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ENVIRONMENTAL ASPECTS OF EARLY GROWTH
TRAITS IN AWASSI SHEEP BREED

VLIV FAKTORU PROSTREDI NA UKAZATELE RANEHO RUSTU OVCI
PLEMENE AWASSI

S. I Said', M. M. Muwalla', J. P. Hanrahan? A. Orhan'

! Jordan University of Science and Technology, Faculty of Agriculture, Department
of Animal Production, Irbid, Jordan
4 Teagasc, Belclare Research Centre, Tuam, Co., Galway, Ireland

ABSTRACT: Data on 888 records of Awassi lambs were analyzed to study some aspects of early growth traits. Least squares
means for birth weight, weaning weight and growth rate from birth to weaning were 4.4 + 0.04 kg, 19.7 + 0.2 kg, 195.1 34 g,
respectively. Year, type of birth, sex, age of dam, birth day, birth day within the year affected significantly all the traits.
Growth rate of the single and twin lambs were 215.4 and 174.7 g, respectively. Male lambs grew faster than females. Dams
of 4 years of age had higher growth rate of lambs than all other age groups. Year by sex interaction showed a highly significant
(P <0.01) effect on weaning weight and growth rate, but there was no evidence for any interaction on birth weight. Regression
coefficients of birth weight, weaning weight and growth rate on birth day were 0.011 kg/day, —0.076 kg/day and —0.938 g/day,
respectively. Negative regression indicates that lambs weaned earlier in the season had higher weaning weights and growth
rate than those weaned later. This might suggest that lambs born earlier in the season get more benefit from nursing abilities
of ewes, as well as from the environmental conditions.

Keywords: Awassi; growth rate; birth weight; weaning weight

ABSTRAKT: Ke studiu nékterych aspektii u znakd raného ristu jsme provedli rozbor dat pochazejicich z 888 zaznamu
o jehilatech plemene awassi. P¥islu§né priméry nejmensSich &tvercli pro hmotnost pfi narozeni, hmotnost pii odstavu a inten-
zitu ristu v obdobi od narozeni do odstavu &inily 4,4 + 0,04 kg, 19,7 £0,2 kg a 195,1 * 3,4 g. V3echny znaky byly vyznamng
ovlivnény roénikem, zpisobem narozeni, pohlavim, vékem matky, terminem narozeni v daném roce. Intenzita ristu u jehiiat
jedinaCku a u dvojéat dosahovala hodnot 215,4 a 174,7 g. Rust berankd byl rychlejsi neZ rist jehniek. Jehiiata matek ve
véku 4 let vykazovala vy33i intenzitu ristu neZ viechny ostatni vékové skupiny. Interakce mezi ro¢nikem a pohlavim naznacila
vysoce vyznamny vliv (P < 0,01) na hmotnost pfi odstavu a na intenzitu ristu, nezjistili jsme v¥ak Zadnou interakci s hmot-
nosti pfi narozeni. Hodnoty koeficientii regrese hmotnosti pfi narozeni, hmotnosti pfi odstavu a intenzity ristu na den narozeni
¢inily 0,011 kg/den, -0,076 kg/den a —0,938 g/den. Zaporna regrese dokumentuje, Ze jehfiata odstavend b&hem sezony
v dfivéj$im terminu méla vy33i hmotnost pfi odstavu a intenzitu riistu neZ jehiiata odstavena pozdgji. To by mohlo znamenat,
Ze jehilata narozend b&€hem sezony v dfivéj$im terminu maji v&tSi uZitek jak z kojicich bahnic, tak z podminek prostiedi.

Klicova slova: awassi; rist; hmotnost pfi narozeni; hmotnost pfi odstavu

INTRODUCTION

The Awassi breed of sheep is common to most of
the Middle East Countries including Jordan, Iraq, Syria
and Lebanon. It is an extremely hardy sheep breed, well
adapted over centuries of use to nomadic and more
sedentary rural management. It is a triple purpose ani-
mal producing meat, milk and wool. Although Awassi
is the natural or basic breed of sheep for production in
these areas and a logical choice as the native or basic
breed for any genetic improvement because of its ap-

parent adaptation, its availability and acceptability to
both producer and consumer. Environmental effects are
one of the sources of error which reduces the precision
in genetical studies. Therefore, identification of these
effects is an important step to apply a selection pro-
gram for the growth traits. Birth weights, weaning
weights and growth rates were reported by Rottensten
and Ampy (1971), Bhattacharya and Harb (1973),
Khalifa and Duayfi (1979), Alrawi et al. (1982), Said
and Alrawi (1990), Alkass et al. (1991), El Awad et al.
(1994) and Gursoy et al. (1995). The objectives of this
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study were to examine the effects of year, type of birth,
sex, age of dam, year and sex interaction, regression on
age at weaning and birth day within year on birth weight,
weaning weight and growth rate.

