during the laying period ranged from 593 to 673 g.

genetic resource; Bilgorajskie geese; egg production; body weight

ABSTRAKT: Cilem této price bylo zji§t€ni uZitkovosti bilgorajské husy F5 generace v uzavieném hejn& chovu ve tfech po
sobé& jdoucich letech. PouZita byla populace husy lihnuté v roce 1993. Po odchovu do véku 28 tydni byly husy rozdéleny do
10 skupin, v kaZdé bylo 13 husi¢ek a 4 housefi. V dalSich tfech letech byla v hejn& chovaném v polointenzivnich podminkéach
sledovana uZitkovost. V krmné davce bylo zastoupeno zrno ovsa, krmna fepa a jadrné krmivo s vlastnim sloZenim (tab. I).
Na poéitku snadky bylo jadrné krmivo podévano ad libitum, zrno ovsa (100 g/ks/den) a krmna fepa (150 g/ks/den) byly dale
pfidélovany. V prib&hu sledovani byla zjidtovana Ziva hmotnost, spotfeba krmiva, zdravotni stav, produkce vajec, hmotnost
a tvar vajec, oplozenost a lihnivost z oplozenych vajec. Zdkladni charakteristika reprodukce hus ve sledovanych letech je
uvedena v tab. II. V prvnich dvou letech snasky byla produkce vajec prikazné vy33i neZ ve tfetim roce (37,8 ks), coZ odpovida
krat§imu snd$kovému obdobi — 115,1 dnd. Oplozenost vajec byla zjisténa jako relativné vysokéd a pohybovala se od 76,22 %
ve tfetim snaskovém roce do 81,38 % v roce druhém. Pfi vysoké variabilit¢ t&chto hodnot v jednotlivych letech sledovani
nebyly zjistény priikazné rozdily. Lihnivost z oplozenych vajec byla nejvy3si v prvnim snaskovém roce (76,62 %) — byla
pritkazné vy$$i ne v roce druhém a tfetim (69,15 %, resp. 68,74 %). Zivotnost hus hejna byla velmi dobréa. Celkové ztrity
hus a houserii thynem ve sledovanych tfech letech byly 16,14 %, z toho 12,75 % ve snaskovém obdobi. Nejvétsi ztrity
tihynem byly zji¥tény v prvnim sna¥kovém roce (6,86 %) a nejniZ3i v roce druhém (3,84 %). Ziva hmotnost hus se zvySovala
pred snaskou o 0,55 aZ 0,72 kg a v prib&hu snadky se pravidelng sniZila. Ziva hmotnost houserti se do kv&tna neménila, ale
v dal$im obdobi se vyznamné zvySila o 0,49 aZ 0,86 kg. V tab. III jsou uvedeny hodnoty produkce vajec v hejné v jednotli-
vych mésicich snd§kového obdobi. Nejvy3si sndskové intenzita byla zji§t€na v mésicich bfeznu a dubnu ve viech tfech
sledovanych letech, zatimco oplozenost vajec byla, s vyjimkou tfetiho roku sledovani, vZdy nejvy33i v Gnoru a bfeznu.
Nejvy3si hodnota byla zji§t€éna v druhém roce sna¥ky v mésici tinoru — 89,16 %. V tabulce je uveden i pofet housat na jednu
husu podle mésic, s vyznamné niZ§im poétem housat ve druhém a tfetim roce sledovani v poslednim mésici lihnuti —
1,07 kusu, resp. 0,3 kusu na jednu husu. Rozdily v ukazatelich snaSky podle jednotlivych skupin hejna (tab. IV) sv&dé&i
o vysoké variabilité pro viechny sledované hodnoty. Primérna hmotnost vajec byla nejniZsi u hus v prvnim snaSkovém roce,
kdy na poéatku snasky dosahovala hmotnosti 147 g a v mésici bfeznu, tj. pfi nejvy$si snaSkové intenzité, pouze 143 g. Ve
druhém sné8kovém roce byla hmotnost vajec nejvyssi na pofatku snasky — 180 g, zatimco ve tfetim roce sna$ky byla nejvy3si
na vrcholu snasky v mésici bfeznu — 171 g. Index tvaru vejce na po€atku snasky kolisal od 63,00 % v druhém snaskovém
roce do 66,78 % v prvnim snaSkovém roce. Pfi nejvy$si sna8kové intenzit€ byl tento index od 65,46 do 65,73 %, s nevy-
znamnym rozdilem pro v&k hus. Zhodnoceni uZitkové hodnoty hus plemene bilgorajska husa je v sou¢asném obdobi, kdy se
provadi mapovani kvality stavajicich plemen, pfispévkem pro vytvafeni genovych rezerv v ramci jednotlivych druhii hospo-
dafskych zvifat. V soucasnosti lze toto plemene vyuZit jako matefské ve Slechtitelském programu v chovu hus v Polsku.

genovi rezerva; bilgorajska husa; produkce vajec; Ziva hmotnost
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INTRODUCTION

In the last three decades, the importance of genetic
resources of domestic animals for breeding pro-
grammes has been realized in many countries (Bodo,
1994; Maijala, 1994). The abundance and diversity
of genetic material counteract the biological distur-
bances, which may occur when the poultry breeding
stock is continuously imported. Therefore, the recogni-
tion of production potential of domestic strains and
lines may be of great practical importance. In Poland,
the reproductive traits of domestic geese mated within
the genetic line have been investigated for many years
(Puchajda, 1993; Rabsztyn et al, 1989;
Smalec, 1991). Low reproduction of geese enhanced
the risk of increased homozygosity, i.e. inbred depres-
sion (Smalec, 1991), lowering some useful traits. It
is then necessary to evaluate the bird performance
every 2-3 generations, which the present study was
aimed at.

The objective of this study was to determine the
performance of Bilgorajskie geese from a closed flock
and F5 generation in three consecutive reproduction
periods.

MATERIAL AND METHODS

The Bilgorajskie geese hatched in 1993 were used.
The birds were assigned to ten subgroups, each with
13 females and 4 males, after being reared to 28 weeks
of age. When selecting birds for study, the care was
taken to mate birds being free from progenitors for
three generations. The geese were utilized for three
consecutive years.

The birds were maintained in a semi-intensive sys-
tem, with feeding and housing being alike throughout
the study. The geese were fed oat grain, fodder beet and
rich mixes being prepared according to the self-com-
posed formulas (Tab. I). All diets were rationed before
laying. Beginning with the laying, the rich mix was
given ad libitum, whilst oat grain (100 g/bird/day) and
fodder beet (150 g/bird/day) were further rationed. The

Percentage composition and nutritive value of rich mixes

Feed Pre-laying period Laying period
Ground wheat 35.0 21.0
Ground barley 40.0 33.0
Soybean meal - 5.0
Wheat bran - 10.5
Dried grass 25.0 20.0
Rapeseed cake - 355
Skim milk - 5.0
Mineral mix - 2.0
Total protein (%) 12.03 14.64
Crude fibre (%) 10.59 5.57

198

diet was supplemented with vitamins being given with
Vitazol AD3E, Polfamix 2 and Polfasol E in the
amount of 1 g per bird per week and with Polfasol B
complex in the amount of 2 g per bird per week.

The geese were maintained at partly controlled light-
ing programme. The birds were kept on natural day-
light conditions, not however longer than 8 h, until
13 January when they were given stimulatory lighting
of 10 h until the natural daylight was 10 h, after which
time the natural daylight was provided until the end of
laying.

During the study the following variables were re-
corded: body weight, food intake, livability, egg pro-
duction, weight and shape of eggs, fertility and hatch-
ability of fertile eggs. The results were statistically
analysed within the age groups using one factor analy-
sis of variance to determine the significance of differ-
ences between the average values for the studied traits.

RESULTS AND DISCUSSION

The geese studied showed very good livability
(Tab. II), supporting the findings of other authors for
Bilgorajskie geese (Puchajda, 1993). The 3-year to-
tal loss for males and females due to mortality and
health defects was 16.14%, out of this 12.75% during
the laying period. The highest and lowest losses were
recorded in the first year (6.86%) and second year
(3.84%), respectively.

The body weight of females increased by 0.55 to
0.72 kg before laying and it was regularly decreasing
during the laying period (Tab. IIIT). A similar tendency
was observed in other studies with Bilgorajskie geese
(Puchajda, 1993, 1991) and White Italian geese
(Bielinski etal,, 1991; Bielinska etal., 1993).
The body weight of males remained unchanged until
May, rapidly increasing by 0.49 to 0.86 kg thereafter.
The variation coefficients for body weights ranged
from 12.13% to 22.51%. Irrespective of sex, the highest
values of variations were observed in the third year of
goose utilization.

Egg production was at a high level in the first two
years (Tab. II). In year 3, the egg production was con-
siderably lower (37.8 eggs), being confirmed statisti-
cally. This rapid drop in egg production was influenced
by the shorter laying period (115.1 days), assumed by
necessity. In other studies (Smalec, 1991) on Polish
geese from closed and reserved groups (Puchajda,
1991), the number of laying days was from 108 to 143
and the number of eggs was from 15 to 38. For the
flock analysed in this work, the egg fertilization ranged
from 76.22% to 81.38% and hatch of fertile eggs was
from 68.74% to 76.62%. Fertility and hatchability were
the highest in the second year and first year, respec-
tively.

Rosinski etal. (1986), when studying White Ital-
ian geese inn three consecutive reproduction periods,
observed a considerable decrease in fertility in the sec-
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ond and third year of utilization, at high individual
variation increasing from 20.72% in year 1 to 56.47 in
year 3. In the present study, the variation coefficient in
year 2 decreased by 5.07% compared to year 1
(22.86%), but it increased by 1.86% in year 3 (Tab. II).

Tab. III shows average values of egg production and
hatchability in consecutive months of production. Irre-
spective of the year, the highest egg production was
recorded in March and April, and the highest fertility
was observed in February and March, except year 3.
The laying period did not affect the hatchability of
fertile eggs. The results on egg production and hatch-
ability for particular subgroups of geese are given in
Tab. IV. In year 1, the lowest egg production (42.8 eggs)
was recorded for subgroup 3, and subgroups 4 (46.94%)
and 8 (48.57%) were found to have the lowest fertility.
For these subgroups, the hatch of fertile eggs was also
the lowest. In year 2, these subgroups also had the
lowest egg production and hatchability. The reproduc-

II. Characteristics of reproductive traits

tion traits of geese from subgroups 6, 9 and 10 were
the best in the first and second year of utilization. The
number of goslings per laying goose in these subgroups
ranged from 32.61 to 39.31.

The average weights of eggs at the beginning of
laying and at peak laying were the lowest in year 1,
being 147 g and 143 g. The greatest weights of eggs
were found in year 2 at the beginning of laying (180 g)
and in year 3 at the peak laying (171 g). The index of
egg shape ranged from 63.00% (year 2) to 66.78%
(year 1) at the beginning of laying. At peak laying, the
index was at a similar level (65.46 to 65.73%), irre-
spective of the age.

Average daily intakes of rich mix per goose before
laying and during laying were the highest in year 1
(211 g) and year 2 (188 g), respectively, (Tab. V). The
utilization of rich mix (817 g) and oat grains (425 g)
per egg was highest in year 2, including the pre-laying
and laying periods. When the feed utilization per egg

Year of utilization
Trait 1 2 3
x 5 v x G v x 5 v
Laying (days) | 129.3* 3.71 287 | 1324% 5.17 3.9 115.18 6.67 5.8
Laying intensity (%) | 37.98* 311 8.18 37.934 3.15 8.30 32.98° 3.58 10.86
Egg production (eggs) | 49.4* 4.30 8.69 50.2% 4.70 9.35 37.88 3.24 8.55
Hatching eggs (eggs) | 47.37 432 9.15 49.6* 4.68 9.45 36.4% 427 11.74
Egg fertilization (%) 76.77 17.55 22.86 81.38 14.48 17.79 76.22 18.84 24.72
Normal goslings hatched from:
- set eggs (%) 59.45 16.30 27.42 54.85 15.46 28.19 53.10 16.26 30.63
- fertile eggs (%) 76.62° 6.08 7.93 69.15" 7.48 10.82 68.74" 8.44 12.27
Means denoted by different letters are significantly different: a, b — P < 0.05; A, B - P £ 0.01
I1I. Mean values for laying and hatchability in consecutive months of geese utilization
Trait Year of utilization February March April May June
1 33.07 48.36 47.49 30.93 10.13
Laying intensity (%) 2 33.67 47.30 44.03 37.56 12.47
3 23.74 4521 38.89 23.05 8.52
1 84.83 83.99 71.44 65.60 65.63
Egg fertilization (%) 2 89.16 88.37 75.33 65.17 65.17
3 72.00 81.78 82.03 66.16 46.26
Normal goslings hatched from:
1 62.13 70.05 53.04 48.90 48.92
- set eggs (%) 2 54.82 64.24 55.03 44.92 44.92
3 51.33 58.74 53.98 48.49 23.81
1 73.24 83.40 74.24 74.50 74.54
- fertile eggs (%) 2 61.49 72.69 72.86 68.69 68.94
3 71.30 71.82 65.60 73.29 51.47
1 5.52 10.28 7.37 4.74 4.76
Goslings per laying goose 2 437 9.33 723 5.16 1.07
3 1.32 7.38 7.37 3.05 0.30
CZECH J. ANIM. SCI., 43, 1998: 197-201 199



IV. Laying and hatchability for goose subgroups in consecutive years of reproduction

g 5 Laying cges % Egg fertilization (%) Ngm‘é;;‘;"f;gta::; d Number of goslings

3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3;

1 52.8 | 48.4 | 40.4 | 40.65 | 36.41 | 35.41 | 83.49 | 83.19 | 81.59 | 69.32 66.80 | 73.82 | 28.85 | 25.69 | 24.09
2 449 | 47.7 | 34.1 | 35.65 | 38.44 | 29.39 | 85.56 | 94.83 | 88.98 | 80.42 | 75.49 72,51 | 29.94 | 32.33 | 21.82
3 42.8 | 450 | 37.6 | 3240 | 33.58 | 31.85 | 88.80 | 56.95 | 92.34 | 82.17 72.61 77.56 | 29.08 | 18.33 | 26.50
4 509 | 54.8 | 39.7 | 38.58 | 41.54 | 34.25 | 46.94 | 54.31 | 5244 | 67.46 | 50.00 | 51.77 | 15.15 | 14.54 | 10.64
b} 522 | 52.5 | 39.3 | 40.18 | 40.05 | 34.81 | 72.24 | 86.14 | 34.91 | 79.40 | 73.29 65.25 | 28.77 | 32.92 | 6.42
6 53.4 | 539 | 40.7 | 41.06 | 39.65 | 40.26 | 92.10 | 94.80 | 75.00 | 82.69 | 76.83 79.95 | 39.31 | 38.77 | 24.06
7 51.6 | 46.3 | 359 | 39.42 | 34.32 | 28.73 | 66.77 | 84.64 | 74.55 | 79.86 | 70.19 7031 | 26.56 | 27.08 | 18.73
8 444 | 447 | 34.6 | 3467 | 34.12 | 30.10 | 48.57 | 50.78 | 93.27 | 69.85 68.84 | 71.63 | 14.61 | 1546 | 27.09
9 47.7 | 534 | 333 |35.92 | 38.95 | 30.25 | 94.93 | 93.60 | 80.33 | 82.41 69.69 61.03 | 34.52 | 34.27 | 16.09
10 54.5 | 57.5 | 42.8 | 41.32 | 42.25 | 34.82 | 88.35 | 84.59 | 88.82 | 72.65 67.73 63.58 | 33.92 | 32.61 | 24.00

V. Intake and conversion of rich mix before and during laying of geese

Feed conversion

Period Feed daily feed intake per bird feed conversion per egg
year of goose utilization
1 2 3 1 2 3
" rich mix 211 173 178 - - -
Before laying .
oat grain 111 101 100 - - -
. rich mix 172 188 159 593 673 615
Laying
oat grain 144 101 99 498 361 384
rich mix 191 180 168 1072 817 1 080
Total
oat grain 127 102 100 750 452 647

VI. Intake and conversion of feed in consecutive months of goose utilization

Specification Year of laying S
February March April May June

Daily feed intake per bird

1 175 184 195 145 144
Rich mix (8) 2 197 175 182 193 197

3 199 173 160 132 120

1 151 148 143 137 143
Oat grain (g 2 101 103 101 929 99

3 100 99 99 99 98

| 151 151 150 150 151
Fodder beet (8) 2 147 154 152 102 -

3 150 151 131 - -
Feed conversion per egg

1 689 491 529 606 1 698
Rich mix (®) 2 926 466 519 650 2 060

3 1030 474 510 706 1 655

1 594 395 388 571 1 680
Oat grain ® 2 476 274 287 335 1 036

3 518 272 317 531 1352

1 594 403 406 624 1778
Fodder beet (® 2 691 411 433 344 -

3 775 413 416 - -
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is considered for the particular months, all feeds were
found to be utilized the best in March and slightly
worse in April, irrespective of the reproduction period
(Tab. VI). This favourable result was importantly af-
fected by high production of eggs in April and March
(Tab. III). The feed utilization per egg in White Italian
geese (WD-1 stock) was reported to be from 1.05 kg
to 1.24 kg (Bielinski etal, 1991; Bielinska et
al., 1993).

CONCLUSION

The results obtained for egg production prove that
Bilgorajskie geese may be successfully utilized in
breeding programmes as the dam line for producing the
commercial crosses.
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RELATIONSHIPS BETWEEN SEMEN QUALITY
AND GROWTH TRAITS OF YOUNG SIMMENTAL BULLS

VZTAHY MEZI KVALITOU SPERMATU A ZNAKY TELESNEHO
RUSTU MLADYCH BYKU SIMENTALSKEHO PLEMENE

Sonja Jovanovac, M. Boli¢, R. Emert, D. Horvat

University of Josip Juraj Strossmayer, Faculty of Agriculture, Osijek, Croatia

ABSTRACT: The semen characteristics and their relationships with body weight, daily gain and body frame score in
Simmental bulls were investigated using data from performance test. Data included records on 309 bulls at the age of 365 days.
Least squares analysis of variance showed a significant effect of year of birth on ejaculate volume, concentration and motility
of spermatozoa. Season of birth significantly affects the ejaculate volume and motility of spermatozoa. The classes of bulls
according to body weight (model 1), daily gain (model 2) and body frame score (model 3) significantly contributed to
explanation of variability of ejaculate volume, concentration and motility of spermatozoa. The shares of explained variance
obtained by model 3 were 17%, 24.4%, 15.9%, 7.6% and 22.9% for ejaculate volume, concentration, motility, pathological
forms and survival of spermatozoa, respectively. These values were lower by model 1 or 2. There were moderate but
significant and positive correlations found for body weight, daily gain and the body frame score with volume (r = from 0.22
to 0.24), concentration (r = from 0.26 to 0.28) and motility (r = from 0.21 to 0.23). The same relations were not found to be
statistically significant for pathological forms of spermatozoa (r = from -0.08 to -0.03). The percentage of survival of
spermatozoa after thawing was in significant correlation only with body frame score.

Simmental bulls; performance test; semen production traits; growth traits effects

ABSTRAKT: U byku simentélského plemene jsme za pouZiti idaji z testu uZitkovosti sledovali vlastnosti spermatu a jejich
zavislost na %ivé hmotnosti, dennim pfiriistku a bodovém hodnoceni t&lesného ramce. Udaje zahrnovaly zaznamy o 309 bycich
ve v&€ku 365 dni. Analyza variance nejmenSich &tvercl naznalila vyznamny vliv roniku narozeni na objem ejakulétu,
koncentraci a motilitu spermii. Sez6na narozeni vyznamné& ovliviiovala objem ejakulatu a motilitu spermii. Zafazeni byki do
tfid podle télesné hmotnosti (model 1), denniho pfiriistku hmotnosti (model 2) a bodového hodnoceni (model 3) vyznamné
pfispélo k vysvétleni variability objemu ejakulétu, koncentrace a motility spermii. Podily vysvétlené variance zji§t€né podle
modelu 3 byly 17 % pro objem ejakulatu, 24,4 % pro koncentraci spermii, 15,9 % pro motilitu spermii, 7,6 % pro patologické
formy spermii a 22 % pro pfeZiti spermii. Podle modeld 1 a 2 byly tyto hodnoty niZ$i. Byly zji§tény mirné, ale vyznamné
a kladné korelace pro Zivou hmotnost, denni pfiristek a bodové hodnoceni télesného ramce s objemem (r = 0,22 aZ 0,24),
koncentraci (r = 0,26 aZ 0,28) a motilitou (» = 0,21 aZ 0,23). Stejné relace pro patologické formy spermii nebyly statisticky
vyznamné (r = -0,08 aZ -0,03). Procentudlni podil pfeZiti spermii po rozmrazeni vykazoval vyznamnou Kkorelaci pouze
s bodovym hodnocenim télesného ramce.

byci simentalského plemene; test uZitkovosti; znaky produkce semene; vlivy ristovych znaki

INTRODUCTION

Significant role in selection of young bulls after per-
formance test for their use in artificial insemination
besides growth and development traits is also played
by the characteristics of their ejaculate. Differences in
growth and development intensity up to 365 days of
life suggest the influence of various environmental and
genetic factors which surely have impact on occurrence
of indications of maturity and bulls ejaculate quality.

It is well known that season and year of birth or
season at semen collection significantly influence the
traits of young bull ejaculate (Boli¢ et al., 1993;
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Ducrocq, Humblot, 1995; Zelyk et al,
1995). The age of the bulls also has a significant role
(Stalhamar et al.,, 1988; Zelyk et al., 1995).
Bulls which reach maximal daily gains earlier will ul-
timately have better results regarding fattening and re-
productive traits (PremuZ et al., 1977). However,
there is an opinion that groups of young bulls which
are above average body weight at the same age have
problems in later age because of inconstant quality of
sperm, while bulls below average are usually elimi-
nated because of lower growth capacity, slow develop-
ment and poor quality of the semen. Petad et al.
(1993) state that selection criterion regarding the repro-
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duction characteristics should be the age of the bulls
(not less than 60 weeks) although there was statistical
significance for some ejaculate traits in favor of the
groups of above average bulls regarding the weight and
height at withers. On the other hand, Mikuli¢
(1990) reported that bulls from the groups younger than
average could satisfy the criterion of sperm quality for
selection purposes if they reached required body weight
and if they satisfied the criterion of minimal concentra-
tion of spermatozoa and ejaculate volume. Ander-
sson and Alanko (1993) have not found signifi-
cant correlations between body weight and semen
quality traits of the bulls at the age of one year.