MATERIAL AND METHODS

The data were collected from records over the years
1993, 1994, 1995 on Awassi sheep reared at the Center
of Agricultural Research and Production of the Jordan
University of Science and Technology. The lambs were
weighed and ear tagged within 24 hr of birth and again
weighed at weaning. Ewes were flushed two weeks
prior to and during the mating season by a daily allow-
ance of 0.2 kg of a 14% CP concentrate mixture. The
ewes were grazed from March to October on alfalfa,
clover, green barley and residual barley after the harvest.
One month prior to the lambing season ewes were given
1 kg/day concentrate. During lambing season ewes re-
ceived 1 kg/day of concentrate and 0.5 kg/day of straw
plus grazing. Lambs were suckling from their mothers
until weaning at approximately 90 days of age. During
suckling the lambs were supplemented with increasing
daily amounts of a concentrate mixture. These lambs
received about 0.2 kg/day of concentrate mixture until
weaning. The birth weight, weaning weight, and growth
rate from birth to weaning were studied. The investi-
gated environmental factors were year of birth, type of
birth, sex, age of dam, year by sex interaction, age at
weaning, birth day (date of lambing, which means that
the lambing date on Ist of January was coded as one
and lambing date on the last day of the year coded as
three hundred sixty five) and birth day within year. The
data files over the years were converted to a database
format and checked for consistency. In preparing data
files for analysis, age of dam was set to S years for all
ewes aged = 5 years. The data were analyzed using
Harvey’s Least Squares and Maximum Likelihood Pro-
gramme (1990).

The fixed model was used to describe the birth weight:

Yijim =K+ 1+ i+ S+ @+ (1) + b, (x,-jkl,,,-B +
+ by Cijm = %) + €jjim

Where: p ~ overall mean
U] — effect of the i-th year (i = 1, 2, 3)
4 - effect of j-th type of birth (j = 1, 2)
Sk - effect of k-th sex (k= 1, 2)
@ - effect of I-th age of dam (/= 1, 2, 3, 4, 5)

The degrees of freedom of the dam age are di-
vided into linear, quadratic and cubic orthogo-
nal polynomials.
b, — linear regression coefficient on birth day (lamb-
ings started from September until January)
Xijkim — % — deviation of the birth day of individual from the
average birth day at measurement
€iikim - error term
The same model, used for weaning weight and growth
rate, included the term b, Wijkim —_W); b, is the regres-
sion on age at weaning, Wy, — w is the individuals
weaning age, expressed as deviation from the mean.

RESULTS AND DISCUSSION

Birth weight

The least squares analysis of variance and means
(kg) along with standard errors for birth weight are
presented in Tables 1 and 2. The overall mean for birth
weight was 4.4 *+ 0.04 kg. The birth weight of the
Awassi breed was reported by researchers in many
countries. Average birth weight of 3.7 to 4.7 kg was
reported earlier on Awassi breed in Iraq by Juma and
Eliya (1973). Alrawi et al. (1982), Juma et al. (1985),
Said and Alrawi (1990) reported an average birth weight
of 3.89 kg, 4.09 kg, 4.51 kg, respectively, for the Iraqi
Awassi lambs. Guney and Bicer (1986) reported a birth
weight of 4.4 kg for the Turkish Awassi breed, while
Sonmez et al. (1981) reported the value of 3.68 kg for
the same breed. In Saudi Arabia, the birth weight of
Awassi lambs was 4.14 kg (Eltawil and Narendran,

Table 1. Mean squares for birth weight, weaning weight and growth rate

Source of variation d.f. Birth weight (kg) d.f. Weaning weight (kg) Growth rate (g)
Year 2 374" 2 379.6" 72 084.0"
Type of birth 1 597" 1 1701.1"* 157 765.6"
Sex 1 49" 1 1547.8" 147 472.5"
Age of dam 3 52" 3 96.8" 14 063.8"
Linear 1 43" 1 1322° 24529.1"
Quadratic 1 14" 1 149.8" 17 007.4"
Cubic 1 0.01 1 8.3 654.7
Year x sex 2 0.01 2 263.7"" 13 2729"
Weaning age it - 1 104.2" 172 918.2"
Birth day 1 832" 1 2538.4" 378 199.2"
Birth day within year 2 859" 2 624.6" 40 996.6™
Remainder 875 0.75 874 19.8 2824.8

‘P <005 " P<0.01

CZECH J. ANIM. SCIL, 45, 2000: 1-5



Table 2. Least square means * standard errors for birth weight, weaning weight and growth rate

Independent variable Number Birth weight (kg) Weaning weight (kg) Growth rate (g)
Overall mean 888 4.4+0.04 19.7£0.2 195.1 £ 3.4
Year