The aim of this research is to define the importance
of the factors influencing the semen characteristics of
young bulls at the end of performance test with empha-
sis on the level of their relationships.

MATERIAL AND METHODS

The sample of 309 performance tested Simmental
bulls was used in this research. All the bulls were taken
from the same testing station. Besides data on the year
and the month of birth, for all the bulls were obtained
the data on body weight, daily gain, height at withers,
body length, width and depth of the chest at the age of
365 days. At the same age reproduction ability of the
bulls was tested by taking the semen form 3 to 12 times,
and average values were obtained for volume of ejacu-
late, concentration, motility and occurrence of abnor-
mal (pathological) forms of spermatozoa as well as for
the survival of the spermatozoa after thawing.

Mixed model and LSQ method (Harvey, 1977)
were used for analysing the variance of the effects of
the year, season and groups regarding the weight, daily
gain and evaluation of body frame. The models were
as follows:

Yim=n+Gi+ S+ Wi +eyy (Model 1)
Yi=n+Gi+S;+ Dy + ey (Model 2)
Yij =R+ G+ S5;+ Fhy + ey (Model 3)

where: Yiju — the observed ejaculate trait of the bull
- W — the mean value of the model
G; - the effect of the i-th year of birth (i = 1...6)
S; - the effect of the j-th season (j = 1...4)
W, - the effect of the k-th weight class (k = 1...4)
D, - the effect of the k-th daily gain class (k = 1...4)
Fk;, — the effect of the k-th body frame evaluation
(k=1.9)

The groups of the body weight and daily gain were
created according to the average and standard deviation
(SD): 1st group = average — 1 SD and less; 2nd group
= average — 1 SD; 3rd group average + 1 SD; 4th group
= average + 1 SD and more. The four body measures
were used for linear scoring the body frame (height at
withers, body length, chest width and chest depth). The
body frame score was calculated on the basis of devia-
tions of body measurements from averages in Simmen-
tal bulls at 365 days of age in the test station conditions
in Croatia, according to formula reported by Poga-
C¢ar et al. (1995).

RESULTS AND DISCUSSION

The means and standard deviations of the ejaculate
traits and body weight at 365 days, daily gain from 120
to 365 days and body frame of the entire sample of
309 bulls are shown in Tab. I. Boli¢ et al. (1993)
obtained lower values and lower variability for ejacu-
late traits. The influence of the year of birth was sig-
nificant for ejaculate volume, concentration, motility
and survival of spermatozoa (P < 0.01). The influence
of the season was significant only for ejaculate volume
and motility of spermatozoa (Tab. II). It is evident from
the same table that bulls from later years had better
ejaculate evaluations on average which could be ex-
plained by better genetic constitution and better condi-
tions at a test station together with other influences
possible accounted in the year effect. The largest vo-
lume and concentration were observed in the bulls born
in summer season. Similar results were reported by
Zelyk etal (1995), Boli¢ etal. (1993) and Du-
crocq, Humblot (1995).

I. General means and standard deviations of growth traits, body measurements and semen traits of young Simmental bulls at the end of

performance test

Traits Unit of measure Mean Standard deviation
Body weight kg 574.4 41.08
Daily gain g 1591.6 141.99
Height at withers cm 1283 4.42
Body length cm 158.0 491
Width of chest cm 49.8 1.43
Chest depth cm 64.9 1.50
Volume of ejaculate cm? 3.92 0.859
C ation of sper 10%cm? 897.05 113.90
Motility of spermatozoa % 75.48 7.39
Total abnormalities % 11.83 2.79
Survival %o 55.76 7.33
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II. Least squares analysis of the effects of year and season of birth on semen quality of young Simmental bulls

Influences LS means and their standard errors
Yeit of bifth n volume concentration motility total abnormalities survival
cm?® 10%/cm? % % %
1985 46 352+0.12 868 £ 15.6 749 % 1.01 119 £ 041 58.9 £ 0.98
1986 55 373 £0.11 839 * 14.2 72.0 £ 0.95 11.2 £ 0.37 58.1 £ 0.89
1987 48 4.09 £0.12 852+ 152 74.6 £ 1.02 112 +£0.39 59.2 £ 0.96
1988 56 401 £0.11 956  14.1 76.5 £ 0.95 12.1 £0.37 55.2+0.89
1989 57 414 £0.11 918 + 14.1 77.7 £ 0.95 11.8 £0.37 523+0.89
1990 47 4.09 £0.12 938 + 154 76.22 £ 1.02 12.8 £ 0.40 50.9 + 0.97
F-value 4416 11.176 4.237 2.406 14.189
P-value 0.0008 0.0000 0.0011 0.0365 0.0000
Season of birth
Dec.—Febr. 78 3.80 £ 0.09 890 £ 12.0 76.5 £ 0.80 11.9 £0.31 55.1£0.75
March-May 64 4.05 £ 0.10 880 £ 13.2 72.7 £ 0.89 12.1 £0.34 54.8 £ 0.83
June-August 76 42+0.09 916 £ 12.2 76.8 £ 0.82 113+ 032 57.0 £ 0.77
Sept.—Nov. 91 3.72 + 0.06 896 + 11.1 75.4 £ 0.75 12.0 £ 0.29 56.2 £ 0.70
F-value 5.161 1.452 4.756 1.162 1.680
P-value 0.0019 0.2264 0.00311 0.3243 0.1696
III. LS means and their standard errors for characteristics of ejaculate according to body weight groups
LS mean and standard error
Body weight group n volume concentration motility abnormalities survival
cm® 10%/cm® % % %
1. <534 kg 47 3.57+£0.12 856 + 15.1 724+ 1.0 12.1 £ 0.41 552098
2. 534-574 kg 99 3.86  0.08 874 £ 10.7 749 £ 0.7 11.7£0.28 55.2 £ 0.69
3. 575-615 kg 129 4.02 £ 0.07 914 £9.1 76.5 £ 0.6 11.9£0.24 56.5 £ 0.59
4.> 615 kg 34 4.29 +0.15 942 + 18.6 764 %13 11.5 £ 0.50 573+ 1.02
F-value 5.832 6.902 4.405 0.480 0.940
P-value 0.0008 0.0002 0.0049 0.7002 0.4232

IV. Correlations between semen quality and growth traits of Sim-
mental bulls at 365 days of age

Coefficients of correlations!

Semen quality traits body dail body frame

weight | ygain score
Volume (em®) | 022 0.20 0.24
Concentration (10%cm® | 0.28 0.26 0.26
Motility of spermatozoa (%) 0.23 0.21 0.21
Total abnormalities (%)| -0.03 -0.06 -0.08
Survival (%) 0.09 0.10 0.15

"For r 2 0.113 P < 0.05; for r > 0.148 P < 0.01

It is obvious from Tab. III that the volume of ejacu-
late, concentration and motility of spermatozoa were
increased by the increase in body weight for + 1 SD
from the average. Obtained correlation coefficients
were from 0.22 for the volume to 0.28 for the concen-
tration (Tab. IV). Significant and of similar strength is
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the relationship between daily gain in the test from
120-365 days and ejaculate traits (Tab. V), but corre-
lation coefficients were slightly lower.

The differences in values of ejaculate traits regard-
ing the body development (Tab. VI) show that bulls of
the same age but with evaluations of body frame above
average have more desirable evaluations of ejaculate
volume, concentrations and motility of the spermato-
z0a, i.e. correlation is significant and positive (Tab. VII)
as in the case of body weight and daily gain. These
results are in agreement with those reported by Sic et
al. (1979) and PremuZ et al. (1977). The results
obtained by Tamayo et al. (1994) with correlation
from 0.5 to 0.7 also indicate the significance of rela-
tionship between body frame and ejaculate traits. The
correlations in our research were lower but statistically
significant.

The comparison of different models of least squares
analysis of variance with observed effects and their
relationships with ejaculate traits show that the highest
share of explained variance (coefficient of determi-
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V. LS means and their standard errors for daily gain effects on characteristics of ejaculate

LS mean and standard error
Daily gain group n volume concentration motility abnormalities survival
cm? 105/cm? % % %
l.<145]g 56 3.71 855 723 12.2 53.7
2.1451-1592¢ 98 3.84 876 749 11.9 55.5
3.1593-1734 g 113 3.97 915 76.6 11.7 56.4
4.>1734¢g 42 4.35 944 76.9 11.6 57.3
F-value 4.880 7.702 5.428 0.513 2.786
P-value 0.0027 0.0001 0.0013 0.6777 0.4030
VI. LS means and their standard errors for effects of body frame scores on semen quality
LS mean and standard error
Body frame score n volume concentration motility abnor survival
cm? 10%cm? % % %
3 17 3.51+£0.20 818 +24.8 70.3 £ 1.70 12.7 £ 0.65 529 % 1.50
4 76 3.70 £ 0.09 874 £ 11.8 74.0 £ 0.81 11.5 £0.32 554078
5 134 3.98 £ 0.07 889 + 8.89 75.7+£0.61 12.1 £0.24 554 +0.58
6 60 4.05 £ 0.10 940 £ 13.2 76.4 £ 0.91 11.8 £0.35 56.5 + 0.86
7 17 442 +0.20 939 £ 225 78.9 £ 1.64 10.7 £ 0.67 59.7+1.53
8 5 4.58 + 0.35 991 + 34,7 77.4 +2.80 10.9 £ 1.06 59.0+£2.10
F-value 4332 6.192 3.568 1.523 2.182
P-value 0.0009 0.0000 0.0039 0.1812 0.0556
VII. Differences between the models in parts of explained variances for examined effects on semen quality
Part of explained variance (R? x 100)
Models volume concentration motility abnormalities survival
cm? 106/cm? % % %
Model 1 159 21.9 14.7 5.7 20.8
Model 2 15.1 224 155 57 223
Model 3 17.1 24.4 15.9 7.6 229

nation, R?) in total variability of ejaculate traits was
explained by model 3 (effects of year, season and body
frame score) and the lowest by model 2 (effects of year,
season and daily gain). According to this, in selection
of bulls on the basis of growth and development char-
acteristics bulls with higher growth intensity will have
the better semen production traits. Body frame score
should be considered as a slightly better indicator in
prediction of ejaculate traits of young Simmental bulls
than body weight or daily gain.

CONCLUSION
On the basis of the results of research on the rela-
tions between the effect of body weight, daily gain and

body frame, together with the effects of year and sea-
son of birth of the bulls it can be concluded that body
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weight, daily gain and body frame have a statistically
significant influence on the ejaculate traits of the Sim-
mental bulls at the age of 365 days (P < 0.01), particu-
larly on the ejaculate volume, concentration and motil-
ity of the spermatozoa. In the evaluation of the
variability of the semen quality a significant share be-
longs to the year and season of the birth of bulls. Vari-
ability of the percentage of abnormal forms of sperma-
tozoa and their survival after thawing were not
significant under any of the factors observed. The high-
est share of variation was explained by model 3 in
which the body frame score was taken into considera-
tion (R2 = 17% for volume, 24.4% for concentration,
15.7% for motility, 5.7% for the occurrence of abnor-
mal shape and 23.3% for percentage of survival). The
correlation coefficients indicate that semen production
quality at the age of 365 days is better in bulls with
higher growth intensity.
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VARIABILITA KVALITY VEPROVEHO MASA 1
URCOVANEHO BIOPSII U ZIVYCH PRASAT RUZNYCH
GENOTYPU RYRI GENU"

VARIABILITY OF PORK MEAT QUALITY DETERMINED BY BIOPSY
METHOD IN LIVE PIGS IN VARIOUS GENOTYPES OF RYRI GENE

T. Urban, L. Kfenkova, J. Kuciel

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

ABSTRACT: We studied pork meat quality in musculus longissimus lumborum et thoracis (MLLT) of 100 crossbred pigs.
The genotypes of RYRI gene were identified by the DNA test. 63 N/n and 37 n/n genotypes were used in our experiment.
Prediction of potential meat quality in live pigs was performed at ca 40 and ca 80 kg live weight using small biopsy samples
(500-800 mg). Biopsy samples were taken on the right side below the last rib in the MLLT and meat quality was detérmined
after incubation at 39 °C for 45 min by measurements of pH; values and electric conductivity (ECsp) in mS. Biopsy samples
were classified on the basis of the limit values according to the pH, values and to the ECs, values for normal meat (pH, 2 5.81
and ECs, < 4.99 mS), for meat tendency to PSE (pH; = 5.61-5.80 and ECs = 5.00-7.99 mS) and for PSE meat (pH, < 5.60
and ECs 2 8.00 mS). Meat quality was evaluated on the basis of various genotypes of RYRI gene. We found out highly
significant differences (P < 0.001) in mean values for two biopsy traits of meat quality between the two genotypes (Tab. I).
Innate variations in meat quality were proved by existence of subgroups within n/n and N/n genotypes in live pigs (Tab. II).
Significant correlations (P < 0.01 and P < 0.001) were observed for all biopsy meat traits (Tab. III). Correlation coefficient
value between the pH; values of Ist and 2nd biopsy was medium (r = 0.36 * 0.09), correlation coefficient value between the
EV5g values was lower (r = 0.27 + 0.10). The correlations were high between values pH; and ECs; of Ist and 2nd biopsy
(r=-0.71 £ 0.07 and r = -0.54 £ 0.08). Other correlation coefficient values were medium (r = —0.43 and -0.44).

pigs; RYRI gene; meat quality; pHI; electrical conductivity; biopsy

ABSTRAKT: Kvalitu vepfového masa jsme sledovali v musculus longissimus lumborum et thoracis u 100 finalnich hybridd,
u kterych byly DNA testem urleny genotypy N/n (n = 63) a n/n (n = 37) RYRI genu. Pro ureni kvality masa u Zivych prasat
v Zivé hmotnosti cca 40 kg a cca 80 kg byla pouZita metoda tlakové biopsie a z bioptického vzorku byly stanoveny hodnoty
pH, a elektrické vodivosti (EVsp) v mS 45 min po odbéru. Zjistili jsme vysoce prikazné (P < 0,001) rozdily v hodnotich
pH, a EVs, mezi genotypy RYRI genu u 1. a 2. biopsie. V kvalit¢ masa byla prokédzana existence vysoce pritkaznych
podskupin (P < 0,001) v rdmci n/n a N/n genotypii u Zivych zvifat. Mezi hodnotami pH; 1. a 2. biopsie byla vysoce pritkazn
(P < 0,001) stfedni korelace (r = 0,36 + 0,09) a mezi hodnotami EV 5, byla vysoce pritkazna (P < 0,001) niZ3i korelace (r =
0,27 + 0,10). Vysoké hodnoty korelaénich koeficientd (P < 0,01 a P < 0,001) jsme zjistili mezi hodnotami pH, a EVg
u 1. a u 2. biopsie (r = -0,71 * 0,07 a r = -0,54 * 0,08). Ostatni korelaéni zavislosti bioptickych ukazateli kvality byly
stiedni (r = 0,43 a -0,44).

prasata; RYRI gen; kvalita masa; pH,; elektrickd vodivost; biopsie

UvVOD

Genetickd determinace kvality masa je polygenni
povahy a koeficienty dédivosti jednotlivych ukazateli
jsou vétSinou nizké. N&kolik polygent se podili na de-
terminaci nachylnosti prasat ke stresu (PSS), z nichZ
nejvyznamnéj$i je gen ryanodinového receptoru
(RYR]I). Prasata s mutantni recesivni alelou RYR/ genu
maji nejen zvySené zdravotni poruchy spojené se syn-

dromem maligni hypertermie, ale i vyznamné ekono-
mické ztraty v produkéni a reprodukéni oblasti. Zejmé-
na je v8ak recesivni alela spoluodpovédna za podstat-
nou Cast variability v kvalité masa, pfi vzniku
nezadouciho PSE vepfového masa (Cheah, Cheah,
1984; Eikelenboom, 1985; Schmitten, 1993;
Kuciel, Lahucky, 1996). Vliv dalsich pre-
a postmortalnich podminek na zmény kvality masa po-
pisuji Thiemig et al. (1997).

* Vyzkum byl proveden s podporou Grantové agentury Ceské republiky (projekt €. 1282).
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Pfima detekce recesivni alely RYR] genu metodami
molekularni genetiky (PCR-RFLP) byla umoZné&na
poznanim bodové mutace v genu pro ryanodinovy re-
ceptor sarkoplazmatického retikula (Fujii et al.,
1991). Na zakladé toho byla vyvinuta standardni meto-
da — DNA-test — pro identifikaci v8ech tfi RYR/ geno-
typt (Otsu et al., 1992; Houde, Pommier,
1993; O'Brien etal,, 1993; Nebola et al, 1994;
Dvoiék etal., 1996). VyuzZiti DNA-testu v8ak umoz-
fiuje pouze eliminaci vyskytu PSE masa spojeného
s n/n genotypem, ale neni schopen predikovat kvalitu
masa u Zivych zvifat a identifikovat zvifata produkujici
PSE maso, ktera jsou stres rezistentni (N/N a N/n) (Po -
mmier, Houde, 1993; Cheah etal., 1994, 1995,
1997).

Predikce kvality masa u Zivych zvifat je vysoce ak-
tudlni, a proto jsou vyvijeny rizné metody pro stano-
veni jakostnich abnormalit vepfového masa. Velka ilo-
ha je pfisuzovéna bioptické metodé odbéru vzorku
svalu ze Zivého zvifete, kdy je moZné analyzovat po
hodinové inkubaci pfi 39 °C, ktera simuluje podminky
post mortalnich pochodi ve svaloving, urcité fyzikal-
né-chemické ukazatele kvality masa. Pfedpokldddme,
Ze jedinec, ktery je geneticky podminény k produkci
PSE masa, bude mit ve svalovin€ odebrané u Zivého
zvifete a post mortem obdobnou rychlost anaerobni 14t-
kové vymény (Kovac etal, 1981; Lahucky etal,
1982; Tarrant et al., 1985; Lahucky, 1987;
Cheah, Cheah, 1991; Kovac et al.,, 1992;
Mlynek, 1995).

Z vysledki mnoha praci vyplyva, Ze predikéni biop-
ticky test je vhodny jako screeningovy test k uréeni
PSE masa i u stres odolnych zvifat (Lahucky etal.,
1995; Cheah et al., 1993a, b, 1994, 1995; Urban
et al, 1996; Lahudky etal, 1996).

Cilem této prace je porovnani ukazateli kvality vep-
fového masa v riznych Zivych hmotnostech u prasat
rizného genotypu RYR/ genu.

MATERIAL A METODA

V experimentu bylo sledovéano 100 finalnich hybrid-
nich prasat (/BU x L/ x hybridni kanec), u kterych byly

DNA-testem (Otsu et al.,, 1992; Dvofak et al,
1996) identifikovany genotypy RYRI genu. Heterozy-
gotnich genotypi ze zdmérného kiiZeni bylo 63 a rece-
sivnich homozygotu bylo 37.

Pro predikci potencialni kvality vepfového masa na
Zivych zvifatech byla pouZita metoda tlakové biopsie
(Kovac et al, 1993) pro odbér vzorku svaloviny
(500-800 mg) z musculus longissimus lumborum et
thoracis (MLLT) za poslednim Zebrem, 4 cm laterarné
od pétefe na pravé strané trupu. Odbér byl provédén
v Zivé hmotnosti cca 40 kg (1. biopsie — Bl) a cca
80 kg (2. biopsie — B2). Biopsie odebiral pracovnik,
ktery méa osvédceni o zpusobilosti podle § 17 zdkona
CNR ¢&. 246/1992 Sb., na ochranu zvifat proti tyrani.
Biopticky vzorek byl 45 min inkubovéin v termoboxu
pii teploté 39 °C a néasledné byly méfeny zdkladni fy-
zikalné-chemické ukazatele: pH; (B1pH,, B2pH,) — di-
gitdlnim pH-metrem Gryf 209 S a vpichovou sklené-
nou elektrodou Gryf typu PCL 223, a elektricka
vodivost (BIEVsy, B2EVs,) — vpichovou elektrodou
digitalniho konduktometru PMV v provedeni mikro
s vystupem hodnot v mS (firmy BIOTECH Nitra).
Uvedené zkratky jsou déle pouZivany v tabulkach.

Normalni kvalitu masa jsme klasifikovali hodnota-
mi: pH; 2 5,81 a EVgy < 4,99 mS, maso inklinujici
k PSE hodnotami: pH, = 5,61 aZ 5,80 a EV5, = 5,00
aZz 7,99 mS a maso s kvalitou PSE hodnotami: pH,; <
5,60 a EVg5, 2 8,00 mS podle autorit Stupka et al.
(1993).

VYSLEDKY A DISKUSE

V tab. I jsou uvedeny primérné hodnoty pH,
a EVgy 1. a 2. biopsie, tfidéné podle genotypi RYR!
genu. Rozdily primérnych hodnot pH, byly vidy vy-
soce pritkazné (P < 0,001). Primérné hodnoty pH, byly
vyrazné nizsi u genotypl n/n (v oblasti hodnot inklinu-
jicich k PSE) neZ u genotypi N/n (vykazujici maso
normalni). Také hodnoty EV5, vidy vykazovaly vysoce
prukazné rozdily (P < 0,001) mezi genotypy, pfi¢emZ
genotypy n/n dosahovaly primérnych hodnot pro maso
PSE nebo pro maso inklinujici k PSE. U 2. biopsie byly
hodnoty pH, vy33i a hodnoty EVs, niZsi neZ u 1. biopsie.

I. Stfedni hodnoty pH, a EV, stanovené 1. a 2. biopsii podle genotypli RYR/ genu — Mean values of pH, and EV, determined by Ist and

2nd biopsy according to the genotypes of RYR/ gene

Ukazatel N/n n/n Hodnota

kvality! n xkt, s v, o n x5 v, % F-testu®

BlpH, 63 5,94 + 0,07 4,41 37 5,69 + 0,06 3,01 30,34

B2pH, 63 6,15 + 0,06 3,63 37 593 + 0,08 3,82 22,33

BIEVy, (mS) 63 6,06 + 0,48 31,29 37 8,11+ 0,56 20,68 31,26

B2EVs, (mS) 63 4,84 + 0,42 34,83 37 6,10 + 0,56 27,47 19.42"""
*** P < 0,001

BlpH,, BIEVs, —~ hodnoty méfeni pfi 1. biopsii; B2pH,, B2EV, — hodnoty méfeni pii 2. biopsii (ddle i v tab. II a III)
BlpH,, BIEVs, — measured values of Ist biopsy; B2pH,, B2EVs, — measured values of 2nd biopsy (in the same way in Tabs. 11 and IIT)

Iqunlily trait, 2F-test value
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Prukazné rozdily hodnot ukazatelii kvality masa mezi
riznymi genotypy RYRI genu popisuji napf. Cheah
et al. (1993a, 1994, 1997), Pommier, Houde,
(1993), Lahucky et al. (1996), Urban et al.
(1996) a dalsi.

Hodnoty pH, a EV5 stanovené 1. a 2. biopsii jsme
dale rozdélili podle jednotlivych tfid kvality masa
a podle genotypu RYRI genu (tab. II). Zjistili jsme vy-
soce pritkazné rozdily primérnych hodnot pH; a EVs;,
(P < 0,001) mezi navrhovanymi tfidami kvality masa.
U heterozygotnich genotypt se vyskytovalo PSE maso
podle meznich hodnot pH; (tab. IIa) — pfi 1. a 2. biopsii
u 12,70 % a 3,17 % jedincl a normdalni maso
u 68,25 % a 95,24 % jedinci. Zbyvajici podil v za-
stoupeni 19,05 % a 1,59 % vykazoval tendenci k inkli-
naci vzniku PSE masa. U recesivnich homozygoti byl
zjistén v hmotnosti 80 kg niZ§i pocet jedinci s PSE
masem (5,40 %) a vy38i poCtem jedinci s masem nor-
malni kvality (78,38 %) neZ v hmotnosti 40 kg

(32,43 % a 24,33 %). Maso inklinujici k PSE se vysky-
tovalo u 43,24 % a 16,22 % pfipadu.

Dale byl soubor roztfidén podle genotypit a meznich
hodnot EVs (tab. IIb). U heterozygotnich genotypii se
u 1. a 2. biopsie projevilo maso PSE u 17,46 %
a 3,18 % jedinci a normalni maso u 38,10 %
a 52,38 % jedinci. Maso inklinujici k PSE se vyskyto-
valo u obou biopsii u 44,44 % jedinci. U recesivné ho-
mozygotnich genotypi bylo s PSE masem 51,35 %
a 10,81 % a s normalnim masem 2,70 % a 21,62 %
pfipadi. Maso inklinujici k PSE vykazovalo 45,95 %
a 67,57 % pripadi. Z prumérnych hodnot ukazatell
kvality masa bylo pfi 2. biopsii zji$t€éno méné piipadi
PSE masa neZ pfi 1. biopsii (tab. II). Existenci podsku-
pin kvality masa u n/n a N/n genotypi potvrzuji mnozi
autofi (Cheah etal., 1993a, 1993b, 1994, 1995, 1997,
Lahucky et al.,, 1995). Nafe vysledky naznauji
moZnost rozliSeni téchto podskupin u Zivych zvifat, do-
konce i pfi Gasné biopsii v Zivé hmotnosti 40 kg.

I1. Podskupiny kvality masa uréené 1. a 2. biopsii u genotypl RYR/ genu, setfidéné podle meznich hodnot pH, a EVs, — Subgroups of meat
quality determined by Ist and 2nd biopsy in the genotypes of RYR/ gene sorted according to the limit values pH, and EVy,

a)
Genotyp! Kvalita BlliHl BZPP_h
podle” pH, n % x % tss v, % n % xEtsy v, %o
< 5,60 8 12,70 5,524+ 0,05 0,82 2 3,17 5,54% + 0,13 0,26
N/n 561-580 | 12 19,05 5728 +0,04 0,99 1 1,59 5,69 -
=581 43 68,25 6,07€ + 0,06 3,09 60 95,24 6,18" + 0,04 3,04
<5,60 12 32,43 5,532+ 0,02 0,73 2 5,40 5554+ 0,13 0,13
n/n 561-580 | 16 4324 5,698 + 0,02 0,99 6 16,22 5,685+ 0,03 0,49
> 581 9 24,33 592€+0,12 2,35 29 78,38 6,01€ £ 0,08 3,15
b)
Getotyp! Kvgﬁla Bl EVS_,, (mS) B2EVy, (mS)
podle®EVy, [, % X+ s v, % n % X+t v, %
> 8,00 11 17,46 9,23 + 0,58 9,26 2 3,18 8377+ 1,27 1,61
N/n 5,00-7,99 | 28 44,44 6,345+ 0,33 13,25 28 44,44 6,015 + 0,27 11,53
<499 24 38,10 427°+ 0,23 12,78 33 52,38 3,63+ 0,45 35,00
= 8,00 19 51,35 9,48% + 0,38 8,48 4 10,81 8,67 £ 0,41 2,94
n/n 5,00-7,99 [ 17 45,95 6.78% + 0,48 13,87 25 67,57 6.36% + 0,37 14,24
< 4,99 1 2,70 4,98 - 8 21,62 3,95€ + 1,20

Rozdily mezi priméry ve sloupcich oznafenymi riznymi pismeny jsou statisticky signifikantni (P £ 0,001) - In columns, averages with

different letters are statistically significantly different (P < 0.001)

lgenotype‘ 2qutllily according to

I11. Korelace mezi hodnotami pH, a EV, vepfového masa stanovenymi 1. a 2. biopsii — Correlations between values pH, and EV, of pork

meat quality determined by Ist and 2nd biopsy

n =100 BlpH, B2pH, BIEVs, B2EV,
BlpH, 1,00 036 0,09 -0,71""" £ 0,07 -0,44""" £ 0,09
B2pH, 1,00 -0,43"" £ 0,09 -0,54""" £ 0,08
BIEVy, 1,00 027" £0,10
B2EVs, 1,00

*P<001; " P<0,001
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Stupné zavislosti mezi ukazateli kvality masa 1. a 2.
biopsie jsou vyjadfeny korelaénimi koeficienty
(tab. IIT). Mezi hodnotami pH; 1. a 2. biopsie byla vy-
soce prikazna (P < 0,001) stfedni korelace r = 0,36
+ 0,09 a mezi hodnotami EV, byla vysoce priikazna
(P £0,001) korelace r = 0,27 £ 0,10. Stfedni aZ vysoké
negativni korelaéni koeficienty byly mezi hodnotami
pH; a EVsg u 1. biopsie r =-0,71 £ 0,07 a u 2. biopsie
r =-0,54 + 0,08. Stfedni hodnoty koeficient korelace
v rozmezi -0,43 a —0,44 byly ureny mezi ostatnimi
sledovanymi ukazateli kvality masa. Vyznamné vztahy
mezi nékterymi ukazateli kvality masa u biopsii ante
mortem a post mortem zjistili i Cheah et al. (1994,
1997), Lahucky et al. (1996) a Urban et al.
(1996). Vztah mezi ukazateli kvality masa zjisténymi na
Zivych zvifatech a konegnou kvalitou masa post mortem
vyZaduje dal$i zkoumani.

LITERATURA

DVORAK, J. - KAHANKOVA, L. - NEBOLA, M. - HRA-
DIL, R. - VRTKOVA, I.: Genetické markery u prasat. Va-
riabilita genu RYR u prasat v CR. Folia, MZLU v Brng, Ra-
da A, 1996: 15-17.

EIKELENBOOM, G.: Ways to improve meat quality in pigs.
In: LUDVIGSEN, J. B. (ed.): Stress Susceptibility and Meat
Quality in Pigs. Jelling Bogtrykkeri 1985: 68-79.

FUJIIIL, J. - OTSU, K. - ZORZATO, F. - DeLEON, S. -
KHANNA, V. K. - WEILER, J. E. - O'BRIEN, P. J. -
MacLENNAN, D. H.: Identification of a mutation in porcine
ryanodine receptor associated with malignant hyperthermia.
Science, 253, 1991: 448-451.

HOUDE, A. - POMMIER, S. A.: Use of polymerase chain
reaction technology to detect a mutation associated with ma-
lignant hyperthermia in different pig tissues. Meat Sci., 33,
1993: 349-358.

CHEAH, K. S. - CHEAH, A. M.: Membrane permeability in
porcine malignant hyperthermia. In: KATES, M. - MAN-
SON, L. A. (eds.): Membrane Fluidity. Plenum Publishing
Corporation 1984: 661-687.

CHEAH, K. S. - CHEAH, A. M.: A test for evaluating meat
quality in pigs. In: BATTERHAM, E. S. (ed.): Manipulating
Pig Production III. Proc. of the Third Biennial Conf. of the
Australasian Pig Science Association, Albury, 1991: 71.
CHEAH, K. S. - CHEAH, A. M. - KRAUSGRILL, D. L:
Identification of variations in meat quality in live pigs free
of the halothane gene using biopsy samples of M. longissi-
mus dorsi. Pig News Inform., 15, 1994: 55-57.

CHEAH, K. S. — CHEAH, A. M. - KRAUSGRILL, D. L.:
Variations in meat quality in live halothane heterozygotes
identified by biopsy samples of m. longissimus dorsi. Meat
Sci., 39, 1995: 293-300.

CHEAH, K. S. - CHEAH, A. M. - PETERSEN, . S. -
NIELSEN, V. H.: Prediction of meat quality in live pigs from
biopsy samples of M. longissimus dorsi. In: 43th ICOMST,
Auckland, New Zealand, 1997: 272-273.

CHEAH, K. S. - CHEAH, A. M. - LAHUCKY, R. - MOJ-
TO, J. - KOVAC, L.: Prediction of meat quality in live pigs

212

using stress-susceptible and stress-resistant animals. Meat
Sci., 34, 1993a: 179-189.

CHEAH, K. S. - CHEAH, A. M. - KRAUSGRILL, D. I. -
MCcPHEE, C. P. - KRAMER, H. L.: Identification of varia-
tions in meat quality in live halothane heterozygotes using
biopsy samples of M. longissimus dorsi. In: 39th ICOMST,
Calgary, Canada, 1993b: 184.

KOVAC, L. - LAHUCKY, R. - MLYNEK, J.: Stress sensi-
tivity and meat quality evaluation by biopsy method. In: 38th
ICOMST, Clermont-Ferrand, France, 1992: 1267-1270.
KOVAC, L. - SIDOR, V. - LAHUCKY, R.: Rozpracovanie
metody hodnotenia predispozicie oSipanych na zhorSenie
kvality midsa za pouZitia biopsie a chemickych analyz svalo-
viny. Acta zootechn. Univ. agric. Nitra, 1981: 105-121.
KOVAC, L. - MLYNEK, J. - LAHUCKY, R. - ELIAS, J.:
Tlakova biopsia — nové moZnosti odberu tukového a svalo-
vého tkaniva od hospodarskych zvierat. Veterinafstvi, 43,
1993: 106-107.

KUCIEL, J. - LAHUCKY, R.: Vliv genii s velkym a¢inkem
na kvalitu vepfového masa. Zivo€. Vyr., 41, 1996: 475-480.
LAHUCKY, R.: Recent findings using the muscle shot bio-
psy to evaluate meat quality in pigs. Pig News Inform., 1987:
5-9.

LAHUCKY, R. - CHEAH, K. S. - CHEAH, A. M. - CHRIS-
TIAN, L. L. - KOVAC, L. - MLYNEK, J. - MOJTO, J. -
BAUEROVA, M.: Heterogenity of meat quality and possibi-
lity to predict on live pigs. In: 46th Ann. Meet. EAAP, Pra-
gue, Czech Republic, 1995: 320.

LAHUCKY, R. - FISCHER, K. - AUGUSTINI, CH.: Zur
Vorhersage der Fleischbeschaffenheit am lebenden Schwein
mit Hilfe der Schussbiopsie. Fleischwirtschaft, 62, 1982:
1323-1326.

LAHUCKY, R. - CHRISTIAN, L. L. - KOVAC, L.: Vplyv
genu pre malignu hypertermiu (RYRI) na ukazovatele kvality
misa hodnotené ante mortem a post mortem. In: Aktudlni
problémy 3lechténi, zdravi, riistu a produkce prasat, Ceské
Budéjovice, 1996: 49-51.

MLYNEK, J.: Vplyv ziataZovych situdcii na kvalitu misa
ofipanych. Acta zootechn. Univ. agric., Nitra, 1995.
NEBOLA, M. - DVORAK, J. - KUCIEL, J.: Stanoveni cit-
livosti prasat ke stresu DNA-testem. Zivo&. Vyr., 39, 1994:
789-794.

O’BRIEN, P. J. - SHEN, H. - CORY, C. R. - ZHANG, X.:
Use of a DNA-based test for the mutation associated with
porcine stress syndrome (malignant hyperthermia) in 10,000
breeding swine. Amer. Veter. Med. Assoc. J., 203, 1993:
842-851.

OTSU, K. - PHILLIPS, M. S. - KHANNA, V. K. - De-
LEON, S. - MacLENNAN, D. H.: Refinement of diagnostic
assays for a probable causal mutation for porcine and human
malignant hyperthermia. Genomics, /3, 1992: 835-837.
POMMIER, S. A. - HOUDE, A.: Effect of the genotype for
malignant hyperthermia as determined by restriction endo-
nuclease assay on the quality characteristic of commercial
pork loins. J. Anim. Sci., 71, 1993: 420-425.
SCHMITTEN, F.: Schweinefleischqualitit in der Zuchtpra-
xis. Ziichtungskunde, 65, 1993: 455-467.

STUPKA, R. - POUR, M. - SPRYSL, M. — CISAR, M.:
VyuZiti metody stielné biopsie a elektrické vodivosti ke sta-

CZECH J. ANIM. SCI, 43, 1998: 209-213



noveni kvality vepfového masa. Zivod. Vyr., 37, 1993:
369-376.

TARRANT, P. - EIKELENBOOM, G. - MONIN, G.: Eva-
luation and control of meat quality in pigs. In: A seminar in
the CEC Agric. Res. Progr., Dublin, Ireland, 1985: 479-481.
THIEMIG, F. - BUHR, H. — OELKER, P.: Zur Problematik
der PSE-Bestimmung bei Schweinefleisch. Fleischwirtschaft,
77, 1997: 229-234.

URBAN, T. - KUCIEL, J. - DVORAK, J. - KOVAC, L. -
MLYNEK, J. - LAHUCKY, R.: Posouzeni vlivu genotypti
lokusu RYRI hybridi na hodnoty pH, a elektrické vodivosti
(EVs50) ante mortem a post mortem. In: Sbor. XVII. genetické
dny, MZLU v Brng&, 1996: 170-171.

Doslo 5. 11. 1997
Prijato k publikovéni 21. 1. 1997

Kontakini adresa:

Ing. Toma§ Urban, Mendelova zem&d&lsk4 a lesnick4 univerzita, Ustav genetiky AF, Zem&d&lsk4 1, 613 00 Brno, Ceskd
republika, tel.: 05/45 13 31 79, fax: 05/45 13 31 76, e-mail: urban@mendelu.cz

CZECH J. ANIM. SCIL, 43, 1998: 209-213

213


mailto:urban@mendelu.cz

70 let ¢innosti
Ustredni zemédélské a lesnické knihovny

Pied 70 lety byla 18. biezna 1928 v ,Domé zemédélské osvéty“ na Vinohradech v Praze
slavnostné oteviena Ustfedni zem&d&lsk4 a lesnick4d knihovna (UZLK). Po pfedchozim
dvouletém obdobi systematickych pfiprav byly sluZby knihovny nabidnuty ne;jSir$i ceskosloven-
ské zem&d&lské vefejnosti. Statutdrng byla knihovna zaloZena Ceskoslovenskou akademii
zemédélskou (CAZ) jiz v roce 1926. V prvnich dvou letech jeji existence vSak fungovala jen
Citdrna, a to pfedevsim pro pracovniky CAZ. Po celou tuto dobu bylo veskeré isili soustfedéno
na vybudovéni dostate¢ného zakladniho knihovniho fondu a potfebného provozniho knihovniho
zdzemi. Cilem organizéitori bylo co nejdfive otevfit tuto knihovnu jako ,,Ustfedni slovanskou
zemédélskou knihovnu®, kterd bude slouZit nejen nejSir$i vefejnosti, ale soucasné bude plnit
i funkci dstfedni zemé&dé&lské knihovny pro viechny slovanské staty.

K slavnostnimu otevfeni knihovny doslo pfi vyro&énim valném shromazdéni CAZ za G&asti
mnoha vzicnych hosti. Hlavni projev ptednesl tehdejsi prezident CAZ dr. Milan Hodza.
Velkého lesku dodala tomuto slavnostnimu shromazdéni pfitomnost vyslanct nékolika slovan-
skych zemi. Pritomni byli také zastupci Cetnych centralnich statnich fadd, védeckych instituci,
vyzkumnych tfada a vysokych Skol. Zicastnili se i vyznamni predstavitelé Ceskoslovenského
knihovnictvi, napt. dr. Z. Tobolka a dal$i. Ministr zemédélstvi dr. O. Srdinko, ktery se nemohl
slavnosti ziiCastnit osobné, poslal valnému shromdzdéni pozdravny dopis, ve kterém vielymi
slovy uvital ,,...dnesni otevieni Ustfedni slovanské zemédélské knihovny, jez ... bude jednou
z nejvétSich knihoven viibec*. Tento novy oficidlni ndzev knihovny byl pak uZividn aZ do
prvnich vale¢nych let.

I vyvoj v piistich 70 letech dosvédCuje, Ze knihovna opravdu dostila sloviim tehdej$iho
ministra zem&d&lstvi. V sou€asné dob& se UZLK fadi nejen velikosti svych knihovnich fonda
mezi nejvétsi odborné zemédélské knihovny na svété. V knihovné je k dispozici vice neZ milion
svazkll odborné literatury. UZLK poskytuje nejSir$i $kilu vypijenich, informaénich a repro-
grafickych sluZeb. V ramci mezinirodni sit¢ AGLINET spolupracuje i s partnerskymi kni-
hovnami v zahrani¢i. SlouZi jako vefejnd knihovna nejen jejim pifimym navStévnikim, ale
prostfednictvim meziknihovnich sluZeb i viem ostatnim potencidlnim uZivateliim.

70leté vyroi otevieni UZLK si pracovnici knihovny a jeji pfiznivci pfipomenou na slavnost-
nim shromaZdéni, které se bude konat 25. kvétna 1998 ve velkém séle budovy UZPI v Praze 2,
Slezska 7.

K této prilezitosti bude vydédna komentovana bibliografie ,Historie Ustfedni zem&dglské
a lesnické knihovny ve svétle literarnich prament®.

Kontakt:

Ustfedni zemé&dglsk4 a lesnick4 knihovna
Slezska 7, 120 56 Praha 2 — post. schr. 39

Tel.: 02/24 25 50 74 — PhDr. I. Hoch, vedouci UZLK
02/24 2579 39, 1. 415 — pjéovna
02/25 90 96 — referen¢ni sluzby
02/24 25 66 10 — Casopisecké sluzby

Fax: 02/24 25 39 38, e-mail: ref@uzpi.cz
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VPLYV ZIVEJ HMOTNOSTI KOZICIEK PRI PRVOM
PRIPUSTANI NA UROVEN PRODUKCNYCH
UKAZOVATELOV

THE EFFECT OF LIVE WEIGHT OF YOUNG GOATS AT FIRST
MATING ON THE LEVEL OF PRODUCTION PARAMETERS

D. Ochodnicky, T. Bachyncov4, J. Margetinova

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

ABSTRACT: Young goats of the Slovak White Short-wooled breed of Saanen type (n = 80) were mated at the age of
8 months in fall 1995. They were divided into 5 groups according to their live weight at mating. The most extreme weights
were observed in groups I and IT with the average weight 18.96 kg and/or 24.47 kg, the values in other groups were 28.72 kg,
31.59 kg and 33.61 kg. Parameters of body development and production parameters were determined under balanced envi-
ronmental conditions over the next year. The live weight of young goats substantially increased within 365 days while the
relative weight growth in groups with the lightest animals was obviously higher in comparison with groups IV and V as if
these groups ,tried” to eliminate weight differences. When average live weight at 8 months of age is considered as 100%, it
was higher by 88.40% in group I at 20 months of age, by 64.16% in group II, by 53.06% in group III, but by 41.56% in
group IV and by 46.56% in group V (Tab. III). Differences between the groups were however statistically significant (F =
9.635). Average live weight of born kids was influenced to a lesser extent than the live weight of goats, but differences
between the groups were statistically significant (F = 2.660 and/or 3.331). Tab. I shows data on the live weight of born kids
and fertility including statistical indicators and significance of differences between the groups. The length of lactation period
in 1996 was obviously different in group I only, where it was by more than two weeks shorter in comparison with groups
III to V, and by almost 13 days shorter in comparison with group II. The most significant differences between the groups
were observed in total milk production (group I 286.47 1, group II 335.15 I, group III 376.21 1, group IV 431.11 1,
group V 369.72 1) while F-test value was 7.288. The rate of weight gains in kids in a postnatal period was not influenced by
the presence in the particular weight groups of their mothers. Besides group I, a total of 41 breeding young goats out of all
the other groups were included in a herd for further breeding. The bulk of these goats were mated in September 1996 with
respect to their average live weight and very good condition (Tab. I).

milk goats; production parameters; live weight

ABSTRAKT: Kozi¢ky plemena slovenska biela kratkosrsta koza sdanského typu (n = 80) vo veku 8 mesiacov boli na jeseil
1995 pripustené. Podla Zivej hmotnosti pri pripustani boli zaradené do 5 skupin. Najextrémnej$ie hmotnosti boli v I. a II.
skupine s priemerom 18,96 kg, resp. 24,47 kg, v dalSich skupinich 28,72 kg, 31,59 kg a 33,61 kg. V priebehu nasledujtceho
roka vo vyrovnanych podmienkach Zivotného prostredia boli zistované ukazovatele telesného vyvinu a produkéné ukazova-
tele. V priebehu 365 dni vyrazne vzristla Zivd hmotnost kozifiek, pricom relativny rast hmotnosti troch najlahSich skupin
bol evidentne vy3§i v porovnani so IV. a V. skupinou. Rozdiely v3ak boli Statisticky vyznamné (F = 9,635). Priemernd Zivé
hmotnost uliahnutych kozliat a plodnost boli ovplyvnené menej vyrazne ako Ziva hmotnost kdz, rozdiely medzi skupinami
vSak boli napriek tomu Statisticky vyznamné (F = 2,660, resp. 3,331). Najvyznamnej$ie rozdiely medzi skupinami boli
v celkovej produkcii mlieka (I. skupina 286,47 1, II. skupina 335,15 I, III. skupina 376,21 1, IV. skupina 431,11 1, V. skupina
369,72 1), pricom hodnota F-testu bola 7,288. Prirastkovost kozliat v postnatilnom obdobi nebola ovplyvnena prislu$nostou
k jednotlivym skupinam podla hmotnosti ich matiek.

mliekové kozy; produkéné parametre; Ziva hmotnost

UvoD mé v porovnani s inymi druhmi mliek ur¢ité prednosti

zdravotno-dietetického a prevencéného charakteru, ako

Vo vyspelom chovatelskom svete si posledné dve
desatro¢ia poznamenané rozvojom chovu koz. K za-
vaznym dovodom patri aj skuto&nost, Ze kozie mlieko
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uvddzaji Boro¥, Stevonkova (1990), Ocon-
nora (1994) a Park (1994). Problematikou dietetic-
kej a nutri¢nej kvality kozieho misa, ale aj otidzkou
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efektivnosti vyroby kozich produktov sa zaoberali
Skfivanova et al. (1995) a Ciruzzi et al.
(1993). Komer¢né velkochovy st zamerané na mlieko-
vii produkciu a snaZia sa vyvinit taky systém odchovu
a odstavu kozliat, aby trhové produkcia mlieka bola ¢o
najvy$sia (Eik et al.,, 1996; Palma, Galina,
1995; Ochodnicky et al., 1996). V takychto vel-
kochovoch existuji tendencie pripustat kozicky ¢o naj-
skor, aj pri ich redlne nizkej Zivej hmotnosti v porov-
nani s tradi¢nym 3tandardom. Preto je velmi doleZité
exaktne stanovit, do akej Zivej hmotnosti pri prvom
pripistani sa moZno vyhnit rizikdm poklesu produké-
nych parametrov vratane skratenia dlhovekosti, resp.
kratenia globilov celoZivotnych produkénych paramet-
rov. Reprodukéné parametre u kriZzencov plemena criollo
x mliekové plemend v dobrej a zlej kondicii pred pri-
pustanim sledovali Mellado et al. (1994) a ukazo-
vatele mliekovej produkcie Pinna et al. (1994),
Pizzillo etal. (1994) a Pasquinil et al. (1994).
Vplyv niektorych ukazovatelov, vritane telesnej kondi-
cie, na pocet okotenych koz sledovali Mellado et al.
(1996). Ako vplyva metabolizmus k6z na hodnoty pro-
dukénych ukazovatelov, uvadza Kovacik (1997).
V naSej praci uvddzame hodnoty niektorych pro-
dukénych parametrov ako vysledky intenzifikacie re-
produké&ného cyklu pripi$tanim kozi¢iek uZ od ich ne-
obvykle nizkych hmotnosti. Ciefom bolo porovnat
tradi¢né nazory na dolni hranicu odporic¢anej minimal-
nej Zivej hmotnosti pri prvom pripistani s exaktnymi
vysledkami v podmienkach intenzivneho velkochovu.