1993 179 3.8 +0.08" 21.4+0.7" 223.6+ 9.1
1994 340 4.8+ 0.06" 19.7 03" 191.0+ 4.1
1995 369 4.4+ 0.06° 18.0 + 0.3° 170.6 + 3.8°
Type of birth

Single 767 4.7 +0.03" 21.8+0.2° 2154 £2.5°
Twin 121 4.0 +0.08" 17.6 + 0.4" 174.7 £ 5.6
Sex

Male 512 4.4+ 005" 21.2+03" 209.6 +3.7"
Female 376 43+ 0.06" 18.2+0.3" 180.5 + 4.1°
Age of dam (yrs)

2 112 4.1 +0.09" 18.5 + 0.4" 180.3 £ 5.8"

3 188 44+007" 19.7 + 0.4 1952 + 4.9™

4 174 45+007" 20.6 + 04" 2047 + 49"
>5 414 4.4 +0.045" 20.0 +0.3" 200.1 + 3.6"
Year x sex interaction

1993 x male 131 3.9 +0.08" 242+ 0.7° 245.7 £9.3°
1993 x female 48 3.8+ 0.13" 18.5+09" 201.4 % 10.8"
1994 x male 180 49+0.07* 20.8 + 0.4° 205.6 + 4.9
1994 x female 160 4.7+0.07" 18.6 +0.4" 176.3 £ 5.1°
1995 x male 201 45+0.07" 18.6 £ 0.3" 177.4 + 4.4
1995 x female 168 4.4 +0.07" 17.5 £ 0.4" 163.9 + 4.9°
Linear regression on:

(a) age at weaning - 0.044 £ 0.019" -1.831 £0.234""
(b) birth day 0.011 £0.001" -0.076 + 0.006"" -0.938 £ 0.081""
(c) birth day within year

1993 -0.001 £ 0.001 ~0.140 £ 0.010 ~1.430 £ 0.126
1994 0.035 £ 0.002 -0.036 + 0.013 -0.712 £ 0.156
1995 -0.0001 % 0.0012 -0.053 % 0.006 -0.670 * 0.082

Effect not designated by the same letter differs significantly (P < 0.05)

1990), while in Pakistan, the average birth weight of
Awassi lambs was 4.08 kg (Khan et al., 1991). The
present finding of the birth weight is comparable to that
reported by Guney and Bicer (1986) and Said and Alrawi
(1990). Year of birth significantly (P < 0.01) influ-
enced the birth weight of lambs. This may be attributed
to the variation in environmental conditions such as
temperature and humidity which were affecting the
ewes during the last period of their pregnancy. Signifi-
cant effect of year on birth weight was also reported by
Juma and Faraj (1966), Kazzal et al. (1974) and Said
and Alrawi (1990) in the Awassi breed. Lambs born as
singles were 0.7 kg heavier than those born as twins
(P < 0.01) and males were 0.1 kg heavier than the
females (P < 0.05). Juma et al. (1985) reported a least
squares estimate of 4.56 and 3.67 kg for the single
lambs and twins, respectively, for birth weight and for
males and females 4.31 and 3.91 kg (P < 0.01) of the
Awassi and Arabi breeds, respectively. While Said and
Alrawi (1990) reported the least squares means for single

CZECH J. ANIM. SCI., 45, 2000: 1-5

and twin lambs (4.9, 4.0 kg, respectively) and for males
and females (4.5, 4.4 kg, respectively) (P < 0.01) on
the Awassi breed. The estimates of type of birth and
sex in the present study are comparable to those re-
ported by Said and Alrawi (1990). The effects of type
of birth and sex were both significant and of a magni-
tude expected in the population kept under temperate
conditions. The effect of dam age on birth weight was
significant (P < 0.01) with significant linear and quad-
ratic components and a maximum at age 4 years (Table
1). Table 2 shows that 2 years old ewes delivered sig-
nificantly (P < 0.05) smaller lambs compared with 3,4
and 5 years old ones (4.1 vs. 4.4, 4.5, 4.4 kg, respec-
tively). This difference may be due to better pre-natal
environment provided for growth and development of the
lambs due to the stage of maturity and heavier dams
during pregnancy. Similar findings were obtained by
many investigators for different breeds including
Eltawil er al. (1970), Fahim (1985), Said and Alrawi
(1990). In the present study, there was no evidence of



any interaction between year and sex effects on birth
weight. The regression coefficient of birth weight on
birth day was 0.011 kg/day. Day of birth had a signifi-
cant effect on birth weight but the magnitude of this
effect varied between the years (P < 0.01). In 1994 the
regression coefficient was +0.035 compared with
-0.001 in 1993 and -0.0001 in 1995. Another analysis
for the same set of data by studying the month-year
effect on birth weight showed that the birth weight
increases by advancing in lambing months from Sep-
tember to November, then it declined in December and
January. This reflects the favorable climatic conditions
and availability of feed of good quality during the late
period of ewe pregnancy. The coefficient of variation
for birth weight was 0.17.