MATERIAL A METODA

V roku 1995 bol vytvoreny novy chov kdz na stred-
nom Povazi s cielom komer¢nej orientacie na produk-
ciu mlieka. Nakupilo sa 101 kozi¢iek plemena biela
krétkosrstd koza narodenych v januéri aZ marci 1995.
Haremové pripistanie tromi plemennikmi prebehlo od
19. 9. do 28. 10. 1995. Priemerny vek koziCiek v ob-
dobi pripi$tania bol 8 mesiacov. O dva mesiace po
pripustani bola ultrazvukom prevedena diagnostika
gravidity, priCom sa zistilo 93 gravidnych koziCiek
(92 %) a 8 nezabreznutych. V obdobi od 20. 2. do
28. 3. 1996 sa okotilo 92 koziciek (91 %) a jedna ko-
zicka plod v decembri potratila.

Vzhladom na ochorenia, dhyny a presuny zo stada
sme nakoniec vyhodnotili a porovnali 80 kozitiek.
Podla Zivej hmotnosti kozi¢iek zistenej 20. 10. 1995
sme sledovanii populéciu rozdelili do tychto piatich
hmotnostnych skupin:

Skupina Ziva hmotnost (kg) Pocet (n)
I < 20,0 8
1L 20,1-26,0 37
111 26,1-30,0 20
V. 30,1-32,0 9
V. > 32,1 6
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Nakolko aj kozi¢ky do hmotnosti 26 kg boli v &ase
pripistania uZ v pohlavnej dospelosti, bolo ich mozZné
pripustit. I. a II., ale aj III. skupina nedosiahli z hladis-
ka chovatelskych odpora&ani a zvyklosti primerand Zi-
vii hmotnost k pripiStaniu. Z celého stada len 15 zvie-
rat (IV. a V. skupina) presahovalo pripustni Zivi
hmotnost (nad 30 kg), odporicani pre prvé pripastanie.

Pocas pokusu boli kozi¢ky chované v rovnakych
chovatelskych podmienkach, s dobrou starostlivostou,
optimélnou vyZivou (granulovana jadrova zmes, pri-
padne Srot, kvalitné seno, mineralny liz) a pastvou dva-
krat denne v méji aZ oktébri 1996. MnoZstvo vyprodu-
kovaného mlieka sme merali raz za mesiac rdno i ved&er,
a to od aprila do okt6bra, a véZenie kozitiek matiek
sme previedli $tyrikrat za obdobie pokusu a véZenie
narodenych kozliat-potomkov od narodenia v dvojtyz-
diiovych intervaloch.

Zo zékladnych produkénych parametrov koziéiek
sme sledovali Zivi hmotnost, pogetnost vrhu, dizku
laktacie a denni a celkovii produkciu mlieka. Co sa
tyka kozliat, zhodnotili sme Zivii hmotnost pri narode-
ni, jatoéni hmotnost capkov v dvoch mesiacoch veku
a Zivi hmotnost chovanych kozigiek-dcér pri narodeni
a v dsmich mesiacoch veku. Vysledky sme Statisticky
spracovali programom STATGRAPHICS verzia 4.0.

VYSLEDKY A DISKUSIA

Analyza zakladnych produkénych ukazovatelov ko-
ziciek jednotlivych hmotnostnych skupin je uvedend
v tab. . Z tabulky vyplyva, Ze rozdiely priemernej Zi-
vej hmotnosti koziCiek medzi skupinami na zaciatku
pokusu st znaéné a vo vSetkych pripadoch Statisticky
vyznamné. AZ 65 zvierat (81,25 %) nedosahuje prime-
rand Zivi hmotnost k pripdstaniu 30 kg. V podstate
rovnako sa mozZno vyjadrit aj o rozdieloch medzi sku-
pinami po skonceni prvej laktacnej periody, Cize
v 20 mesiacoch veku. Na zdklade relativneho vyjadre-
nia rozdielov priemernej Zivej hmotnosti medzi jednot-
livymi skupinami na za¢iatku a na konci pokusu mozno
konStatovat, Ze rozdiely medzi 1. skupinou a ostatnymi
skupinami (II. az V.) sa vyrazne zmiernili (tab. II).
Z tychto ddajov vyplyva urcitd tendencia zvierat niz-
Sich hmotnostnych kategorii eliminovat svoj hmotnost-
ny handicap vo&i zvieratdm tazSich kategérii. Udaje
v tab. III, ktora prezentuje hodnoty skutoéného prie-
merného prirastku za celé obdobie pokusu v kg i v per-
centdch za jednotlivé skupiny, tito hypotézu potvrdzu-
ju. Je to zrejmé najmi z posledného stlpca tabulky, kde
su vyjadrené percentualne hodnoty absolitneho prirast-
ku hmotnosti za celé obdobie pokusu.

V tab. I st uvedené hodnoty priemernej Zivej hmot-
nosti potomkov-kozliat po uliahnuti. Rozdiely medzi
niektorymi skupinami sd 3tatisticky vyznamné, ale ich
gradicia uZ nie je takd vyrazna ako pri Zivej hmotnosti
ich matiek, o potvrdzuje aj hodnota F-testu 2,660 a je-
ho rel4cie pri porovnani F-testu vypogitaného pri roz-
dieloch Zivej hmotnosti matiek. Tieto stipajuce hodno-
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. Zékladné produkéné ukazovatele jednotlivych hmotnostnych skupin — Basic production parameters of the weight groups

Ukazovatel' Skupina'" n X 5 F-test Preukaznost'!
L 8 18,96 a 0,721 142,548 +++
L L 37 24,47 b 0,262
v 8 mesiacoch veku? (kg) 1. 20 28,72 ¢ 0,284
V. 9 31,59 d 0,228
V. 6 336l e 0,530
I 8 3572 a 1,319 9,635 +4
i 1L 37 40,17 b 0,811
v 20 mesiacoch veku? (kg) 1L 20 43,96 ¢ 1,232
1v. 9 44,72 cd 0,811
V. 6 49,26 d 2,232
I 7% 22l a 0,351 2,660 +
Priemernd Zivd hmotnost i 3 2554b 0.087
kozliat po uliahnuti* (kg) 1L 20 2,84 be 0,098
1v. 9 2,70 abc 0,220
V. 6 3,07 ¢ 0,235
I 7™ 100 a 0,000 3,331 +
II 36* 122a 0,070
Plodnost® (%) 1L 20 1202 0,092
Iv. 9 155b 0,176
V. 6 167 b 0,211
I 8 230,75 a 5,806 3,650 ++
I 37 24335 b 1,663
Dizka lakticie (dni)® I 20 24520 b 1,730
1v. 9 247,89 b 3,182
V. 6 245,00 b 3,941
I. 8 286,47 a 22,812 7,288 +++
1T 37 335,15 ab 11,018
Celkové produkcia mlieka’ ) 1L 20 37621 cd 11,467
v. 9 431,11 ce 19,502
Vi 6 369,72 be 29,642
I 8 1238,09 a 87,93 5,877 +++
1L 37 1 376,11 ab 43,16
Denné produkcia mlieka® (ml) 1L 20 1 535,79 cd 48,68
v. 9 1 742,29 ce 83,04
V. 6 1 511,30 be 125,30
1 2 13,85 1,385 0,298 -
Priemernd Z.h. jatocnych I 14 1331 0,499
kozliat vo veku 60 dni® (kg) 1L 12 13,12 0.816
V. 6 14,59 : 1,795
V. 4 13,65 1,711
* odpotitané si mitvouliahnuté kozlatd — stillborn kids have been subtracted

Y

a,b,cde-P<005

'pnrnmeler, Hive weight at 8 months of age, 3ive weight at 20 months of age, 4m.reruge live weight of born kids, sfertility. “lactation length
(days), Ttotal milk production, Kdnily milk production, 9nverage live weight of kids at the age of 60 days, "'group, ; significance

ty v relativnom vyjadreni rozdielov jednotlivych sku-
pin oproti I. skupine su viditeIné aj z tab. II. Z chova-
telského pohladu je droveii pérodnej hmotnosti, najmé
od II. skupiny (2,505 kg), prijatelna a pri doslednej
chovatelskej starostlivosti nemusi byt problémova.
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DalSia analyza, ako je zrejmé z tab. IV, ukazala, Ze
rozdiely v pérodnej hmotnosti kozi¢iek-dcér boli mini-
malne. Z I. hmotnostnej skupiny matiek bola odchova-
na len jedna dcéra, preto v tab. IV uvadzame len uka-
zovatele II. aZ V. skupiny.

217



I1. Perc vyjad rozdielov p ych ukazovatelov jednotlivych skupin oproti I. skupine (100 %) — Percentual differences in
production parameters of the particular groups in comparison with group I (100%)

Porovndvané Zivd hmotnost Zivi hmotnos( il"ncmemxi ilh' Celkovi produkcia Dennid produkcia

Meen) R 2 o5t 3 ivonarodenych Sle Tiie

skupiny v 8. mesiaci veku' v 20. mesiaci veku kozliat® mlieka mlieka

Lall 29,06 12,46 15,38 16,99 11,15

LallL 51,47 23,07 28,51 31,33 24,05

Lalv. 66,61 25,19 22,17 50,49 40,72

LaV. 77,26 37,90 38,91 29,06 22,06

'groups under comparison, *live weight at 8 months of age, *live weight at 20 months of age, “average live weight of liveborn kids, “total

milk production, “daily milk production

1II. Priemerny ro&ny prirastok Zivej hmotnosti kozitiek podla skupin
groups

— Average annual liveweight gain in young goats according to the

Priemernd ¥ivd hmotnost? (kg) A 3
Skupina! = : A y prirastok Prirastok v relativnom
uping zaGiatok pokusu — koniec pokusu — za obdobie’ (kg) vyjadreni® (%)
vek 8 mesiacov? vek 20 mesiacov*

I 18,96 35,72 16,76 88,40

1L 24,47 40,17 15,70 64,16
111 28,72 43,96 15,24 53,06
Iv. 31,59 44,72 13,13 41,56
V. 33,61 49,26 15,65 46,56

'group, 2avcmgc liveweight, "’beginning of trial — age of 8 months, e
6weight gain in relative terms

nd of trial — age of 20 months, “absolute liveweight over the period,

IV. Zakladné ukazovatele dcér v prvom roku Zivota — Basic parameters of daughters in the first year of life

Pdvodna hmotnostna skupina matiek z 20. 10, 1995' 1L 11 V. V.
Pocet matiek? n 37 20 9 6
Poget odchovanych dcér® n 17 15 5 4

x 2,42 2,56 2,44 2,70
Ziva hmotnost pri uliahnuti* v kg *

S5 0,149 0,136 0,199 0,212
Hodnota F3 0,376~

x 28,50 26,63 26,90 29,50
Ziva hmotnost vo veku 8 mesiacov® i

S5 0,837 0,786 1,520 0,645
Hodnota F 0,464~

loriginnl weight group of dams from 20th Oct. 1995, Znumber of dams, > of nursed daugk *live weight at birth, 3 F-value, ®live

weight at 8 months of age

Vplyv Zivej hmotnosti koziCiek pri prvom pripusteni
na plodnost (tab. I) sa vyrazne prejavil najmi v I. sku-
pine (100 %), ale tiez v II. a III. skupine (122 %
a 120 %) v porovnani so IV. a V. skupinou (155 %
a 167 %). Tieto hodnoty si menej priaznivé ako pri
Zivej hmotnosti pri uliahnuti kozliat. Niz§i pocet naro-
denych kozliat v II. a IIl. skupine, osobitne v8ak
v I. skupine, sa automaticky premieta na celi ekonomi-
ku chovu.

V nadviznosti na predchidzajice dva ukazovatele
nutne vyvstava otazka dhynu kozliat. Straty dhynom do
odstavu predstavovali v 1. skupine 37,50 %, v II. sku-
pine 13,33 %, III. skupina bola bez Ghynu, v IV. sku-
pine 14,29 % a v V. skupine 10,0 %. Percento thynu
celkove povazujeme za pomerne vysoké. Treba vsak
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brat do uvahy, Ze oSetrovatelsky personal i pracovnici
organizacie vyroby pracovali v oblasti chovu kéz po
prvy raz. Aj napriek tomu su straty v I. skupine mimo-
riadne vysoké, o koreSponduje s uroviiou predchadza-
jucich ukazovatelov. V tejto skupine aj podiel mitvo-
uliahnutych kozliat predstavuje 12,5 %, z ¢oho taktiez
vyplyva nizka plodnost, av8ak straty dhynom v II. sku-
pine (13,33 %) su v relacii so IV. a V. skupinou sku-
tocne prijatelnejsie.

DiZka lakticie (tab. I) je ukazovatel, ktory je vply-
vom Zivej hmotnosti pri prvom pripastani ovplyvneny
najmenej. Statisticky vyznamny rozdiel je iba pri po-
rovnani I. skupiny s ostatnymi (5,46 % — 7,43 % lak-
tatnych dni). Najvacsi rozdiel pri porovnavani ostat-
nych skupin je len 1,86 % (medzi II. a IV. skupinou).
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Daleko vyznamnejsi, v podstate najdéleZitej§i uka-
zovatel pri orientdcii na mliekovii produkciu je celkova
produkcia mlieka. Ako vyplyva z tab. I, tento ukazova-
tel je hmotnostou zvierat pri prvom pripistani zna¢ne
ovplyvnitelny. Pomerne velké rozdiely boli v II. sku-
pine oproti III. skupine — 41,06 1 (14,34 %) a v'IL
skupine oproti IV. skupine — 95,96 1 (33,50 %). Pre
ilustraciu, posledna hodnota 95,96 | mlieka reprezento-
vala v roku 1996 v hrubych trZzbach 1 391,42 1 Sk. Roz-
diely medzi jednotlivymi skupinami navzajom su Sta-
tisticky vyznamné.

Priemernd denna produkcia mlieka ako pomocny
ukazovatel vychadza z celkovej produkcie mlieka
a z poétu laktatnych dni. Udaje o rozdieloch medzi
skupinami v relativnom vyjadreni (tab. II) len o mélo
zaostavaju za predchadzajicimi. V. skupina takmer vo
vietkych ukazovateloch vybocuje z beZzného gradaéné-
ho trendu, ¢o moZno vysvetlif predovietkym malym
podtom zvierat a Sirokym varianym koeficientom
v tejto skupine. Potomstvo capkov, hermafroditov,
a menSia Cast kozifiek vyselektovanych kritko po
uliahnuti ako nevhodné pre dalsi chov boli pouZité na
jatoéné ucely a predané v kategérii mlie¢ne kozlatd vo
veku 60 dni. Ako vidiet z tab. I, v konecnej Zivej hmot-
nosti sa rozdiely medzi skupinami minimalizovali a si
Statisticky nevyznamné. Z toho vyplyva, Ze vplyv roz-
dielov pripistacej hmotnosti matiek bol vo veku 60 dni
u potomstva pouZiteIného na jato¢né ciele tplne elimi-
novany.

Ziskané vysledky iste moZno povaZovat za zaujima-
vé. Vek prvého pripustenia kozi€iek moZe velmi vyraz-
nym spdsobom ovplyvnit celkovi efektivnost chovu.
Pochopitelne vek, resp. stupeii telesnej dospelosti zvie-
rata pri prvom koncipovani by nemal vytvarat rizika
norméilneho telesného vyvinu, naslednej produkénej
potencie a v neposlednom rade i celoZivotnej produk-
¢nej potencie a dlhovekosti. Pravda, tplni odpoved ne-
mdZu poskytniit jednoroéné vysledky, i ked pre chova-
tela otdzka produkéného prinosu od konkrétneho
zvierata od 12 ¢i 14 mesiacov, lebo o niekolko me-
siacov neskor nemdZe byt nezaujimava.
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AKTIVITA VYBRANYCH ENZYMOV V KRVNOM SERE
TEPLOKRVNYCH A CHLADNOKRVNYCH KONI PODLA
VEKU '

THE ACTIVITY OF SOME ENZYMES IN THE BLOOD SERUM OF WARM-
-BLOODED AND COLD-BLOODED HORSES ACCORDING TO AGE

J. Pordcova, D. FazekaSova, B. Chovancova

PreSov University, Faculty of Humanities and Natural Sciences, PreSov, Slovak Republic

ABSTRACT: The research work was aimed at determining normal physiological values of the indicative enzyme activity
(aspartate transaminase, AST EC 2.6.1.1, alanine transaminase, ALT EC 2.6.1.2, alkaline phosphatase,- ALP EC 3.1.3.1,
gamaglutamyltransferase, GGT EC 2.3.2.2 and lactate dehydrogenase, LD EC 1.1.1.27) in the blood serum of clinically
healthy horses — warm-blooded and cold-blooded breeds. The enzymatic activity was determined by the photometric method
utilizing diagnostic tests. The average values of the tested horses were as follows: AST 2.51 +0.97, ALT 0.38 + 0.14, ALP
2.60 + 0.93, GGT 0.57 + 0.17, LD 4.23 + 1.53 pkat.l™'. The age dependence in the activity of AST and ALT showed the
highest average values in the group of 7 and more years old horses (AST 3.38 * 0.90, ALT 0.50 + 0.17). Concerning the
AST activity, the significant differences were discovered between these age groups: 1-3 years old and 7 and more years old
horses (P < 0.001), 4 years old and 5-6 years old horses (P < 0.01), and 4 years old and 7 and more years old horses
(P < 0.05). Concerning the ALT activity, these age groups showed statistically significant values: 1-3 years old and 7 and
more years old horses, and also 4 years old and 7 and more years old horses (P < 0.01). Concerning the LD total activity
related to the age, the statistically important differences were discovered between these age groups: 1-3 years old and 4 years
old horses. The differences between the ALP and GGT enzymatic activity were not statistically significant. The AST activity
dependence on the age was significant in, the warm-blooded breed between these age groups: 1-3 years old and 5-6 years
old horses (P < 0.05), 1-3 years old and 7 and more years old horses (P < 0.02), 4 years old and 5-6 years old horses
(P < 0.02) and 4 years old and 7 and more years old horses (P < 0.01). Concerning the total ALT, ALP, GGT and LD
enzymatic activity in the blood serum of the warm-blooded breed, no significant intra-breed differences were proved.
Concerning the AST and ALT activity dependence on the age, significant differences between the age groups were discovered
in the cold-blooded breed: 1-3 years old and 4 and more years old horses (P < 0.01).

warm-blooded and cold-blooded horses; enzymatic activity; aspartate transaminase (AST); alanine transaminase (ALT);
alkaline phosphatase (ALP); gamaglutamyltransferase (GGT); lactate dehydrogenase (LD)

ABSTRAKT: V prici sme sa zamerali na stanovenie normélnych — fyziologickych — hodn6t aktivity indikdtorovych enzymov
(aspartdtaminotransferdza, AST EC 2.6.1.1, alaninaminotransferdza, ALT EC 3.1.3.1, gamaglutamyltransferdza, GGT EC
2.3.2.2 a laktatdehydrogenaza, LD EC 1.1.1.27) v krvnom sére teplokrvnych a chladnokrvnych linii klinicky zdravych koni.
Enzymatickid aktivitu sme stanovili fotometrickou metédou pouZitim diagnostickych testov. Priemernd hodnota AST u sledo-
vanych koni bola 2,51 + 0,97, ALT 0,38 + 0,14, ALP 2,60 + 0,93, GGT 0,57 + 0,17, LD 4,23 + 1,53 p.kat.l". Vekovi
zavislost v aktivite AST a ALT vykazovala najvysSie priemerné hodnoty u sedem- a viacro¢nych koni (AST 3,38 £ 0,90
a ALT 0,50 £0,17 ukal.l"). Signifikantné rozdiely boli zistené v aktivite AST medzi vekovymi skupinami 4roéné a 5-6ro&né
kone (P < 0,01), medzi vekovymi skupinami 4ro¢né a 7- a viacro&né kone (P < 0,05). V aktivite ALT preukazali Statisticki
vyznamnost vekové skupiny 1-3ro&né a 7- a viacroéné, tieZ 4roéné a 7- a viacroéné kone (P < 0,01). Pri sledovani celkovej
aktivity LD u koni v zdvislosti od veku boli zistené Statisticky vyznamné rozdiely (P < 0,01) medzi skupinami 1-3rocné
a 4ro¢né kone. Rozdiely medzi enzymatickou aktivitou ALP a GGT neboli $tatisticky vyznamné. Vekova zdvislost aktivity
AST u teplokrvnych linii koni bola signifikantnd medzi 1-3 roénymi a 5-6 roénymi koiimi (P. < 0,05), 1-3 roénymi a 7-
a viacro¢nymi skupinami koni (P < 0,02), 4roénymi a 5-6ro¢nymi kofimi (P < 0,02) a medzi skupinami 4ro¢né a 7- a viac-
. ro¢né kone (P < 0,01). V celkovej aktivite enzymov ALT, ALP, GGT a LD u teplokrvnych koni neboli pozorované signifi-
kantné vnitroplemenné vekové rozdiely. Signifikantné rozdiely z hladiska vekovej zdvislosti v aktivite AST a ALT
u chladnokrvnych linii koni boli zistené u 1-3 ro¢nych a 4- a viacro¢nych koni (P < 0,01).

teplokrvné a chladnokrvné kone; enzymova aktivita; aspartataminotransferdza (AST); alaninaminotransferiza (ALT); alkalic-
ké fosfatdza (ALP); gamaglutamyltransferdza (GGT); laktitdehydrogendza (LD)
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UvVOoD

Hodnoty enzymatickej aktivity v biologickom mate-
ridli maji velky diagnosticky vyznam. Prinos $tidia
zmien biochemickych parametrov spociva najma v prak-
tickej oblasti huménnej a veterindrnej mediciny.

Enzymatické hodnoty namerané v réznom biologic-
kom materidli, v naSom pripade krvnom sére, poukazujd
na fyziologicky stav organizmu. Odchylky od normal-
nych aktivit umozZiiuju diagnostikovat mnoho chorobnych
stavov. Pre spravnu diagnostiku chordb je preto potrebna
znalost presnych fyziologickych hodnét sledovanych bio-
chemickych parametrov vratane enzymov.

Pri interpretacii ziskanych hodn6t enzymatickej ak-
tivity v sére je ddleZité poznat rozpitie ich normaélnej
aktivity.

Pre potreby klinickej diagnostiky je doleZité stano-
venie aktivity aspartitaminotransferazy (AST, EC
2.6.1.1), alaninaminotransferazy (ALT, EC 2.6.1.2), al-
kalickej fosfatdzy (ALP, EC 3.1.3.1), gamaglutamyl-
transferdzy (GGT, EC 2.3.2.2), laktatdehydrogenizy
(LD, EC 1.1.1.27) a inych enzymov.

AST sa nachédza takmer vo vietkych bunkich a tka-
nivach, najviac je zastipena v hepatocytoch, v kostro-
vych a srdcovych svalovych vliknach. Cast je lokali-
zovand v cytoplazme a c&ast v mitochondriich
(Stockham, 1995). ALT je na rozdiel od predcha-
dzajicej aminotransferdzy enzym, ktory sa v naj-
viatSom mnoZstve vyskytuje v peceni — v cytoplazme
hepatocytov, a preto je citlivej§im indikatorom lézii
postihujuicich pecefiovy parenchym ako AST (Blaho-
vec, Slesarovai, 1991).

ALP a GGT si lokalizované najmi na bunkovych
membréanach hepatocytov a v epitéliach ZI€ovych ciest
(Stockham, 1995).

LD je dolezity glykolyticky enzym, ktory sa vysky-
tuje v najréznejSich Zivo&i$nych tkanivéich, najma v pe-
Ceni, srdcovom a kostrovom svalstve, obli¢kach a i.
(Maekawa, 1988).

V na¥ej prici sme sa zamerali na stanovenie fyzio-
logickych hodnét diagnosticky vyznamnych enzymov
v krvnom sére klinicky zdravych koni z hladiska ple-
mena a veku.

MATERIAL A METODA

V préci bolo pouZitych 55 klinicky zdravych koni.
V ramci plemena teplokrvnik bolo otestovanych 42 ko-
ni, z toho 31 valachov, 8 kobyl a 3 Zrebce vo veku 1 aZ
12 rokov, Z plemena chladnokrvnik bolo vySetrenych
spolu 13 koni, z toho 11 kobyl a 2 Zrebce vo veku 1 az
18 rokov. Medziplemenné rozdiely sme testovali
v dvoch skupindch - teplokrvné a chladnokrvné kone.
Pri sledovani vniitroplemennych vekovych rozdielov
teplokrvnikov sme zvieratd rozdelili do nasledujicich
vekovych skupin: 1-3ro¢né, 4-rocné, 5-6rocné, 7-
a viacrotné kone. Chladnokrvnikov sme rozdelili do
dvoch vekovych kategérii: 1-3ro¢né a 4- a viacro&né.
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Sledované kone boli zo sikromnej stajne v PreJove,
z Jazdeckého oddielu v Stropkove, z AGROKAMu
v Spisskej Novej Vsi a z PD v Hranovnici. Zoohygie-
nické podmienky boli uspokojivé. Zvierata boli chova-
né tradi€nym spdsobom a zaradené v normalnom pra-
covnom reZime.

Krv bola odoberani v popoludiiaj§ich hodinach jed-
norazovo z vena jugularis a uloZena pri teplote 4 °C.
Krvné sérum bolo ziskané centrifugaciou pocas 10 mi-
nit (1 200 otaCok/min). Analyzy vzoriek sme urobili
do 24 hodin po odbere. Na stanovenie katalytickej ak-
tivity AST, ALT, ALP a GGT boli pouZité diagnostic-
ké Bio-La-Testy (fy Lachema, Brno, Ceské republika)
a fotometer Specol (Carl Zeiss, Jena, SRN). Pri vysse;j
aktivite AST a ALT ako 0,56 ;,l.kat.l‘l bolo vySetrované
sérum riedené fyziologickym roztokom. Celkovi akti-
vitu LD sme stanovili kolorimetricky — Sevac testom
LD (fy Imuna, Sari§ské Michalany, Slovenskéa repub-
lika).

Vysledky sme spracovali $tatisticky. Statistickd vy-
znamnost enzymatickej aktivity sme uréili Studento-
vym t-testom.

VYSLEDKY

V tab. I si uvedené hodnoty biochemickych para-
metrov namerané v krvnom sére vietkych sledovanych
koni.

Zavislost stanovenych enzymatickych aktivit vie-
tkych koni pri zohladneni veku udava tab. II.

Vekova zévislost v aktivite AST a ALT vykazovala
najvyssie priemerné hodnoty u sedem- a viacroénych
koni. NiZ$ie priemerné hodnoty v oboch sledovanych
ukazovateloch boli zaznamenané u niz§ich vekovych
skupin. Pri vzdjomnom porovnani jednotlivych veko-
vych skupin boli $tatistickou analyzou zistené signifi-
kantné rozdiely medzi vekovymi skupinami 1-3rocné
a 7- a viacroéné kone (P < 0,001), medzi vekovymi
skupinami 4ro¢né a 5-6ro¢né kone (P < 0,01), medzi
vekovymi skupinami 4roéné a 7- a viacro¢né kone (P <
0,001) a medzi skupinami 5-6ro¢né a 7- a viacrotné
kone (P < 0,05) v aktivite enzymu AST. Pre aktivitu
ALT vykaézalo porovnanie vekovej zavislosti Statistickd
vyznamnost (P < 0,01) medzi vekovymi skupinami

1. Enzymatick4 aktivita v krvnom sére vietkych sledovanych koni —
The enzymatic activity in the blood serum of all studied horses

Enzymatickd Priemernd
Parameter’ aktivita? :gﬁ?“ hodnota?
pkat.I-! Its

AST 1,05-4,98 50 2,51 £0,97
ALT 0,23-0,85 48 0,38 0,14
ALP 1,13-4,52 47 2,60 + 0,93
. GGT 0,18-0,88 46 0,57 £ 0,17
LD 2,07-8,87 49 423+ 1,53

Ipammeu:r. 2cnzymmic activity, 3humber of horses, *mean value
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II. Enzymatickd aktivita v krvnom sére koni podla veku — The enzymatic activity in the blood serum of horses according to age

Vel kont! imis(ic;@ Aktivita enzgmov? (ukat.I-!)

odnoty AST ALT ALP GGT LD

x 2,19 033 2,79 0,55 4,99

1-3roéné* + 5 0,64 0,03 0,84 0,17 1,62
n 11 11 11 11 13

X 1,85 033 2,73 0,51 3,67

4rotné® s 0,89 0,14 1,14 0,13 1,22
n 15 14 14 14 12

x 2,68 0,38 2,26 0,60 3,83

5-6rocné’ + 0,58 0,10 1,05 0,18 1,39
1 1 9 8 11

X 3,38 0,50 247 0.64 432

7- a viacroéné’ +5 0,90 0,17 0,68 0,19 1,65
n 13 12 12 12 13

'age of horses, statistical values, 3enzymntic activity, 413 years old, 54 years old, 5.6 years old, 7 and more years old

I11. Statistické hodnotenie aktivity AST, ALT a LD v krvnom sére
koni v zavislosti od veku — The statistic evaluation of AST, ALT
and LD activity in the blood serum of horses according to age

Porovnévané skupiny' AST ALT LD
1-3roéné? a 4rocné? - A %

1-3ro&né a 5-6roéné* = - =

1-3ro¢né a 7- a viacroéné® e *x o
4roéné a 5-6roéné Lt = <
4rocné a 7- a viacrocné bt ** -
5-6ro¢né a 7- a viacroéné e = o

— = Statisticky nevyznamny rozdiel — statistically insignificant dif-
ference; * = P < 0,05; ** P < 0,01; *** = P < 0,001

I(:omp:.m:d groups, 213 years old, 3 years old , 45-6 years old,
57 and more years old

1-3ro¢né a 7- a viacro¢né kone a medzi vekovymi sku-
pinami 4roéné a 7- a viacroéné kone (P < 0,01).

Pri sledovani celkovej aktivity LD u koni podla ve-
ku boli zistené Statisticky vyznamné rozdiely (P < 0,01)
medzi skupinami 1-3ro¢né a 4roéné kone.

Rozdiely medzi enzymatickou aktivitou ALP a GGT
neboli §tatisticky vyznamné.

V tab. III je uvedené Statistické hodnotenie aktivity
enzymov, ktoré vykazovali signifikantné rozdiely.
V tab. IV uddvame priemerné hodnoty aktivity sledo-
vanych enzymov v krvnom sére teplokrvnych koni
podla veku. V sibore teplokrvnych koni dosiahla akti-
vita AST najvySSiu hodnotu v skupine 7- a viacroc-
nych koni. Vekova zivislost aktivity AST u teplo-
krvnych koni bola vyhodnotend ako 3tatisticky
vyznamna medzi porovndvanymi skupinami 1-3ro¢né
a 5-6rocné kone (P < 0,05), 1-3 roéné a 7- a viacro¢né
kone (P < 0,02), 4roéné a 5-6ro¢né kone (P < 0,02)
a medzi skupinami 4roéné a 7- a viacro¢né kone (P <
0,01).
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V celkovej aktivite enzymov ALT, ALP, GGT a LD
u teplokrvnych koni neboli pozorované signifikantné
vnitroplemenné vekové rozdiely.

V tab. V uvadzame Statistické hodnotenie aktivity
enzymu AST v sibore teplokrvnych koni. Priemerné
hodnoty aktivity sledovanych enzymov v krvnom sére
chladnokrvnikov podla veku st zaznamenané v tab. VL.

Vekova zavislost aktivity AST hodnotené v sibore
chladnokrvnych koni vykazala Statisticky vyznamné
rozdiely (P < 0,01) pri porovnani vekovych skupin
1-3 ro¢né a 4- a viacro¢né chladnokrvné kone.

Aj aktivita ALT bola signifikantne rozdielna (P <
0,01) u chladnokrvnych koni pri porovnavani uvede-
nych vekovych kategorii.

Pri porovnani vnitroplemennych vekovych rozdielov
u chladnokrvnikov v aktivite enzymov ALP, GGT a LD
sme Statisticky vyznamné rozdiely nezaznamenali.

DISKUSIA

Stanovenie AST v krvnom sére spolu so stanovenim
ostatnych viac orgédnovo Specifickych enzymov je uZi-
to¢né pre posudenie stupfia poSkodenia pecenovych
a svalovych buniek. Burlin et al. (1994) sledovali
zmeny hodnét AST a inych enzymov pri rdznych stup-
fioch tréningovej zataZe u Sportovych koni.

Fyziologické hodnoty celkovych aktivit AST a ALT
sa podla r6znych ddajov pohybuji v rozmedzi: ALT
0,10-0,38 pkat.l‘l (Blahovec, Slesarova,
1991; Vrzgula, Sokol, 1987) a AST 0,96-1,56
p.kat.l'l (Vrzgula, Sokol, 1987) alebo 0,96-3,33
pkatI™! (Blahovec, Slesarova, 1991). Hodno-
ty namerané v naSich Stidiach boli v znacnej miere
zavislé od plemena a veku. Vo v3eobecnosti je podla
dostupnych literarnych ddajov mozné hodnotit aktivitu
AST v krvnom sére koni ako podstatne vy$§iu ako
u ostatnych druhov zvierat.
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IV. Enzymatick4 aktivita v krvnom sére teplokrvnych koni podla veku —

according to age

The enzymatic activity in the blood serum of warm-blooded horses

ok et imﬁsﬁclz(é Aktivita enzgmov? (pkat.I-")
odnoty AST ALT ALP GGT LD
xx 1,86 0,31 2,93 0,52 4,86
1-3roéné* +5 0,68 0,03 0,98 0,22 1,13
n 5 5 6 6 6
XX 1,85 0,33 2.73 0,51 3,67
4ro&né® ts 0,89 0,12 1,14 0,13 1,22
n 15 14 14 14 12
XX 2,68 0,38 2,38 0,60 3,76
5-6ro&né® +s 0,61 0,10 1,05 0,18 1,44
n 10 10 8 8 10
XX 3,04 0,46 2,61 0,65 3,76
7- a viacroéné’ +5 0,85 0,19 0,49 0,19 1,62
n 8 7 7 7 8

lﬂge of horses, Zstatistical values, 3enzymnlic: activity, 143 years old, 54 years old, %56 years old, "7 and more years old

V. Statistické hodnotenie aktivity AST v krvnom sére teplokrvnikoy
v zdvislosti od veku — The statistic evaluation of AST activity in the
blood serum of warm-blooded horses according to age

Porovnévané skupiny! AST
1-3ro&né? a 4roéné? =
1-3roéné a 5-6ro¢né* *
1-3ro&né a 7- a viacro&né’ +
4rogné a 5-6roéné +
4ro¢né a 7- a viacrotné **
5-6ro¢né a 7- a viacroné -

- = Statisticky nevyznamny rozdiel — statistically insignificant dif-
ference; * = P < 0,05; + = P < 0,02; ** = P < 0,01

lc:ompnred groups , 213 years old, & years old , 456 years old,
57 and more years old

Nami namerané hodnoty sa sice liSia od vysledkov
citovanych autorov, avSak tito autori neuvadzaji bliZie
podmienky stanovenia uvedenych referenénych
hodnét, najmi z pohladu metodiky stanovenia enzyma-

tickych aktivit, veku, pohlavia a plemena pre hodnote-
nie vybraného siboru koni.

Ako vyznamné sa ukazali hodnotenia vekovej zavis-
losti, kde Statistické rozdiely boli zaznamenané pri po-
rovnani skupin 1-3ro¢né a 5-6rofné, 1-3ro¢né a 7-
a viacro¢né, 4rocné a 5-6 rocné, 4rocné a 7- a viacroc-
né kone. Tito vekovu zavislost by bolo moZné vysvet-
lit rozdielnou metabolickou aktivitou a neurohumordl-
nou reguléciou, ktora sa lii podla veku a vyrovnanosti
hemopoézy, ale aj od vplyvu dalSich stavov, ako je
pohlavna aktivita, vekova vyrovnanost a rozdielny
vplyv regulaénych mechanizmov enzymov v zévislosti
od veku. Nami namerané vysledky maji zna¢ni vekovi
a plemennu zavislost, si viak v zhode s vysledkami,
ktoré uvadzaji Blahovec a Slesdrova (1991).

Existuje relativne méalo enzymov, ktoré sa nachadza-
ju vyhradne v bunkach jediného organu. VicSina enzy-
mov je distribuovana v bunkédch viacerych orgénov
a tkaniv. ZaleZi v3ak na obsahu enzymov v bunkéch
tychto jednotlivych orgénov alebo tkaniv, ktory je viac
alebo menej rozdielny a navy$e aj druhovo $pecificky,

VI. Enzymatick4 aktivita v krvnom sére chladnokrvnych koni podla veku — The enzymatic activity in the blood serum of cold-blooded horses

according to age

Vek koail i:::;:;]z(e Aktivita enzgmov? (pkat.1™")
AST ALT ALP GGT LD
xx 248" 034" 2,64 0,60 5,12
1-3ro&né? +s 0,48 0,03 0,72 0,11 2,04
n 6 6 5 5 7
Xx 3™ 0,53 2,10 0,63 5,11
4- a viacrotné® s 0,84 0,14 0,90 0.21 1,26
n 6 6 6 5 6

*P<001

lng(: of horses, statistical values, 3cmzymatic activity, 413 years old, %4 and more years old
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napr. v hepatocytoch sa nachadzaji vysoké koncentra-
cie ALT len u ¢loveka, primétov, psov a maciek, zatial
¢o u koni, hovddzieho dobytka, oviec a prasiat si tieto
hodnoty naopak relativne nizke. Této skutoénost je vy-
svetlenim podstatne niZ8ich hodnét dosahovanych pri
aktivite ALT v naSich pozorovaniach, ktoré st v siilade
s inymi autormi (Blahovec, Slesdrova, 1991;
Vrzgula, Sokol, 1987). .

Zaujimavym zistenim v naSich pozorovaniach je
vys§ia aktivita ALT, ktord sme namerali u skupiny 7-
a viacronych koni v porovnani s ostatnymi. Na zékla-
de dostupnych literarnych udajov a skutocnosti, Ze pri-
&inou prudSieho vzostupu ALT u primitov a malych
zvierat je poSkodenie peCene, by sme vzostup ALT
u koni nemohli v naSich podmienkach vysvetlit, preto-
Ze u koni je kvantitativne zastipenie ALT v peceni len
malé a je podobné kvantitativnemu zastiipeniu vo sva-
lovom tkanive. Tym tento enzym z diagnostického hla-
diska nemdZe byt $pecificky v indikécii po§kodenia pe-
Cefiového parenchymu, pretoZe podobné zvySenie
aktivity sérovej ALT mozZe byt aktualne tieZ u posko-
denia svalového tkaniva. Takto by bolo moZné vysvet-
lit vysledky stiboru sedem- a viacroénych koni, do kto-
rého boli zaradené hlavne taZné kone, u ktorych je
svalova aktivita velmi vysoka. Toto vysvetlenie podpo-
ruji aj nade dalSie vysledky vekovej zéavislosti u chlad-
nokrvnych koni, kde boli zistené signifikantne vysSie
aktivity ALT pri porovnani 4- a viacro¢nych a 1-3roc-
nych chladnokrvnych koni.

Podla autorov Blahovec a Slesérova
(1991) sa normalne hodnoty enzymatickej aktivity ALP
u dospelych koni pohybuji v rozmedzi 0,86-2,80
pkat17h,

Dal¥i autori uvadzaji rozpitie 0,28-0,78 pkat.I™!
(Vrzgula, Sokol, 1987). Nami namerané hodnoty
enzymatickej aktivity ALP v krvnom sére sledovanych
koni boli v intervale 1,13-4,52 ukat.l_l. Pri zohladneni
veku a plemena sme zistili, Ze vySSie aktivity tohto en-
zymu maji mladSie vekové kategérie (vek 1-3 rokov)
u teplokrvnych aj chladnokrvnych koni.

Pre aktivitu enzymu GGT udédvaji Vrzgula
a Sokol (1987) hodnoty do 0,5 |,J.kal.l‘l a Blaho-
vec a Slesarova (1991) 0,20-0,50 pkat.l‘l. Na-
mi zistend aktivita GGT bola v rozpiti 0,28-0,88
pkat.l"'. Vyssie hodnoty aktivity GGT boli namerané
u vysSich vekovych kategérii u oboch sledovanych ple-
mien.

Vrzgula a Sokol (1987) udavaji hodnoty cel-
kovej aktivity LD u koni do 6,68 pkat. ™!, priCom ne-
udévaji bliZSie experimentilne podmienky a metodic-
ky postup stanovenia. Hatzipanagiotou et al.
(1991) namerali v referen¢nej skupine 10 koni priemer-

nd hodnotu 3,68 + 0,75 pkat.I™!. Nami zisten4 celkova
aktivita LD sa pohybovala v rozpiti 2,07-8,87 ukat.l'l.