Weaning weight and growth rate

The results from analysis of weaning weight and
growth rate are given in Tables 1 and 2. The overall
means for weaning weight, growth rate and weaning
age were 19.740.2 kg, 195.1 + 3.4 g, 87.0 + 0.4 days,
respectively. Least squares of weaning weight were re-
ported by many researchers on the same breed
(Awassi). Alrawi et al. (1982) reported weaning weight
of 17.7 kg when the lambs were weaned at 90 days.
Juma et al. (1985) found a value 18.33 kg for weaning
weight at 120 days. Eltawil and Narendran (1990) ob-
tained a weaning weight of 21.2 kg when weaned at
12 weeks, while Khan et al. (1991) reported weaning
weight of 27.94 kg when the lambs were weaned at
118 days. These differences in weaning weight may re-
flect the weaning age difference and variation in the
quantity and quality of feeds which were consumed by
lactating ewes. The effects of years were highly signifi-
cantly (P < 0.01) different for weaning weight and
growth rate. The least square means for weaning weight
and growth rate during the years 1993, 1994, 1995 were
214, 19.7, 18.0 kg, and 223.6, 191.0, 170.6 g, respec-
tively. Such effect of lambing year may be attributed
to the fluctuation between years in environmental con-
ditions and milk secretion. Tables 1 and 2 revealed that
single and twin lambs weighed at weaning 21.8, 17.6 kg,
respectively, while growth rates were 215.4, 174.7 g,
respectively. These differences between singles and twins
might be due to the heavier weight of singles at birth
and to the higher milk consumption of the singles than
the twins. Type of birth had a highly significant effect
(P < 0.01) on weaning weight and growth rate. These
results in agreement with the observations of Bhat et
al. (1981), Alrawi et al. (1982) and Juma et al. (1985),
who reported a highly significant effect on the both
traits. Male lambs grew faster than females. This may
be the effect of sex hormones that tend to become more
pronounced as animals grew older. The effect of sex on
postpartum weights of lambs is consistent with reports
on different breeds in different countries (Fahmy et al.,
1969; Eltawil et al., 1970; Kazzal, 1973; Juma et al.,
1985). Age of dam had a significant effect on weaning

4

weight and growth rate, as well as a significant effect
on linear and quadratic regressions. Dams of 4 years of
age had heavier lambs at weaning and higher growth
rate than all other age groups. These findings showed
the same trend as the previous results of the effect of
dam age on birth weight. This can be explained by the
differences in weaning weight and growth rate which
may be due to differences in birth weight of lambs and
nursing abilities of their mothers. Alrawi et al. (1982)
found that weaning weight and growth rate increased
by 5.3 and 0.004 g, respectively, for each month in-
crease in age of dam. Similarly, Hazel and Terril (1945,
1946), Bhadula and Bhat (1980) and Juma et al. (1985)
found a significant effect of age of dam on weaning
weight and growth rate in different breeds. Also the
results in Table 1 indicated a highly significant (P < 0.01)
interaction between year and sex for weaning weight
and growth rate. The results in Table 2 showed that for
the year 1993 the weaning weights for males and fe-
males were 24.2 and 18.5 kg, while the corresponding
weights for the years 1994 and 1995 were 20.8, 18.6 kg
and 18.6, 17.5 kg, respectively. The same trend was
also recorded for growth rate. Age at weaning had
a significant effect on weaning weight and growth rate.
The coefficients of variability of weight at weaning and
growth rate were relatively high 0.20 and 0.25, respec-
tively. The regression coefficients of weaning weight and
growth rate on age at weaning were 0.044 kg/day and
—1.831 g/day, respectively. The negative value of growth
rate was expected. The above results suggest to wean
the lambs at age lower than the average weaning age
(87.0 £ 0.4 day) which was used in the present study.
Eltawil et al. (1970) found that the partial regression of
weaning weight on age was 0.171 kg/day. From further
analysis of the data, the regression of weaning weight
on birth weight (1.42 kg/kg) (P < 0.01) was found.
Eltawil et al. (1970) reported a value of 2.45 +0.11 kg/kg
(P < 0.01) for regression of weaning weight on birth
weight, and they suggested that such a relationship
could be useful for early selection of the lambs. Table 2
shows a highly significant regression coefficient
(P < 0.01) of weight at weaning and growth rate on
birth day (-0.076 kg/day and -0.938 g/day, respec-
tively). The same trend for birth day within the years
was also observed. Negative regression indicates that
lambs weaned earlier in the season had higher weaning
weights and growth rate than those weaned later. This
might suggest that lambs born earlier in the season get
more benefit from nursing abilities of ewes as well as
from the environmental conditions.
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UCINOK SYNTETICKEHO ULTRAZVUKU NA LIAHNUTIE
A POHLAVNU DIFERENCIACIU KURCIAT