Jedince zaradené do naSich siborov boli na zaklade
pozorovania zistené ako klinicky zdravé zvieraté, ktoré
nevykazovali klinické priznaky ochorenia. Vyber zdra-
vej populécie zvierat je nevyhnutnym predpokladom
k ziskaniu normdlnych alebo fyziologickych hodndt
enzymatickych aktivit, ako aj inych biochemickych pa-
rametrov. Ak sa zistend hodnota enzymovej aktivity
nachadza v ,,rozsahu normélnych hodn6t”, ide len o jav
pravdepodobny (Eckchlager et al., 1980). Ziskané
vysledky si ovplyvnené vnitornymi CiniteImi (vek,
plemeno, pohlavie, zdravotny stav) a vonkaj$imi Gini-
telmi (spdsob vyZivy, vyZivny stav, geografické pod-
mienky, rézne stresové faktory). Na tieto skuto&nosti
poukazali vo svojej praci aj Sutiakovad et al
(1995). MoZnosti porovnéavania vysledkov dosiahnu-
tych réznymi autormi si okrem spominanych Einitelov
dané aj jednotnym metodickym postupom.
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VPLYV UMELEJ ZVUKOVE] STIMULACIE S ROVNAKOU
AMPLITUDOU VYKONU A ROZNYM CASOM
NA LIAHNUTIE KURCIAT

THE INFLUENCE OF AN ARTIFICIAL SOUND STIMULATION
WITH THE SAME AMPLITUDE OF POWER AND THE VARIANT
OF TIME ON CHICKEN HATCHING

L. Veterény', S. Hluchiz, J. Weis?

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

ABSTRACT: This work deals with the influence of an artificial sound stimulation on chicken embryo — Hampshire breed,
with the help of an electronical sound generator. Sound means with the same amplitude of power 1250 mV and the variant
of time 380 ms, 210 ms, 176 ms and 134 ms (Figs. 1-4) were put into hatcheries on the 19th day of incubation. The set eggs
of weight 58.00 £ 1.00 g were incubated there. The set eggs were chosen according to their same weight. In the first hatchery
(control group) there was no sound means used. In the other hatcheries the sound means with the same amplitude of power
1250 mV was placed asymmetrically by the hatchery side. The difference of an artificial sound between hatcheries was in
time. In the second hatchery (1st experimental group) the time was 380 ms, in the third hatchery (2nd experimental group)
the time was 210 ms, in the fourth hatchery (3rd experimental group) the time was 176 ms and in the fifth hatchery (4th
experimental group) the time was 134 ms. When using the sound stimulation on chicken embryo, the beginning of beakclap-
ping, all group beakclapping time and the hatching time were shortened to 483.83 + 10.762 hours, 12.33 * 2.008 hours and
496.17 £ 12.388 hours in the 2nd experimental group and to 482.83 * 5.476 hours, 11.50 + 1.871 hours and 494.33 +
7.193 hours in the 3rd experimental group. In comparison with the control group (without sound stimulation) the beginning
of beakclapping 488.33 * 3.090 hours, all group beakclapping time 11.83 * 1.306 hours and hatching time 500.17 *
2.722 hours (Tab. I) were found. The longest time of the beginning of beakclapping (490.17 * 2.489 hours) and hatching
time of the all groups (500.83 + 3.302 hours) were found in the first experimental group. The highest percentage of hatchability
(100.00%) was in the second experimental group and third experimental group, the lowest hatchability (93.33 + 4.969%) was
found in the 3rd experimental group.

hatching; sound stimulation; chicken

ABSTRAKT: Sledovali sme vplyv umelej zvukovej stimuldcie z elektronického generitora na liahnutie embryi kur&iat
plemena hampshire. Inkubovali sme nasadové vajcia s hmotnostou 58,00 + 1,00 g. V prvej liahni (kontrolnd skupina) sme
nepouZili zvukovi stimuldciu. V ostatnych liahfiach sme na 19. deii inkubécie umiestnili asymetricky zdroj zvuku s rovnakou
amplitidou vykonu I 250 mV. Rozdiel zvuku medzi jednotlivymi liahilami bol v jeho &ase. V druhej liahni (1. pokusnd
skupina) bol ¢as 380 ms, v tretej liahni (2. pokusna skupina) 210 ms, v Stvrtej liahni (3. pokusna skupina) 176 ms a v piatej
liahni (4. pokusna skupina) 134 ms. NajlepSie vysledky sme zaznamenali u 2. a 3. pokusnej skupiny: zaciatok kluvania bol
po 483,83 + 10,762 a 482,83 + 5,476 hodinich, &as vykluvania celej skupiny bol 12,33 + 2,008 a 11,50 £ 1,871 hodin a &as
liahnutia celej skupiny bol 496,17 + 12,388 a 494,33 + 7,193 hodin. U kontrolnej skupiny sme zistili za&iatok kluvania po
488,33 + 3,090 hodinach, vykluvanie celej skupiny trvalo 11,83 * 1,306 hodin a &as liahnutia celej skupiny bol 500,17 +
2,722 hodin. Najneskdr sa kur¢ata zacali kluvat v 4. pokusnej skupine — po 490,17 * 2,489 hodinach. Liahnutie trvalo
najdlhSie v 1. pokusnej skupine (500,83 * 3,302 hodin). Najvy$§ia liahnivost (100,00 %) bola u 2. a 4. pokusnej skupiny,
najnizsia (93,33 + 4,969 %) u 3. pokusnej skupiny.

liahnutie; zvukova stimuldcia; kur¢ata
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UvoD

Embrya vtadkov nielenZe si schopné reagovat na
zvuky z vonkajSieho prostredia (Zajanckovskij,
1971), ale sui schopné i samé vydéavat rézne zvuky
(Heaton, 1972).

Umelé zvukova stimulécia s roznou frekvenciou bo-
la pri embryach vtikov vyuZivana niektorymi autormi
hlavne na sledovanie réznych fyziologickych procesov
vo vnitri embrya v priebehu liahnutia (Heil et al.,
1992; Martin, Moses, 1995).

V naSich pokusoch sme sa zamerali na vplyv zvuko-
vej stimuldcie akustického meni¢a zvuku s rovnakou
amplitidou vykonu, ale s réznym ¢asovym intervalom
na liahnutie kur&iat.

MATERIAL A METODA

Na skiimanie vplyvu zvukovej stimulécie z elektro-
nického generéitora sme pouZili nasadové vajcia pleme-
na hampshire z rodi¢ovského kfdla vo veku 30, 36, 41
a 46 tyzdiiov a s vyrovnanou hmotnostou 58,00 +
1,00 g. Nédsadové vajcia sme liahli v piatich liahiiach
typu BIOS MONO 06. PouZili sme elektronicky gene-
rator zvuku vyrobeny podla naSich poZiadaviek firmou
Belancik. V prvej liahni (kontrolnd skupina) embrya
kuréiat neboli zvukovo stimulované. Do ostatnych liah-
ni sme na 19. defi inkubAcie zaviedli reproduktor elek-

tronického generétora zvuku, ktory sme umiestnili asy-
metricky pri ich okraji. Vo vSetkych Styroch liahfiach
bol zvuk akustického meni¢a s rovnakou amplitidou
vykonu 1 250 mV. Rozdiely zvuku v jednotlivych liah-
fiach boli v jeho Casovom intervale. V druhej liahni
(1. pokusna skupina) bol &asovy interval zvuku pre sti-
muléciu embryi kur€iat 380 ms, v tretej liahni (2. po-
kusné skupina) 210 ms, v S$tvrtej liahni (3. pokusné
skupina) 176 ms a v piatej liahni (4. pokusna skupina)
134 ms. Grafické zn4zornenie price elektronického ge-
nerdtora zvuku v jednotlivych liahiiach (pokusnych
skupinéch) je na obr. 1 aZ 4. V priebehu liahnutia sme
sledovali tieto ukazovatele: zaCiatok kluvania, ¢as po-
trebny na vykluvanie celej skupiny kuréiat, ¢as liahnu-
tia celej skupiny kurciat, embryonélnu mortalitu a liah-
nivost nisadovych vajec.

Suthrnné vysledky, ktoré uvaddzame v tab. I, sme zis-
kali zo Styroch po sebe nasledujicich pokusov, priCom
zo ziskanych vysledkov sme vypoéitali zdkladné va-
riaéno-§tatistické ukazovatele a zistené rozdiely sme
otestovali analyzou rozptylu, F-testom a Scheffeho tes-
tom.

VYSLEDKY A DISKUSIA
Kur¢ata sa zaZali najskor kluvat po 482,83 + 5,476

hodinéch inkubdcie (3. pokusné skupina), pri zvukovej
stimulacii s amplitidou vykonu 1 250 mV s asom

Amplitude [imV]
\
15001
1000+
5001
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150 ¥ 300 150 600 750 900 ¥ 1050 1200

1. Grafické zndzornenie price elektronického generdtora zvuku v 1. pokusnej skupine — Graphical representation of the operation of an

electronic sound generator in the st experimental group

Amplitude [mV]

1500+

150 150
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2. Grafické zndzornenie price elektronického generitora zvuku v 2. pokusnej skupine — Graphical representation of the operation of an

electronic sound generator in the 2nd experimental group
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3. Grafické zndzornenie price elektronického generitora zvuku v 3

electronic sound generator in the 3rd experimental group

Ampiitude [mV]
4
15004

. pokusnej skupine — Graphical representation of the operation of an

4. Grafické zndzornenie price elektronického generdtora zvuku v 4. pokusnej skupine — Graphical representation of the operation of an

electronic sound generator in the 4th experimental group

176 ms. Po 483,83 £+ 10,762 hodinich sa kluvali kur-
¢atd z 2. pokusnej skupiny, a to pri rovnakej amplitide
vykonu akustického menica, ale s ¢asom 210 ms
(tab. I). Cas vykluvania celej skupiny kur&iat bol naj-
niZ8i v 3. pokusnej skupine (11,50 + 1,871 hodin). Pri
kontrolnej skupine sme zistili tieto idaje: zadiatok klu-
vania po 488,33 + 3,090 hodinéch liahnutia, ¢as vyklu-
vania 11,83 * 1,306 hodin a Cas liahnutia celej skupiny
kuréiat 500,17 + 2,722 hodin.

Relativne najhorSie vysledky sme pozorovali pri
4. pokusnej skupine, a to pri pouZiti zvukovej stimulé-
cie s rovnakou amplitidou vykonu ako v 2. a 3. pokus-
nej skupine, ale s ¢asovym intervalom 134 ms. Zacia-

—

. Stthrnné vysledky pokusu — Summarized results of the trial

tok kluvania bol zaznamenany aZ po 490,17 + 2,489
hodinéach inkubécie, pri¢om na vykluvanie celej skupi-
ny kuréiat bolo potrebnych 12,67 + 1,032 hodin a cel-
kovy ¢as liahnutia celej skupiny kurciat (499,5 * 5,487
hodin) bol niZ§i v porovnani s kontrolnou skupinou.
MéZeme predpokladat, Ze embrya kur¢iat maja limito-
vané vnimanie hladiny zvuku, tak ako je to u dospelej
hydiny (Zajanckovskij, 1971). Zvuk s vySSou
frekvenciou je pre embryd uZ taZSie vnimatelny, pri-
padne vysSia frekvencia umelého zvuku elektrického
generatora pdsobi na ne stresujico. Tento predpoklad
koresponduje s vysledkami, ktoré dosiahol Siegel
(1990).

Ukazovatele! sednotky? | U | Llpnae | Cakupnet | shupinat | shupina’”
MnoZstvo inkubovanych vajec? ks'S 80 80 80 80 80

Zatiatok kluvania® h 488,33 + 3,090 | 488,33 + 3,059 | 483,83 + 10,762| 482,83 + 5,476 | 490,17 + 2,489
Cas vykluvania celej skupiny'® | h 11,83 + 1,306 | 12,50 0,410 | 12,33 £2,008 | 11,50 + 1,871 | 12,67 + 1,032
Cas liahnutia celej skupiny' h 500,17 + 2,722 | 500,83 + 3,302 | 496,17 + 12,388| 494,33 + 7,193 | 499,50 + 5,487
Neoplodnené vajcia'? ks 0,67 £ 0,941 0,00 0,00 1,00+ 0,823 | 0,33 + 0,468
Embryondlna dmrtnost!3 % 0,67 + 0,941 4,00 + 3,274 0,00 1,00 £+ 0,823 0,33 + 0,468
Liahnivost'* % 94,67 +3,773 | 96,00 + 3,268 | 100,00 93,33 +£4,969 | 97,33 + 3,767

Ytraits, 2units, *control group, st experimental group, 2nd experimental group, 3rd experimental group, 74th experimental group, #umber
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Najvys§iu liahnivost (100,00 %) sme zistili pri 2. po-
kusnej skupine a naopak najniZiu (93,33 + 4,969 %) pri
3. pokusnej skupine. Z pokusu sa nedd jednoznatne
poukézat na negativny vplyv zvukovej stimuldcie ume-
lym zvukom na embryonélnu imrtnost pocas liahnutia
(Veterdny, Hluchy, 1997).

Pre dalSie pozorovania bude zaujimavé zistif naj-
optimélnejsiu hmotnost ndsadovych vajec jednotlivych
plemien a hybridov kir pre zvukovi stimuléciu elek-
tronickym generatorom zvuku.
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INFLUENCE OF PROBIOTIC (STREPTOCOCCUS FAECIUM
M74) ON GROWTH AND CONTENT OF INTESTINAL
MICROFLORA IN CARP (CYPRINUS CARPIO)

VLIV PROBIOTIKA (STREPTOCOCCUS FAECIUM M74) NA RUST
A OBSAH STREVNI MIKROFLORY U KAPRA (CYPRINUS CARPIO)

I. Bogut', Z. Milakovié?, Z. Bukvié%, S. Brki¢%, R. Zimmer®

]Agricultural and Veterinary School, Osijek, Croatia
2Um'versiz‘y of J. J. Strossmayer, Faculty of Agriculture, Osijek, Croatia

ABSTRACT: Influence of probiotic (Streptococcus faecium M74) on weight gain (g/ind), feed conversion ratio (FCR),
specific growth rate (SGR) and content of intestinal microflora in carp fry was investigated in the paper. The results were
compared to the control group which received feed with the same protein level (38.01%) but without probiotic addition. The
experimental group had higher average individual weight by 12.42%, better feed conversion by 17.37% and higher specific
growth rate by 10.20% after 6 growth weeks. Carp intestinal microflora in both control and experimental groups had
autochthonic microorganisms (Escherichia coli, Enterobacteriaceae, Streptococcus faecalis, Staphylococcus aureus, Bacillus
sp., Clostridium sp.). Representation of Enterobacteriaceae, Streptococcuss faecalis, Staphylococcus aureus in relation to the
control group was considerably reduced in the experimental group whereas Escherichia coli was completely eliminated after
14 days of probiotic feeding. 3

Cyprinus carpio; microflora, fish nutrition; probiotics

ABSTRAKT: V prici jsme sledovali vliv probiotika (Streptococcus faecium M74) na hmotnostni pfiristek (g/ind.), koeficient
konverze krmiva (FCR), specifickou rychlost ristu (SGR) a obsah stfevni mikrofléry u kapfiho pludku. Vysledky byly
porovndvany s kontrolni skupinou, kterd dostdvala krmivo se stejnou hladinou bilkovin (38,01 %), ale bez probiotického
aditiva. Po Sesti tydnech ristu pokusnd skupina vykazovala vy3$i kusovou hmotnost o 12,42 %, lep§i konverzi krmiva
0 17,37 % a vy3&&i specifickou rychlost ristu o 10,20 %. Stfevni mikrofléra kapra v kontrolni i pokusné skupiné obsahovala
autochtonni mikrooorganismy (Escherichia coli, Enterobacteriaceae, Streptococcus faecalis, Staphylococcus aureus, Bacillus
sp., Clostridium sp.). Zastoupeni Enterobacteriaceae, Streptococcus faecalis, Staphylococcus aureus se v pokusné skupiné
znaéné sniZilo ve srovndni s kontrolni skupinou, zatimco u Escherichia coli doSlo po 14 dnech podavéni probiotika k jejich
aplné eliminaci.

Cyprinus carpio; mikrofléra; vyZiva ryb; probiotika

INTRODUCTION

Different technological solutions are required in or-
der to increase fish production, decrease feeding costs
and increase quality as well as to make fish meat
cheaper. That is the reason why different probiotics are
often used for fish feeding in intensive growth systems.
Efficient probiotic effect was confirmed in piglet feed-
ing (Koudela, 1995), chickens (Rada et al., 1995),
cattle fattening (Leibetsder, 1995).

Feeding coefficient was reduced and gain was in-
creased by Lactiferm probiotic application in carp feed-
ing (Cyprinus carpio) and in tench (Tinca tinca) kept
in laboratory conditions (Parova et al., 1987). Better
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survival and higher sheat fish (Silurus glanis) was de-
termined in Haméad&kova et al. investigations
(1992a) by adding Streptococcus faecium bacteria into
feed in one and Ascogen probiotic in the other experi-
ment (Haméa&kova et al, 1992b). Higher gain and
more qualitative meat of Californian trouts (rainbow
trout, Oncorhynchus mykiss) were determined by As-
con probiotic adding into feed (Addmek, 1994).

Useful effect of probiotics is based on elimination
of harmful microflora from animals’ digestive tract.
Thus, the aim of this investigation is to determine pro-
biotic influence on gain, feeding coefficient and con-
tent of carp intestinal microflora receiving feed with
addition of probiotic or without it.

231



MATERIAL AND METHODS

Fish farming. The experiment on probiotic influ-
ence on gain and intestinal microflora composition was
conducted from 1 July to 14 August 1996. The inves-
tigations were carried out in cages of 120 x 50 x 50 cm
which were set in a fish pond of 600 m?. The fish pond
was disinfected with 150 kg of Ca(HCOj;), prior to
stocking. The experiment was carried out in 2 treat-
ments and each in 3 repetitions. Hundred carps (0*)
were stocked in each of 6 cages in the first living year
of individual weight 14.0 g/ind. Fish were grown in the
pond conditions in monoculture by the beginning of the
experiment.

Feed mixtures. Raw and chemical composition of
pelleted forage mixtures can be seen from Tabs. I and
II. Pellet diameter was 2.0 mm. The fish receiving con-
trolled feed (K) were in cages 1, 2 and 3 whereas those
receiving the experimental one (P) with probiotic addi-
tive (1 g of additive probiotic on 100 kg of feed) were
in cages 4, 5 and 6. Daily feed amount was given in
5 ratios as follows: at 7, 10 a.m. and 1, 4, 6 p.m. Pro-
biotic is a concentrated probiotic with lactic sour bac-
teria of Streptococcus faecium M74 strain. One gram
of powder contains 50 x 10° living organisms which
produce lactic acid and it prevents development, thus,
in that way it reduces number of pathogenic and elec-
tive pathogenic microorganisms especially E. coli and
Clostridium strains. Fish were not fed on the day of
stocking and angling.

Analyses. Water content in the experimental feed
was determined by drying at 105 °C to constant weight,
ash by burning in a muffle furnace at the temperature
of 550 °C. Fats were determined according to Soxhlet
and crude protein (N x 6,25) according to Kjeldahl.

Data processing. Specific growth rate was calcu-
lated according to the formula:

Inw, —Inw,

SRG = 100 (%/day)

where: In w; - final mean individual weight
In w, - initial mean individual weight
t — length of the experiment
Feed conversion ratio (FCR) was calculated from
consumed feed and yield ratio:

F
FCR—W_

A (g/8)

where: F - total amount of feed consumed during the ex-

periment
W, and W, — initial and final total biomass

Specific feeding rate (SFR) was assigned from the
relation: SFR = FCR x SGR (%/day)

Fish were delivered alive from the fish pond to mi-
crobiological laboratory immediately prior to sample
taking on the following days: 30 July, 13 August and
27 August 1996. Each fish sample was cut and abdomi-
nal cave was aseptically opened. Digestive tract was
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I. Mixture composition (in p ge)

Component st

K P
Fish meal 35 35
Wheat meal 22 22
Soybean meal 20 20
Corn meal 10 10
Yeast 5 5
Alfalfa meal 5 5
Whey powder 2 2
Premix | 1
Streptococcus faecium (g/100 kg feed) = 1

K — control group, P — experimental group

11. The composition of tested feed mixtures (in % dry matter)

Ingredient %

Dry matter 90.10
Crude protein 38.01
Fat 6.35
Fiber 3.19
Ash 11.25

separated into sterile Petri dishes. One gram of intesti-

nal content was weighed and put into a test tube with

9 ml of physiologic solution. The samples were ho-

mogenized on a rotational shaker. After that diluted

samples of intestinal tract were prepared by dilution

method to dilution of 107,

Representation and dynamics of the following mi-
croorganisms were determined in analyzed samples
during 30 days on a nutritive medium Biolife — Italy:
1. Enterobacteriaceae on EE Broth Mosel and Violet

Red Bile Glucose Agar (VRBG) — incubation 24 h,

temperature 32 °C.

2. Escherichia coli on Peptonic water and MacConkey
Agar, incubation 18-24 h, temperature 37 °C.

3. Streptococcus on Azide Dextrose Broth and Kana-
mycin Aesculin Azide Agar, incubation 24 h, tem-
perature 37 °C.

4. Staphylococcus on Giolitti-cantoni Bouillon and
Baird-Parker Agar, incubation 24 h, temperature
37 °C.

5. Bacillus sp. — Meat-Peptonic Agar, pasteurization
5 minutes at 80 °C, incubation 48 h, temperature
30.°C;

6. Clostridium sp. — Clostridium Selective Medium,
pasteurization 5 minutes at 80 °C, incubation 48 h,
temperature 30 °C.

Colonies of bacterial components were identified,
calculated and appropriate units of living colonies were
numerically expressed per gram on suitable developed
samples.
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RESULTS AND DISCUSSION

Mortality, weight gain, feed conversion ratio (FCR),
specific growth rate (SGR) and microflora content in
fish intestines were observed as a criterion of probiotic
effect added into experimental feed in relation to the
control group without probiotic addition.

After 45 days of fish feeding with different feeds in
the same water physico-chemical conditions it was de-
termined that feed with probiotic addition did not affect
fish mortality. Seventeen pieces of fish died from the
control group and 15 from the experimental one (Tab.
III). All deaths occurred in the first growth week. Bet-
ter results of fish survival were obtained in the experi-
ment by Hamackova et al. (1992b) where fish re-
ceived by feed with addition of Ascogen probiotic.

If we compare the obtained results on feed consump-
tion per 1 gram weight gain between control and ex-
perimental feed it is obvious that fish in the experimen-
tal group had better FCR by 17.37%. Better results
concerning feed conversion were determined in the ex-
periment with Californian trouts (rainbow trouts) by
Askogen probiotic addition (Adamek, 1994).

From Tabs. III and IV it can be seen that fish receiv-
ing feed with probiotic addition achieved higher aver-
age weights by 5.86 g/piece or by 12.4%. Highly sig-
nificant (P < 0.01) differences in average final fish
body weights between control and experimental group
were determined by statistical analysis. Achieved re-
sults of average individual weights of the experimental
group are in accordance with the results obtained by
Parova et al. (1987).

III. Values of individual and total biomass at stocking and angling

Mean value of specific growth rate in the control
group was 2.394%/day, whereas it was 2.666%/day in
the group which received feed with probiotic addition
and it was better by 10.20% than in the control one
(Tabs. IV and V). The results indicate that there is
a highly significant difference (P < 0.01) in specific
growth rate between the experimental and control fish
group.

The first analytical results of fish digestive content
(Tab. VI) indicate stability and numerical equality of
microorganisms in the intestinal tract which represent
autochthonic carp microflora since fish were grown in
natural, fish pond conditions prior to stocking into
cages.

That is why such a feed should be available for the
carp and its high growth ability since it has a relatively
short digestive tract with small volume and relatively
small resorption area.

Numerical values of E. coli in the control carp group
had a period of unstable dynamic amplitude during the
investigation and ranged within limits from maximum
1.9* to minimum 1.2* living cells per gram of intestinal
content (Tab. VI). The results of bacteriological analy-
ses of intestinal content from the experimental group
indicate completely E. coli elimination after 14 days of
fish feeding with feed with added probiotic.

Isolated bacteria of Enterobacteriaceae family dif-
ferently oscillated in the control group during the in-
vestigation from initial 8.6° to 4.6° living cells per
gram of intestinal content. Decreasing trend of Entero-
bacteriaceae was also kept in the experimental group
at the end of the investigation, but values were consid-

e Cage Stocked Fished out
No. numbers of fish X (g/ind) z(g) numbers of fish ¥ (g/ind) Z(g)
1 100 14.7 1 470 94 42.7 4014
K 2 100 14.2 1420 94 41.3 3 882
3 100 13.6 1 360 95 40.8 3 876
4 100 14.0 1 400 97 48.5 4 704
P 5 100 14.5 1 450 92 47.1 4333
6 100 14.4 1 440 96 46.8 4 493
K - control group, P - experimental group
IV. Yield of individual and total biomass feed consumption, feed conversion and specific growth rate
Fe‘e = C;ge Gain Feed consumption SFR FCR SGR
0. X (g/ind) z () (g/kom) (%/day) (g/g) (%/day)
1 28.0 2 544 64.8 5.47 231 2.369
K 2 27.1 2 462 64.8 5.66 239 2372
3 27.2 2516 64.8 5.80 2.38 2.441
4 345 3304 64.8 5.16 1.87 2.761
P 5 326 2883 64.8 5.18 1.98 2.618
6 324 3 053 64.8 5.23 2.00 2619

K - control group, P - experimental group
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V. Average gain values (x g/ind), feed conversion (FCR g/g) and specific growth rate (SGR %/day)

Cage Gain (g/ind) FCR (g/g) SGR (%/day)
Feed No. = = =
x* 8D x*SD x+SD
1 28.0 + 2316 231 £0417. 2369 + 0.315
K 2 27.1 +2.701 2.39 £ 0.379 2372+0.214
3 27.2+2419 238 + 0.305 2441 +0.278
4 34,5+ 1.987" 1.87 £0411" 2761 £ 0.311™
P 5 32.6 £2.031" 1.98 +£0.512*" 2,618 +0.198""
6 32.4 +2.008"* 2.00 + 0.620"° 2.619 +0.314""

VI. Comparative rep of microorg

in the control and experimental carp groups (per gram of intestinal content)

3 : Carp — control Carp - Streptococcus faecium M74
Mlcroorgnmsms
30. VIL 13. VIIL | 22, VIIL. | 27. VIIL 30. VIL 13. VIIL. | 22, VIIL | 27.VIL

Escherichia coli 1.9¢ 124 1.4 .74 2.0% - = -
Enterobacteriaceae 8.3¢ 436 5.26 4.6° 7% 4.0 228 1.7¢
Streptococcus faecalis 1.3% 1.5% - 2.0° 7.0% 0.2} 1.7 3.0
Staphylococcus aureus 2.0° 1.0* 2.0? 5.0° 3.0° 7.0° 6.0 1.0*
Buacillus sp. 2,28 1.07 2.5¢ .07 | 307 L7 7.0% 1.27
Clostridium sp. 1.32 0.32 0.12 8.0 0.2% 0.5% 0.9% 5.0

erably lower and ranged from 7.3 to 1.7 per gram of
living cells.

Considerably less bacteria of Streptococcus faecalis
strain, maximum 2.3° per gram, in the control group
were represented in the carp intestinal microflora. On
the other hand a decreasing trend of this strain was
found out in the experimental group and it ranged from
7.0 per gram at the beginning of the investigation to
3,0° per gram of living cells at the end of the investi-
gation on 27 August 1996.

Bacillus sp. was also determined as very stable bac-
teria in the carp intestinal content where the number of
survived cells ranged from 1.07 t0 2.28 per gram in the
control group whereas in the experimental ones it
ranged from 7.0% to 3.0 per gram of intestinal content.

Total number of survived bacteria of Clostridium sp.
genus in the control group oscillated from relatively
low density from 0.1 to high value of 8.02. Similar
trend is also with the control group where values from
0.22 to 5.0 per gram of intestinal content were deter-
mined.

Results of bacteriological analyses of intestinal carp
microflora, during the investigation period, indicate
that most autochthonic bacteria are also dominantly
represented in the intestinal tract in the period of their
intensive growth. All other important factors stated by
other authors (Sugita et al.,, 1985, 1987; Mit-
suoka, 1981, 1982, 1983) also affected their fluctua-
tion during the investigation period. The results indi-
cate that the lactic acid bacterium Streptococcus
faecium M74, which was consumed by fish from pel-
leted feed in the experimental groups, has high adhe-
sive ability in the epithelium of carp digestive tract.
This resulted in its self-preservation in the intestinal
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tract and reduction, i.e. elimination of unwanted mi-
croflora. In that way better results were achieved in
average individual weight, feed conversion and higher
fish specific growth rate in relation to the fish from the
control group.
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POROVNANI MASNE UZITKOVOSTI KRIZENCU
PO OTCICH PLEMEN CHAROLAIS A BELGICKE
MODROBILE A BYKU CESKEHO STRAKATEHO SKOTU

COMPARISON OF MEAT PERFORMANCE IN CROSSBREDS AFTER
SIRES OF CHAROLAIS AND BELGIAN BLUE-WHITE BREEDS
AND IN BULLS OF CZECH PIED CATTLE

L. Barton, V. Teslik, H. Herrmann, R. Zahradkova

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

ABSTRACT: The objective of an experiment was to compare fattening performance, carcass composition and meat quality
in bulls-crossbreds after sires of Charolais (Ch) and Belgian Blue-White (BM) breeds and after dams of dairy populations
C and N as well as of purebred bulls of Czech Pied breed (C). Slaughter was followed by carcass analysis while technological
analysis of right sides of beef was made after cooling. Muscle samples were taken for chemical and physical analyses. The
fattening facility was filled with experimental animals of average live weight 229 kg, and the animals were slaughtered at
average weight 584 kg. No significant differences in daily weight gains and net weight gain were determined in the particular
groups during fattening (ca. 300 days). A significant difference (P < 0.01) between the groups BM (61.1%) and C (58.0%)
was observed in dressing percentage; Ch group had dressing percentage of 59.1%. Proportions of visceral fat in carcass weight
(kidney, rumen and intestinal fats), of separable fat in carcass weight and the thickness of fat layer in ribmeat were lower in
both groups of crossbreds, but no statistically significant differences were determined. BM group had the highest proportion
(P < 0.05) of prime meat (BM 42.3%, Ch 40.9%, C 39.9%) and of total meat (BM 82.2%, Ch 81.7%, C 80.8%) and the
lowest proportion of bones and tendons (BM 16.6%, Ch 17.0%, C 17.4%). These results were reflected in the prime meat to
grade II meat ratio (BM 1.06, Ch 1.00, C. 0.98). The crossbreds had the highest eye-muscle area adjusted per 100 kg live
weight — 15.2 cmz(Ch), 12.6 cm? (C) and 16.8 cm? (BM). No significant differences were observed in the results of chemical
and physical analyses. Higher dressing percentage and better musculature in the carcass of the crossbreds resulted in higher
grade and higher realized price per | kg live weight (BM 38.40 K&, Ch 37.10 K&, C 35.90 K¢&) and per | kg of carcass
(BM 62.90 K¢, Ch 62.60 K¢&, C 61.90 K¢).

bulls; commercial crossing; fattening performance; carcass composition; Charolais; Belgian Blue-White

ABSTRAKT: Cilem experimentu bylo porovnéani vykrmnosti, sloZeni jate&ného téla a kvality masa byku-k¥iZencii po otcich
plemen charolais (Ch) a belgické modrobilé (BM) a matkdch dojné populace C a N s &istokrevnymi byky plemene Ceské
strakaté (C). Po poraZce byl proveden jate¢ny rozbor a po vychlazeni technologicky rozbor pravych pilek. Byly odebrany
vzorky svaloviny k chemické a fyzikdlni analyze. Zvifata byla do experimentu zastavena v primé&mé hmotnosti 229 kg
a poraZena v prumérné hmotnosti 584 kg. V prib&hu vykrmu (cca 300 dni) nebyly u jednotlivych skupin zji§tény vyznamné
rozdily v dennim pfiriistku Zivé hmotnosti a netto pfiriistku. V jatedné vyt€Znosti byl vyznamny rozdil (P < 0,01) mezi
skupinami BM (61,1 %) a C (58,0 %); u skupiny Ch byla jate¢nd vytéZnost 59,1 %. Podil vnitiniho loje z poraZkové hmot-
nosti (ledvinovy, obZaludkovy a stfevni 13j), podil oddélitelného tuku z hmotnosti jate¢ného téla a sila vrstvy tuku na rosténci
byly u obou skupin kiiZencil ve viech pfipadech niZsi. U skupiny BM byl zjistén nejvy3si podil masa I. jakosti (maso z kyty,
plece, rosténé a svitkové) a masa celkem (P < 0,05) a nejniZ8i podil kosti a $lach. KfiZenci méli nejvy33i plochu MLD
korigovanou na 100 kg Zivé hmotnosti — 15,2 cm? (Ch), 12,6 cm? (C)al68 cm? (BM). Ve vysledcich chemické a fyzikalni
analyzy nebyly zjiStény vyznamné rozdily. Lep$i jate¢na vytéZnost a osvaleni jate¢ného t&€la u kiiZencl se projevilo ve vy$§im
zatfidéni a vy33i realizované cen& za 1 kg Zivé hmotnosti a za | kg jateného téla.

byci; uZitkové kiiZeni; vykrmnost; sloZeni jate¢ného téla; charolais; belgické modrobilé

UVOD v dojenych stadech probihat v rozsahu 15 aZ 25 % in-
seminaci. Hlavnim cilem tohoto kiiZeni je pfenést na

UZitkové kiiZeni s masnymi plemeny si ziskava std-  tele schopnost vysoké masné produkce, ziskat a vyuZit

le v&tSi oblibu a lze ofekdvat, Ze v budoucnu bude co nejvyssi heterozni efekt a vyloucit uplatnéni potom-
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stva nejhorSich plemenic v dal$im obratu stdda (S tr4--

felda, 1992).

Ukazatele vykrmnosti. a jateEné hodnoty kiiZenci
s plemenem charolais (Ch) hodnoti fada autori. Nej-
vy§§ich dennich pfirustkd dosahli kfiZenci s plemenem
Ch ve srovnéni s uZitkovymi kfiZenci celé fady mas-
nych plemen v experimentu, ktery provedli Bech
Andersen et al. (1977). Podobny vysledek uvadgji
Southgate et al. (1988), ktefi porovndvali pfiristky
Zivé hmotnosti a konverzi Zivin u voli plemen britské
friské, kanadské hol3tynské a u kifZenci britského friské-
ho plemene s plemeny charolais, limousin, simentalské
a s britskymi masnymi plemeny. Charakteristikami
rozboru jateEného téla u stejného pokusu se zabyvali
Kempster et al. (1988). KfiZenci s plemenem Ch
patfili k nejlep§im ve vizudlnim hodnoceni jateCnych
t&l a v jate&né vyté€Znosti. KiiZenci s plemeny vét§iho
télesného ramce méli tendenci k intenzivné&j¥imu ristu
libové svaloviny.

Srovnénim vykrmnosti voli z uZitkového kiiZeni po
otcich plemen charolais a hereford a voli Eernostraka-
tého friského plemene pfi riznych pordzkovych hmot-
nostech a pfi rizné koncentraci energie v krmné davce
se zabyvali More O’Ferrall a Keane (1990).
KiiZenci s plemenem Ch se vyzna¢ovali nejvy$§im den-
nim pfiristkem i netto pfirustkem, nejvyssi jate¢nou vy-
t&Znosti a nejvétsi plochou fezu m. longissimus dorsi. Ta-
ké zatfidéni jateEnych t&l podle zmasilosti a protuénéni
bylo u této skupiny nejpfiznivéjsi. SloZeni jatecnych t&l
volil ve stejném pokusu sledovali Keane et al. (1990).
U kfiZenci s plemenem Ch byl zji$té€n nejvy33i podil sva-
loviny a nejniZ3i podil tuku v jate¢ném téle. NejniZsi pod-
il kosti mé&li k¥iZenci s plemenem hereford.

V domécich podminkiéch se skladbou jateného téla
byku-kiiZenci po otcich charolais zabyvali Subrt
(1994) a Barto§ et al. (1995).

Vykrmnosti a sloZenim jate€ného téla kfiZenci po
otcich plemene belgické modrobilé (BM) se zabyval
Keane (1994), ktery porovnaval genotypy ernostra-
katé friské, maas-ryn-ijsselské (MRI) x friské a BM x
friské. U kfiZenci s plemenem BM se projevil vyssi
denni i netto pfiristek, jate¢na téla byla zafazena do
vy3$§i tfidy a byl zjiStén niZsi podil tuku a kosti a vySsi
podil svaloviny v jateném téle. Na zdkladé kalkulace
bylo zjiiténo, Ze stejného podilu oddélitelného tuku
v jate&ném té&le by jednotlivé genotypy (FR, MRI, BM)
dosahly v hmotnosti jate¢né& opracovaného téla 300 kg,
320 kg, resp. 400 kg.

Vyrazné vy3si denni a netto pfirustek u kfiZencd
s plemenem BM zjistii Gerhardy (1994), ktery po-
rovnaval masnou uZitkovost byku holstynského pleme-
ne a kfiZencu s plemeny fleckvieh, limousin a BM.
Denni pfiristek byl u téchto kiiZzencu vyssi o 8,2 %,
5,1 %, resp. 17,2 %, netto pfiristek o0 9,3 %, 10,3 %,
resp. 20,5 %. Nejlepsich vysledki dosahli kfiZenci
s plemenem BM také v jate¢né vytéZnosti. Vyznamné
rozdily mezi jednotlivymi biologickymi typy nebyly
zjistény ve vysledcich chemického rozboru masa. Maso
kfiZzenci s plemenem BM bylo svétlejsi a kiehéi.
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Pfimé srovniani masné uZitkovosti byki-kiiZencii
plemen Ch x holStynské friské a BM x holstynské fri-
ské provedli Hardy a Fisher (1996) ve vykrmo-
vém experimentu, ve kterém byla zdkladem krmné dav-
ky krmna fepa.

MATERIAL A METODA

Cilem experimentu bylo porovnini masné uZitko-
vosti byki-kfiZenci po otcich plemen charolais (Ch)
a belgické modrobilé (BM) a matkich dojné populace
plemen C a N. Jako kontrola byli pouZiti byci ¢eského
strakatého plemene (C). Srovnavaci vykrm bycki pro-
bihal ve vazné stdji s moZnosti individudlniho krmeni.
Jednotlivé skupiny tvofilo 8 kfiZencl s plemenem Ch
(po 3 otcich), 11 kfiZzenci s plemenem BM (po 5 ot-
cich) a 8 byku plemene C (po 6 otcich). Byci byli za-
staveni do vykrmu v primérném véku 8 mésicu
a v hmotnosti 230 kg. V priibéhu vlastniho vykrmu by-
la krmné dévka zajiStovana na drovni dosaZeni priumér-
ného denniho priristku Zivé hmotnosti 1 300 g. Krmna
davka sestavala z vojté§kového sena, kukufiéné silaZe
a jadrné smési KVS. Krmeni zvifat bylo individualni
s dennim navaZovanim vSech sloZek krmné davky. Bé-
hem vykrmu byla sledovdna hmotnost zvifat pii zasta-
vu, déle pak pravidelné kaZzdy mésic a pred porazkou.

Po poréazkach byl proveden jate¢ny rozbor, pfi kterém
byla zji$tovana hmotnost jatedné opracovaného téla (JOT)
a hmotnost jate¢né té€Zenych loju. Po vychlazeni (24 ho-
din po poraZce) byly tvrté z pravych jateEnych pulek
rozbourdny na zakladni Casti a po vykosténi byla stano-
vena hmotnost masa, oddélitelného tuku, kosti a $lach a v
drovni 9. obratle byla méfena vrstva podkoZniho tuku.
Meéfeni bylo provadéno nad musculus longissimus dorsi
(MLD) ve tfech bodech a do hodnoceni byl pouZit primér
téchto zjiSténych hodnot. Na pfi¢ném fezu MLD mezi
8. a 9. obratlem byla zakreslenim a nislednym planimet-
rickym méfenim stanovena jeho plocha.

Pri technologickém rozboru byly odebriny vzorky
MLD v iseku 9. aZ 11. obratle k chemickym analyzam
a fyzikalnim stanovenim. Stanoven byl obsah su$iny,
tuku, bilkovin a cholesterolu. Z fyzikédlnich charakte-
ristik byla stanovena 24 hodin po poraZce hodnota
pHy4, barva masa pii vinové délce 685 nm a ztrita
hmotnosti za 24 hodin.

Pro zpracovéni vysledki bylo vyuZito statistického
programu (Harvey, 1987), ktery vychazi z metody
nejmen$ich ¢tverci a maximalni vérohodnosti.
U vSech sledovanych znaku (s vyjimkou charakteristik
fyzikalniho a chemického rozboru) bylo pouZito linear-
ni regrese na prumérny v€k zvifat pfi zastavu. Tyto
ukazatele byly vyhodnoceny podle modelové rovnice:

Vi =M+A;+B (x-X); + e

kde: yijk - naméfené pozorovani
" — primé&rnd hodnota
A; - odchylka zpisobena skupinou
B(x - X); - linedmi regrese na prim&my vék pfi zdstavu
€k — odchylka zpisobend dal$imi nepostfehnutelnymi vlivy

Rozdily mezi skupinami byly testovany F-testem.
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VYSLEDKY

Souhrn vysledki vykrmnosti je uveden v tab. I.
Rozdily v primérné hmotnosti jednotlivych skupin pfi
zastavu a pfi poraZce jsou malé. Pfepoctend hmotnost
presdhla u v3ech skupin hmotnost poraZkovou, nejvétsi
rozdil (58 kg) byl zaznamenan u skupiny BM. U zby-
vajicich skupin ¢inil rozdil 37 kg (Ch) a 26 kg (C).
Délka vykrmu (pramérné 305 dnii) ani vék pfi porazce
(pramérné 538 dni) se mezi skupinami vyznamné ne-
odliSovaly. Také rozdily mezi skupinami v primérném
dennim pfiristku dosaZeném v prib&hu vykrmu —
1,178 kg (Ch), 1,234 kg (C) a 1,112 kg (BM) — nebyly
vyznamné. Patrny je rozdil v hmotnosti jate¢né opraco-
vanych tél (JOT) — u skupiny BM byla tato hmotnost
o 11,5 kg (ve srovnani s Ch) a o 13,5 kg (ve srovnani
s C) vétsi. Tento vysledek se odrazil v jate¢né vytdz-
nosti, u které byl zji§tén vysoce vyznamny rozdil 3,1 %
(P < 0,01) mezi skupinami C (58,0 %) a BM (61,1 %).
Netto prirustek, do kterého se kromé obdobi vykrmu
promitla i uZitkovost do zéastavu, byl u vech skupin
nevyznamné rozdilny.

MnoiZstvi vnitiniho loje a jeho procentuélni podil
z pordZzkové hmotnosti jsou uvedeny v tab. II. Rozdily
mezi skupinami nejsou u loje ledvinového, obZaludko-
vého, stfevniho, ani u jejich souctu — u loje celkem —
statisticky vyznamné. Ve vSech pripadech je vSak na-

I. Vysledky vykrmu byki — Results of bull fattening

znacena mirné vys§i predispozice k jeho tvorbé u sku-
piny C.

V tab. III jsou uvedeny vysledky technologického
rozboru pravych pilek v absolutnich hodnotich a v pro-
centudlnim podilu z rozebirané pilky. Hmotnost pra-
vych pilek byla u jednotlivych skupin nevyznamné
rozdiln4 a ¢inila 168,8 kg (Ch), 167,7 kg (C) a 174,3 kg
(BM). Vyrazné rozdily byly zji§tény v hmotnosti a po-
dilu masa I. jakosti (maso z plece, kyty, roSténé a svic-
kové). Nejvyssich hodnot doséhla skupina BM (73,7 kg,
42,3 %), pak nasledovala skupina Ch (69,0 kg, 40,9 %)
a posledni byla skupina C (66,9 kg, 39,9 %). Rozdil
mezi skupinami BM a C (10,2 % v absolutnich a 6,0 %
v relativnich hodnotach) byl statisticky vysoce vy-
znamny. Naopak statisticky rozdil nebyl zaznamenan
u masa II. jakosti (maso z kliZzek, podpleci, hrudi a bo-
ku). Zjist&€né absolutni a relativni hodnoty dosaZené ve
skupinach Ch, C a BM byly 68,9 kg, 68,6 kg, 69,6 kg
a 40,8 %, 40,9 %, 39,9 %. Nejlepsi vysledek v.celko-
vém mnoZstvi masa z jate¢né pulky byl zaznamendn,
jak je zfejmé jiz z pfedchozich vysledkl, u skupiny
BM (143.,4 kg). U ostatnich skupin toto mnoZstvi ¢inilo
137,9 kg (Ch) a 135,5 kg (C). U podilu masa celkem
byl zji§tén vyznamny rozdil (P < 0,05) mezi skupinami
BM (82,2 %) a C (80,8 %). U mnoZstvi a podilu oddé-
litelného tuku vyznamny rozdil zji$tén nebyl, avSak
stejné jako v pfipadé vnitfniho loje je zde tendence

Skupina'? Hladina
1
Ukazatel = P BM vyznamnosti'?
. 3 frevs 222,1 234,5 2296
Hmotnost pfi zistavu kg 0,8276
- 15,9 13,1 13,1
3 M+a; 581,1 589,0 580,9
Hmotnost pfed pordzkou kg 0,7435
Siiadi 10,5 8,7 8,7
+a; 617,8 614,6 639,2
Hmotnost pfepodtend? kg B 0,1842
Sy+ai 1.1 9,1 9,2
Délka vykrmu® dny!! Kb AT R 3IES 0,2066
Sp+ai 14,1 11,6 11,7
+a; 540,1 520,4 549,1
V&k phi porfce’ day B 0,2066
Sy+ai 14,1 11,6 11,7
+d; 1,177 1,234 1,112
Primérmy pfiristek ve vykrmu’ kg B+ 0,1796
Sy+ai 0,054 0,045 0,045
] Hta; 3434 3415 355,0
Hmotnost JOT kg 0,1949
Shadi 6,2 5.1 5.1
5 pta; 59,148 58,0% 61,1°
Jate¢nd vytéZnost % 0,0082
Tres 07 06 06
+d; 0,650 0,660 0,648
Netto prirstek!” ke H+a; 0.8877
o 0,023 0,019 0,019

Pro tab. I az V:

Priméry s rozdilnymi symboly jsou vyznamné rozdilné: a, b, ¢ — P < 0,05; A, B, C- P < 0,01

For Tabs. I to V:

Means with different symbols are significantly different: a, b, c - P < 0.05; A, B, C - P < 0.01

10

q

'pmmcler. 2weight at filling, 3we:ight before slaughter, 4converted weight, 5faneninF_, length, ('age at slaughter, 7avccmg(: weight gain during
P 1 iq

carca:

weight, ing percentage,
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II. Produkce loje — Fat production

Skupina® Hladina
Hkazatel Ch C BM vyznamnosti’
+a; 8,2 9,5 19
Ladvinovy 1! ty By 02822
Speai 09 038 08
+a; 1,42 1,62 1,36
Podil z poréZkové hmotnosti? % R 0,3471
Sysal 0,16 0,13 0,13
3 p+a; 5.6 6,4 55
Obzaludkovy 1uj kg 0,5487
Su+ai 0,8 0,6 0,6
+a; 0,96 1,08 0,94
Podil z porézkové hmotnosti % e 0.6109
Syeai 013 0,11 0,11
+a. 34 4,1 4,0
Sttevni 1j* ke #; 0,768
o 08 06 0.6
! B+a, 0,58 0,69 0,69
Podil z poraZkové hmotnosti % 0,8127
S 0,13 0,11 0,11
+a; 192 20,0 17,4
Ltj colkem® ke i 05101
Sp+ai 23 1,9 1,9
4 H+a; 2,96 3,38 2,99
Podil z pordZkové hmotnosti % 0,5897
St 039 032 033

ll(.idney fat, 2proponion in slaughter weight, 3rumen fat, *intestinal fat, >total fat, "group. 7signiﬁcance level

k vy33i tvorbé tuku u plemene C (2,5 kg, 1,5 %) v po-
rovnani s kfiZenci s plemeny Ch (2,0 kg, 1,2 %) a BM
(1,9 kg, 1,1 %). Rozdily mezi skupinami v absolutni
hmotnosti kosti a $lach nejsou velké, pfi porovnani re-
lativnich hodnot (Ch 17,0 %, C 17,4 %, BM 16,6 %)
se v3ak jejich niZ8i zastoupeni v jatecnych télech kfi-
Zenct projevi vyrazné&ji.