THE EFFECT OF SYNTHETIC ULTRASOUND ON THE HATCHING
AND SEX DIFFERENTIATION OF CHICKENS

L. Veterényl, S. Hluchyz, J. Weis?

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

ABSTRACT: The influence of synthetic ultrasound on the hatching of the Hampshire breed chickens was tested on 900 set
eggs which were divided into 4 groups. The experiment was repeated successively seven times. In the first control group
(K1) with the weight of set eggs 57.00 £ 0.50 g and in the second control group (K2) with the weight of set eggs 60.00 £ 0.50 g
the embryos were not ultrasonically stimulated during the incubation. In the first experimental group (P1) with the eggs
weighing 57.00 % 0.50 g and the second experimental group (P2) with the eggs weighing 60.00 *+ 0.50 g the chicken embryos
were stimulated by ultrasound from the first hour of incubation, generated by the transducer oscillating at the frequency of
30 000 Hz and the power of 60 W. The ultrasound transducer was ringing in 50% intervals of effective value. The chickens
began to hatch first in the control groups, after 499.07 £ 5.19 and 499.43 £ 3.54 hours of incubation. Due to the influence
of synthetic ultrasound, the chickens from experimental groups hatched later, but higher embryonic mortality resulted, with
high level of significance (P < 0.001), in a decrease of hatchability (62.66 * 5.27% and 73.81 * 4.14%) if compared with
the respective control groups (86.60 * 2.63% and 83.34 * 5.32%). The pathological influence of ultrasound was demonstrated
especially in the embryos with highly developed allantochorionic blood circulation. We suppose that after the impairment of
allantoid vessels the intensity of oxidation processes in embryos decreased and, above all, for the most embryos the accumu-
lated carbon dioxide resulted in a decrease of their blood pH which consequently influenced the sex differentiation in control
groups in favour of males (80.84 * 8.59% and 74.13 + 7.71%). The blood pH of males was estimated within the range of
7.45-7.46 and for females 7.47-7.48.

Keywords: ultrasound; hatching; sex; chicken

ABSTRAKT: Vplyv syntetického ultrazvuku na liahnutie kur¢iat plemena hampshire sme testovali na 900 kusoch nasadovych
vajec, ktoré sme rozdelili do 3tyroch skupin. Pokus sme vykonali v siedmich po sebe nasledujicich opakovaniach. V prvej
kontrolnej skupine (K1) s hmotnosfou nasadovych vajec 57,00 + 0,50 g a v druhej kontrolnej skupine (K2) s hmotnostou
vajec 60,00 * 0,50 g sme polas inkubédcie embryd nestimulovali ultrazvukom. V prvej pokusnej skupine — PI1 (vajcia
s hmotnostou 57,00 + 0,50 g) a v druhej pokusnej skupine — P2 (vajcia s hmotnostou 60,00 + 0,50 g) sme embrya kur&iat
od prvej hodiny inkubdcie stimulovali ultrazvukom z menica, ktory kmital na frekvencii 30 000 Hz s vykonom 60 W.
Ultrazvukovy meni¢ cykloval v 50% intervaloch efektivnej hodnoty. Kurence sa zacali najskor liahnut v kontrolnych skupi-
néch po 499,07 £ 5,19, resp. 499,43 + 3,54 hodinich inkubécie. V pokusnych skupindch sa vplyvom syntetického ultrazvuku
kurcata liahli neskor, ale vysoko preukazne (P < 0,001) sa vplyvom zvySenej embryonalnej imrtnosti zniZila liahnivost (62,66 *
5,27 %, resp. 73,81 + 4,14 %) v porovnani s prislu§nymi kontrolnymi skupinami (86,60 * 2,63 %, resp. 83,34 * 5,32 %).
Patologicky vplyv ultrazvuku sa prejavil hlavne na embryéch s vyvinutym alantochorionovym krvnym obehom. Predpokla-
ddme, Ze pri naruSeni alantoidnych ciev sa zniZila intenzita oxidaénych procesov v embryéch a hlavne vplyvom nahromade-
ného CO, sa u vicsiny embryi zniZilo pH krvi, o malo nasledny vplyv na diferenciaciu pohlavia v prospech kohitikov (80,84 *
8,59 %, resp. 74,13 + 7,71 %) v pokusnych skupinéch. U kohitikov sme zistili pH krvi v rozmedzi od 7,45 do 7,46, u sliepoiek
bolo pH krvi v rozpiiti od 7,47 do 7,48.