Vyznamny rozdil (P < 0,05) byl zji$t€n v poméru
masa I. a II. jakosti (tab. IV) mezi skupinou BM (1,06)
a skupinami Ch (1,003) a C (0,976). Pom&r maso : kos-
ti, ktery vyjadfuje mnoZstvi masa vyprodukovaného na
1 kg kosti, byl nejvyssi rovnéZ u skupiny BM (5,0) ve
srovnani s Ch (4,8) a C (4,7). Vrstva podkoZniho tuku
byla naméfena nejvyssi (6,9 mm) u skupiny C, u zby-
vajicich skupin tyto hodnoty &inily 5,0 mm (Ch)
a 5,2 mm (BM). Vyrazné rozdily byly zaznamenany
u plochy MLD mezi 8. a 9. obratlem s hodnotami
88,2 cm? (Ch), 74,2 cm? (C) a 97,3 cm? (BM). Ve stej-
ném poradi jsou vysledky plochy MLD korigované na
100 kg Zivé hmotnosti pfed porazkou (Ch = 15,2, C =
12,6, BM = 16,8).

Nékolik vybranych vysledka fyzikdlni a chemické
analyzy vzorki masa je uvedeno v tab. V. Hodnoty pH
méfeného 24 hodin po pordZce, barvy masa (% remise
pfi 685 nm) a ztrity hmotnosti odkapem za 24 hodin
jsou nevyznamné rozdilné. Pfi chemické analyze byly
hodnoceny podily suSiny, bilkovin, tuku a cholesterolu.
Ani zde se v8ak nevyskytly statisticky vyznamné roz-
dily.

Pfi zpenéZovani na jatkdch byla vSechna jatena téla
klasifikovana podle CSN 46 6120 Jate¢ny skot. Jate&na
té€la vSech skupin byla zafazena do tfid A1, A2 a A3,
pocty u jednotlivych skupin jsou uvedeny v tab. VI. Pfi
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vypoctu primémé realizované ceny za 1 kg Zivé hmot-
nosti a 1 kg JOT bylo po€itano s témito cenami v jed-
notlivych tfidach: Al — 63,9 K¢, A2 - 61,2 K&, A3 —
58,5 K&. Primérné realizovana cena za 1 kg Zivé hmot-
nosti byla ve skupiniach Ch, C a BM 37,1 K&, 35,9 K&
a 38,4 K¢&/kg. Rozdil u obou skupin kfiZenct ve srov-
néni s plemenem C ¢&ini 43,3 % (Ch) a +7,0 % (BM).
Primérna realizovana cena za 1 kg JOT byla 62,6 K&
(Ch), 61,9 K& (C) a 62,9 K& (BM). Ve srovnani se
skupinou C to bylo u skupiny Ch o 1,1 % a u skupiny
BM o 1,6 % vice.

DISKUSE

Vliv plemene se v naSem experimentu vyrazn€ ne-
projevil na vysi denniho pfirustku a netto pfiristku —
byci plemene C a kiiZenci s masnymi plemeny velkého
t€lesného rdmce nedosahli vyznamné rozdilnych vy-
sledku. Neprukazny rozdil v dennim pfirdstku mezi by-
ky-kiiZenci BM x MRY a Cistokrevnymi byky plemene
MRY uvadéji Michaux et al. (1990). Podobné vy-
sledky, ale s pouZitim Eernostrakatého plemene jako
kontrolni skupiny, uvaddéji Morris (1993). Naopak
mnozi autofi, ktefi porovnavali vykrmnost Sernostraka-
tého skotu a kfiZencii s plemenem Ch (Bech An-
dersen etal., 1977) nebo BM (Gerhardy, 1994),
uvadéji prirastky kfiZzencu vyznamné vyssi.

Rozdil mezi jednotlivymi skupinami se naplno projevil
pfi srovnani hmotnosti JOT a jatetné vyt€Znosti, které
byly zejména v pripadé kfiZenci s BM vyrazné vyssi neZ
u byki plemene C. Vysokou jate€nou vytéZnost pii kii-
Zeni s plemenem BM zjistil napf. Steen (1995).
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I1I. Technologicky rozbor jatetnych pilek — Technological analysis of sides of beef

ki Skupina* Hladina
Ch .c BM vyznamnosti
o § W+ 168.8 167,7 1743
Hmotnost pravé pulky kg 0,2234
Syvai 3,1 2,6 2,6
+a; 69,0482 66,9 7k
Maso 1. jakosti2 ke Fo:d 00062
Tk 1,6 1,3 1,3
: pa; 40,975 39,98 42,3%
Podil z jateéné pilky? % 0,0092
Siiil 0,6 0,5 0,5
G o) W+ 68,9 68,6 69,6
Maso II. jakosti kg 0,8527
Sy 1,5 1,3 1,3
+a; 40,8 40,9 39.9
Podil 2 jatené pilky % Wi 0,0856
Susai 0,4 0,3 0,3
+a; 137,9 135,5 143,4
Maso celkem® kg R 0,0750
S 2.8 23 2,3
j p W+ 81,7 80,8 82,2"
Podil z jateéné pulky % 0,0348
Spai 0.5 0,4 0,4
+a; 2,0 2,5 1,9
Oddélitelny tuk® ke g 0,1894
Sp+ai 0,3 0,2 0,3
+a; 1,2 15 1,1
Podil z jatené plky % it 0,1226
Speai 0.2 0,1 0,1
2 28,6 29,2 28,9
Kosti + Slachy” ke i 0.8706
i 08 0,7 0,7
+a; 17,0 17,4 16,6
Podil z jate&né piilky % Hekd; 0,3273
Shead 0,4 04 04

lright side weight, zprime meat, 3pmporticm in the side of beef, 4gmde 11 meat, “total meat, ('sepurnble fat, "bones + tendons, "group,

9signiﬁcum:e level

IV. Technologicky rozbor jatednych pulek — Technological analysis of sides of beef

dad Skupina’ Hladina
Ch c BM vyznamnosti®
H+a; 1,00° 0,98 1,06
Pomér maso I : maso II' ! 0,0126
S 0,02 0,02 002
+a; 4,83 4,66 4,98
Pomér maso : kosti? Bbe 0,1830
Siia 0,15 0,12 0,12
+ 2141 18,87 22,58
H JOT : 14j celkem? e 0.5818
58 3,18 2,62 2,64
+a; 50 6,9 52
Tuk (ro¥ténec)* mm S 0,0714
Speai 08 0.6 0.6
+a; 88,2" 742" 97,3
Plocha MLD? cm? fte 0,0087
Su+ai 59 4,9 4.9
+; 1520% 12,6 16,8
Plocha MLD/100 kg %, h.5 P 0,0080
Sy 11 09 09 :
lprime meat to grade II meat ratio, Zmeat to bone ratio, *dressed carcass weight to total fat, “fat (ribmeat), 3 y le area, % y

area/100 kg Iwt., 7group. xsigniﬁcance level

tuku na ro$ténci. A¢koli zde nebyly zji§té€ny statisticky
vyznamné rozdily, u vSech ukazateld byla zazname-
nana zcela shodna tendence k niZsi tvorbé tuku u obou
skupin kfiZenci. Nizky sklon k protu¢néni jateSnych

Porovnéni predispozice jednotlivych genotypu
k tvorbé tuku bylo provedeno hodnocenim ukazateli:
mnoZstvi vnitiniho loje, mnoZstvi oddélitelného tuku
z jatedné pilky, pfipadné méfenim vrstvy podkoZniho
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V. Vysledky fyzikalniho a chemického rozboru vzorku MLD — Results of physical and chemical analyses of an eye-muscle sample

Uk Skupina’ Hladina i
Ch c BM vyznamnosti
pha; 5,48 547 5,55
pH 24 0,2733
Sysai 0,04 0,04 0,03
o b : p+g; 41,3 35,8 36,1
Barva (% remise pfi 685 nm) 0,2022
Susai 2,4 2,4 2,1
! s pa; 134 1,91 1,74
Ztrata hmotnosti za 24 hodin % 0,5955
Su+ai 0,41 0,41 0,35
+a; 255,2 249,5 2419
SuSina’ g/kg P 0,0834
: Susai 44 4.4 3.7
+a; 208,9 2109 207,0
Bilkoviny® g/kg b 0,3497
Saai 2,0 2,0 1,7
+a; 33,8 25,8 22,1
TukS kg e 0,1534
Sysai 4.5 4,5 3.8
+a: 0,49 0,46 0,39
Cholesterol® g/kg i 0,0799
Sicisi 0,03 0,03 0,03
Yeolor (% reflectance at 685 nm), 2weight loss in 24 hrs, 3dry matter, 4proteins, Sfat, Scholesterol, 7g:oup, xsigniﬁcance level
VI. Zatfidéni JOT a zpen&Zeni — Dressed carcass classes and realization
Skupina’
Ukazatel
Ch € BM
Potet kusi zatfidéngch do A1’ 5 2 8
Potet kusu zatfidéngch do A2% 2 6 3
Potet kusii zatfidénych do A3? 1 - -
Pram&ma realizovand cena za 1 kg Z. h.* K& 37,1 35,9 384
Rozdil’ (C = 100 %) % +3,3 0 +7.0
Prim&ma realizovana cena za | kg JOTS K& 62,6 61,9 62,9
Rozdil (C = 100 %) Jo +1,1 0 +1,6

'number of animals in class Al, *number of animals in class A2, *number of animals in class A3, ‘avcmgc realized price per 1 kg lwt.,

difference, "average realized price per 1 kg of dressed carcass, group

tél u kiiZenct s plemenem Ch uvidéji Southgate
et al. (1988) a u kiiZenci s plemenem BM Steen
a Kilpatrick (1995).

Vyznamné rozdily byly zjiStény pfi hodnoceni tech-
nologického rozboru jate¢nych pulek. Podil masa cel-
kem a masa I. jakosti byl vySsi ve prospéch obou sku-
pin kifZenci, pfi¢emZ rozdil mezi skupinami C a BM
byl statisticky vyznamny. Také plocha fezu MLD byla
vyznamné vys$§i u kiiZenct. Naopak podil kosti byl
vy$8i u skupiny C. Svédéi to o mnohem lep§im osvale-
ni a piiznivéjdi skladb& jatetného t&€la u obou skupin
kfiZenc a zejména pak u skupiny BM, kterad byla ve
vétsiné ukazateli hodnocena nejvyse. Tato zjisténi jsou
v souladu s vysledky autori Keane et al. (1990)
a Keane (1994).

Ve vysledcich fyzikalniho a chemického rozboru
masa se nevyskytly vyznamné rozdily mezi skupinami.
Pii stanoveni svétlosti masa remisi byly zji§téné hod-
noty vyssi, nez uvadéji Bartoi et al. (1995). Zaji-
mava je tendence k niZ§imu mnoZstvi su$iny a niZ§imu
mnoZstvi tuku u skupiny kfiZenct s plemenem BM.

242

Z vysledkt experimentu vyplyvd vhodnost pouZiti
plemen charolais a zejména belgické modrobilé k uZit-
kovému kfiZeni, zvla§té z diuvodu vysoké zmasilosti
jateEnych t&€l a piiznivého podilu cennych masnych
partii. Tyto rozdily v charakteristikich jatecného téla
v porovnani s kontrolni skupinou byku Ceského straka-
tého skotu se projevily i v pfiznivéj§im zpenéZeni. Po-
kud by byly primérné porazkové hmotnosti byku vsech
skupin rovny 580 kg, primérné cena za jaten& opra-
cované télo by byla u kiiZenct s plemenem Ch o témér
696 K¢ a u kiiZencu s plemenem BM o 1 450 K¢& vyssi
neZ u byki plemene C, coZ pfi souCasnych nevelkych
diferencich v cenich mezi jednotlivymi klasifikaénimi
tfidami nejsou rozdily zanedbatelné.
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Z VEDECKEHO ZIVOTA

Stoleté vyroc¢i narozeni Dr. Ing. Zderika Munka

V lednu tohoto roku uplynulo 100 let od narozeni nejvy-
znamné&j§iho reprezentanta Tauferovy moravské zootechnic-
ké 3koly Dr. Ing. Zdeitka Munka. Jeho tviiréi, védeckovyz-
kumnad i pedagogicka aktivita pfispéla vyznamné k vytvafeni
v&dniho zootechnického oboru i jeho sepéti s praktickym vy-
uZitim v&deckotechnickych poznatku.

Dr. Ing. Zden&k Munk se narodil 18. 1. 1898 v DomazZe-
licich u Pferova. Venkovské prostiedi, tehdy zce souvisejici
se zem&d&lstvim, pfedeviim chovem hospodéfskych zvifat,
formovalo od ttlého vé€ku jeho zdjem o prohloubeni znalosti
v tomto oboru. Proto se po maturit€ na klasickém gymnéziu
v KroméfiZi a ndvratu z italské fronty prvni svétové valky
zapsal ke studiu na Vysoké Skole zemédélské v Brné. Patfil
k nejtalentovan&jdim studentim ro&niku a V8Z vystudoval
s vyznamendnim. Promoval s 24 dal¥imi studenty v roce
1924,

V prub&hu studia zaujal postiehem i zijmem o obecnou
a speciélni zootechniku prof. MVDr. J. Taufera, ktery mu po
promoci nabidl funkci asistenta v jim fizeném zootechnic-
kém oddéleni Zemského vyzkumného tstavu zootechnické-
ho. Ing. Z. Munk této pfileZitosti dokonale vyuZil ve pro-
spéch Slechténi koni, skotu i prasat.

Pomohl prof. Tauferovi zaloZit a déle isp&¥né fidit dosti-
hovou stdj Morava. Jejim poslanim bylo &elit negativnim du-
sledkim povileiné finan¢ni krize napajedelského chovu
omezenim prodeje nejperspektivn&jdich napajedelskych koni
zahrani¢nim zdjemcim. Stdj Morava byla zfizena s pfispé-
nim Zemského vyboru na Moravé a v letech 1925-1932 pat-
fila k nejisp&$n&jsim. Jeji funkci pfevzala po odkoupeni na-
pajedelského hieb&ina &s. stdtem dostihovéd stdj hieb&ina
Napajedla.

Hipologie patfila do popfedi zajmu Ing. Z. Munka. Proto
vyuZil moZnosti prohloubit si znalosti v oboru stdZemi ve
statnich hfeb&inech Kladruby nad Labem, Topol&ianky a Na-
pajedla a ve vojenském hieb&iné v Hostouni.

V roce 1928 byl ustanoven zastupcem pfednosty sekce
pro pokusnou zootechniku, fizené prof. Taufrem. Tim dozna-
la jeho &indost Sir§iho zamé&feni. Pfispél k rozvoji zvelebova-
cich akci v chovu skotu, pfedev§im kontroly uZitkovosti. Byl
inicidtorem zfizeni stanice pro kontrolu vykrmnosti a vyt&z-
nosti potomstva plemennych prasnic v Troubsku u Brna.
Pfedmétem jeho nejintenzivnéjSiho zdjmu vak zistal chov
koni. V roce 1937 dokondil a isp&Sné& obhdjil doktorskou di-
sertaci na téma ,Biometricky pfisp&vek k otdzce vlivu indi-
viduality na délku doby bfezosti klisen®, v dal§im roce byl
promovén na doktora technickych véd.

Po odchodu prof. Taufera do vysluZby byl povéfen pro-
zatimnim fizenim sekce pro pokusnou zootechniku a v roce
1946 pievzal oficialné jeji vedeni. V povéletném obdobi tiz-
ce spolupracoval s MVDr. Perni¢kou na vybudovani hfeb&ina
Horné MoteSice. Jejich zdsluhou doSlo k dokonalej§imu vy-
uZiti koni vojenskych chovi a hiibaren pfi tvorb& mot&sické-
ho polokrevného stdda klisen.

Z aktivit zaméfenych na rozvoj chovu skotu je tfeba vy-
zvednout podil Dr. Munka na vyhledéni a sestaveni hibinec-
kého stéda pro vznikajici VUCHS v Rapoting. Toto stido se
pozdéji stalo zdkladem tamniho 3lechtitelského chovu.

V roce 1948 patfil ke spoluorganizatorim Slovanské ze-
médélské vystavy v Praze. Jeji Gsp&ch byl svédectvim o vy-
spélosti tehdejiho eskoslovenského chovatelstvi i soudin-
nosti védeckovyzkumné zdkladny s chovatelskou praxi.

Konsolidované chovatelstvi viak bohuZel nevyhovovalo
tehdej$im mocenskym zaméram. Proto byla funkce védecko-
vyzkumné zdkladny oslabena zru$enim Zemského vyzkum-
ného zootechnického istavu v Brn&. Chovatelskym vyzku-
mem byl povéfen Vyzkumny tstav v Hluboké nad Vitavou.
Jeho vedeni zrusilo pokusnou zootechnickou sekci a jeji ¢in-
nost nahradilo direktivnimi dkoly pro zootechnicky vyzkum.
Dr. Ing. Munk ziistal zamé&stnancem tohoto ustavu aZ do roku
1953. Tehdy pfesel do Vyzkumného tustavu krmivafského
v Brng, kde byl. pfednostou oddéleni chovu velkych hospo-
défskych zvifat. V roce 1958 byl penzionovan.

Odchodem do diichodu nepferudil Dr. Ing. Munk svou
védeckovyzkumnou a poradenskou aktivitu, Svymi odborny-
mi radami pomdhal organizovat chovy koni i skotu zejména
v nejbliZz§im okoli Brna. Doporudil spravnou orientaci teplo-
krevného chovu koni JZD Bofitov. Jeho zkuSenosti se Slech-
té€nim skotu vyuZivaly i jiné zemé&délské podniky.

Dr. Ing. Munk byl poradcem kateder specidlni zootechni-
ky V8Z a V8V v Bmé. Pomihal za&inajicim vyzkumnikiim
spravné orientovat jejich ¢innost a radil jim, jak vyuZit vy-
sledki jejich praci v praktickém chovatelstvi. Byl oponentem
vétSiny kandidatskych disertaci z chovu koni.

Diky schopnosti piesné definovat problém i jazykovym
znalostem byl jednim z nejaktivnéjSich tvirca terminologic-
kych slovniki z chovu koni, chovu skotu a obecné zootech-
niky. Z jeho iniciativy do$lo v roce 1979 k pokusu piepraco-
vat a rozsifit terminologicky slovnik z chovu koni. Je
symbolické, Ze pfi intenzivni &innosti na pfetviieni nazvo-
slovi ukonéil svoji odbornou €innost i Zivotni pout.

Jeho védeckovyzkumna &innost i organizaéni chovatelskd
aktivita byla ocenéna medaili ,,200 let zeméd&lské vyroby",
sttibrnou medaili CSAZ ,Za zasluhy o rozvoj v&dy a vyzku-
mu", Tauferovou medaili ,,Za z4sluhy o chov hospodéiskych
zvitat VSZ v Brn&" a PeSinovou medaili VSV v Brng.

Dr. Munk byl pfednim reprezentantem Tauferovy morav-
ské zootechnické 3koly. Schopnost origindlniho pfistupu
k feSeni problému ho viak ndzorové pfibliZila i okruhu prof.
Bilka. Spole¢né s reprezentanty této $koly patfil k prukopni-
kiim a pfednim opordm jeho oboru. Soustavné studium &es-
kych i cizojazyénych zootechnickych tituld a schopnost lo-
gického mySleni mu umozZnily feSit vyzkumné ikoly
s udivujici originalitou a pfesnosti. Stejné obdivuhodna byla
jeho schopnost aplikovat ziskané poznani v praktickém cho-
vatelstvi. Diky t&émto pfednostem zistdvd jeho dilo vzorem
a stdlou inspiraci pro jeho nasledovniky.

Ing. Drahoslav MisaF, CSc.
Mendelova zemédélskad a lesnickd univerzita v Brné

CZECH J. ANIM. SCI., 43, 1998: 244



INSTRUCTIONS FOR AUTHORS

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

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

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

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

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

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

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

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

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

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

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

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

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

If any abbreviation is used in the paper, it is necessary to
mention its full form at least once to avoid misunderstandIng.
The abbreviations should not be used in the title of the paper
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Metoda se popisuje pouze tehdy, je-li plivodni, jinak posta-
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Literatura musi odpovidat statni normé CSN 01 0197. Ci-
tace se fadi abecedné podle jména prvnich autori. Odkazy na
literaturu v textu uvadé&ji jméno autora a rok vydani. Do se-
znamu se zafadi jen prace citované v textu. Na price v sezna-
mu literatury musi byt odkaz v textu.

Na zvla$tnim list€ uvadi autor plné jméno (i spoluautori),
akademické, védecké a pedagogické tituly a podrobnou adresu
pracovisté s PSC, &islo telefonu a faxu, popf. e-mail.
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