KItcové slova: ultrazvuk; liahnutie; pohlavie; kur¢a

UvoD zvukové viny sa priamociaro §iria v homogénnom

prostredi (Takac et al., 1980), pricom v procese vnima-

Ultrazvuk vznikd ako chvenie pruZného telesa alebo
prostredia a §iri sa vo forme vlnenia. Je to zvuk s fre-
kvenciou nad 20 000 Hz (Vasku et al., 1984). Ultra-
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nia zvuku sa vysokofrekvenc¢na zvukova vlna $iri v sli-
maku vniitorného ucha na kratSej vzdialenosti membra-
ny basilaris ako zvukové viny s niZSou frekvenciou



(Reece, 1997). Niektoré vtiky pri dorozumievani vydéva-
ju akustické signély i z oblasti ultrazvuku (1500-
2500 kHz), pretoZe si lep¥ie potutelné na vi&Sie vzdia-
lenosti (Franck, 1985). Vieobecne vSak mdZeme
povedat, Ze vtdky CastejSie vydavaji zvuky s niZSou
frekvenciou, pretoZe tito frekvencia zabezpefuje ich
mengSie timenie prekdZkami v prostredi (Ilji¢ov, 1972).
Horné hranica vnimania zvuku u sliepok je priblizne
9 000 Hz (Zajan&kovskij, 1971). Ako uvéadza Sliskov-
skaja (1984), &im je Zivodich mensi, tym méa moZnost
vnimat a vydavat zvuk s vy$§Sou frekvenciou. Z tohoto
d6évodu mbZeme predpokladat, Ze kurcata pred vyliah-
nutim komunikuji so svojim okolim i akustickymi sig-
nalmi z oblasti ultrazvuku, ¢o je umoZnené i tym, Ze
ultrazvuk Iahko preniké biologickym prostredim (Hraz-
dira et al., 1983). Vplyvom ultrazvuku na liahnutie kur-
Ciat sa zaoberali viaceri autori, ktori vo svojich pracach
skimali vplyv ultrazvuku v rozmedzi 1-2,5 MHz na
liahnivost (Levenick et al., 1975), na vyvoj nervovej
sistavy (Yip et al., 1991; Karamian et al., 1985) a na
vyvoj organogenézy (Barnett, 1983).

Cielom naSej préce bolo zistit vplyv pdsobenia ul-
trazvuku pocas inkubécie na liahnutie a pohlavni dife-
rencidciu kuréiat.

MATERIAL A METODA

Pre pokus sme pouZili nasadové vajcia plemena
hampshire od rodi¢ovského kfdla vo veku 34-50 tyz-
diov, s priemernymi hmotnostami 57,00 = 0,50 g
a 60,00 £ 0,50 g. Inkubované vajcia v jednotlivych po-
kusoch pochdadzali z jednej znaSky a skladovali sme ich
dva dni pri teplote 8-12 °C a pri relativnej vlhkosti
vzduchu 60-75 %. Néasadové vajcia sme liahli v $ty-
roch liahiiach typu BIOS MONO 06. Pre zvukovi sti-
mulédciu sme pouZili generdtor ultrazvuku, ktory bol
vyrobeny podla naSich poZiadaviek firmou Belanéik
(SR). V pokuse sme pouZili celkove 900 nasadovych
vajec.

Do prvych dvoch liahni sme neumiestnili sonotrédu
ultrazvukového menica, t.j. na nisadové vajcia pocas
inkubécie nepdsobil synteticky vyrobeny ultrazvuk.
V prvej liahni (1. kontrolnd skupina) sme liahli vajcia
s hmotnostou 57,00 £ 0,50 g, v druhej liahni (2. kon-
trolnd skupina) sme liahli vajcia s hmotnostou 60,00 +
0,50 g. Do nasledovnych dvoch liahni sme od prvej
hodiny liahnutia umiestnili sonotrédy ultrazvukového
menica, ktory kmital na frekvencii 30 000 Hz a mal
vykon 60 W. Ultrazvukovy menié¢ cykloval v 50 % in-
tervaloch efektivnej hodnoty, pri¢om jeho pracovny re-
Zim bol riadeny mikroprocesorom. V tretej liahni
(1. pokusna skupina) posobil ultrazvuk po&as inkubécie
na néasadové vajcia s hmotnostou 57,00 + 0,50 g,
v §tvrtej liahni (2. pokusna skupina) pdsobil synteticky
ultrazvuk na néasadové vajcia s hmotnostou 60,00 +
0,50 g. Nisadové vajcia sme inkubovali pri teplote
37,5-38,2 °C a vlhkosti vzduchu v liahnach 55-65 %
(prvych 18 dni inkubécie) a 65-90 % (posledné tri dni
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inkubdcie), pri¢om sme ich obracali prvych 18 dni in-
kubécie o 180 ° kaZdi hodinu. Posledné tri dni inkub4-
cie vajcia uZ neboli obracané. Teplota a vlhkost vzduchu
v liahfiach boli kontrolované digitdlnym teplomerom
a hydrostatom. Pocas inkubécie boli nisadové vajcia
v liahnach vo vzdialenosti 1-20 cm od ultrazvukovej
sonotrédy, ktord bola umiestnenda v strede liahni.

Potas liahnutia sme sledovali: zadiatok kluvania, ¢as
vykluvania celej skupiny kur&iat, dfzku liahnutia celej
skupiny kur¢iat, liahnivost, embryonédlnu imrtnost, pH
krvi a pomer pohlavia kurciat, ktory sme zistovali pit-
vou identifikdcie schopnych embryi a uhynutych kur-
&iat, a dalej v priebehu odchovu podla sekundérnych
pohlavnych znakov. Na zistenie pomeru pohlavia
u kurd&iat sme otestovali 697 kur¢iat. Pohlavie u embryi
(pribliZne od 10diiového $tadia inkubécie) a uhynutych
kurciat sme urCovali podla anatomickej stavby gonad
ako i pridavnych pohlavnych organov (Miillerove vy-
vody). Na zistenie acidobazickej rovnovahy krvi (pH)
sme odoberali krv zo srdca kur¢iat. Odobrati krv sme
umiestnili do sklenenych kapilar s objemom 100 |
a proti zrazeniu sme ju v kapildrach oSetrili perma-
nentnym magnetom. Kapildry s krvou sme vloZili do
testovacieho pristroja AVL, ktory na digitalnom disple-
ji zaznamenal hodnotu pH odobratej krvi.

Sihrnné vysledky, ktoré uvadzame v tabulkach, sme
ziskali zo siedmich po sebe nasledujicich pokusov. Zo
ziskanych vysledkov sme vypocitali zakladné variacno-
-Statistické ukazovatele. Zistené rozdiely sme otestova-
li analyzou rozptylu, Fisherovym F-testom a Sheffeho
testom. V tabulkach uvadzame kvéli prehladnosti len
Statisticky preukazné rozdiely.

VYSLEDKY A DISKUSIA

Kurence sa zacali najskor kluvat v kontrolnych sku-
pinach v liahfiach, kde na nasadové vajcia nepOsobil
ultrazvuk (tab. 1), v prvej kontrolnej skupine (K1) po
482,86 + 2,25 hodinich inkubécie a v druhej kontrolnej
skupine (K2) po 484,36 * 3,25 hodinich inkubacie.
Taktiez Cas vykluvania a liahnutia kuréiat bol kratsi
v kontrolnych skupindch K1 (14,79 * 0,39, resp. 15,07 +
0,53 hodin) a K2 (499,07 £ 5,19, resp. 499,43 + 0,39
hodin). U pokusnych skupin, v ktorych boli nidsadové
vajcia stimulované ultrazvukom, sa nepotvrdili vysled-
ky kladného posobenia zvukovej stimuldcie na embrya
kurciat (Glazev, 1990; Veterany et al., 1998) a kur&ata
sa vyliahli neskor v porovnani s kontrolnymi skupina-
mi, po 504,57 * 3,95 hodinach v prvej pokusnej skupi-
ne (P1) a po 505,07 + 3,17 hodinach inkubéacie v dru-
hej pokusnej skupine (P2). Nasledkom zvy$enej
embryondlnej imrtnosti sa ale podstatne zniZila liahni-
vost v pokusnych skupinéch, pri¢om tieto rozdiely boli
v porovnani s prislu§nymi kontrolnymi skupinami
i medzi pokusnymi skupinami navzdjom vysoko preu-
kazné (P < 0,01 a P < 0,001). V kontrolnych skupinéch
sme vy$§iu liahnivost (86,60 *+ 2,63 %) zistili v prvej
kontrolnej skupine, s hmotnostou nisadovych vajec
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Tab. 1. Ukazovatele liahnutia kuréiat — Indi s of chicken hatching

Ukazovatele! Jednotky? K1 L. B2 £

1. kontrolna skupina® 1. pokusna skupina* 2. kontrolna skupina® 2.pokusn4 skupina®
Hmotnost vnjec7 g 57,00 + 0,50 57,00 £ 0,50 60,00 + 0,50 60,00 + 0,50
Mnoistvo inkubovanych vajec® ks 225 225 225 225
Priemerné mnoZstvo inkubovanych vajec na pokus’ ks 32,14 + 2,67 32,14 +£ 2,67 32,14 + 2,67 32,14 £ 2,67
Zatiatok kTuvania!? hod.'’ 482,86 + 2,25 487,86 + 3,66*+<Ip! 484,36 + 3,25 488,71 + 2,81*%202
Cas vykluvania celej skupiny'! hod. 14,79 + 0,39 16,71 + 0,57++klp! 15,07 + 0,53 16,36 % 0,69+k2p2
Cas liahnutia celej skupiny'? hod. 499,07 £ 5,19 504,57 + 3,95*kIp! 499,43 + 3,54 505,07 % 3,17++<2p2
Liahnivost'? % 86,60 + 2,63 62,66 + 5,27++klp! 83,34 £ 5,32 73,81 & 4,14+++P1n2

*P <005 ** P <00l; ** P <0,001

Yindicators, Zunits, st control group, *Ist experimental group, >2nd control group, %2nd experimental group, "weight of eggs, *number of incubated eggs, *average number of incubated eggs per experiment,

lobeginning of beakclapping, ''whole group beakclapping time, 12hmching time, ! hatchability,

“number, hours

Tab. 2. Ukazovatele ihynu liahnicich sa kur¢iat — Indicators of mortality during chicken hatching

Ukazovatele' Jednotky? ol B = e

1. kontrolna skupina® 1. pokusn4 skupina® 2. kontroln4 skupina® 2.pokusné skupina$
Neoplodnené vajcia’ % 0,82 2,16 1,77 £ 2,34 1,84 £2,59 0,88 % 1,52
Odumreté zirodky s vyvinutym Zltkovym krvnym obehom® % 3,20 £ 1,94 2,11 £2,20 2,18 £2,95 1,36 £ 1,70
Odumreté zdrodky s alantochorionovym krvnym obehom® % 0,48 + 1,26 17,42 £ 2,02+++kIp! 2,65+ 1,19 12,45 + 2,45+++k2p2
Odumreté zirodky s nevtiahnutym Zltkovym vakom'? % 6,60 + 1,79 3,53 &+ 1,92+kMp! 6,80 + 3,44 2,11 + 2,20**k2p2
Vyhrez mozgu'! % 0,00 + 0,00 1,36 £ 1,70 0,95 + 1,62 0,00 % 0,00
od é zérodky v ot j polohe'? % 0,00 + 0,00 7,62 % 1,89*+klp! 0,88 + 1,52 5,71 £ 2,51++k22
Odumreté zérodky v nepravidelnej polohe!? % 2,31 2,50 0,88 + 1,52 1,36 + 1,70 3,20 £2,73
Kyklop!* % 0,00 % 0,00 0,88 + 1,52 0,00 + 0,00 0,00 + 0,00
Skréteny horny zobak'’ % 0,00 + 0,00 1,77 + 1,67+ 0,00 £ 0,00 0,048 + 1,26

*P <005 *P<001; ™ P<0,001

lindicators, “units, 1st control groug. st experimental group, 2nd control
allantonchorionic blood circulation, ’dead embryos with unretracted yolk sac, -

brain prolapse, “dead embryos in the reverse position,

%Ioup, 62nd experimental group, Tinfertile eggs, 8dead embryos with developed yolk sac blood circulation, %dead embryos with
Bdead embryos in the irregular position, “cyclop. Bshortened upper beak



Pocet samcov na
100 samic’
102,65 + 21,04
106,15 + 30,80
475,85 £ 237,00
313,89 £ 101,85

pH krvi
7,478 £ 0,012
7,479 % 0,008
7,476 % 0,005
7,474 * 0,004

samidie’
21,20 £ 10,12++k!p1

49,90 + 5,83
49,53 + 7,46
34,59 + 20,69

ks
13,86 + 1,68
13,14 £ 2,41
9,86 + 14,30
12,71 + 16,97

Pohlavie*

pH krvi'3
7,480 £ 0,010
7,478 £ 0,010
7.455 £ 0,005
7,458 + 0,006

saméie®
74,13 + 7,712

50,10 + 5,83
50,47 + 7,46
80,84 + 8,59++kIpl

per experiment, 4sex, “number of males per hundred females, ®male, "female, ®number, ?1st control group, 1%2nd control group, st

ks
14,00 + 2,38

13,43 £2,76
17,29 + 3,09*k!p!

17,71 £ 2,81*k2p2

3

Pocet
identifikovanych
27,86 £ 2,73
26,57 + 3,55
21,29 £ 2,36
23,86 + 2,27

kuréiat na pokus

ych

Celkovy pocet
kur&iat?
kSs
195
186
149
167

identifikovan

%total number of identified chickens.’number of identified chickens
29nd experimental group, Bblood pH

1. kontrolna® K1
2. kontrolnd'® K2

1. pokusna'! P1
2. pokusna'? P2

Skupiny!

Tab. 3. Pomer pohlavia vyliahnutych kur&iat — Sex ratio of hatched chickens

*P <005 " P<001; ™ P<0,001

groups,
experimental group,

-
<

57,00 £ 0,50 g, niZ¥iu v druhej kontrolnej skupine
(83,34 £ 5,32 %), v ktorej sme liahli vajcia s hmotnos-
tou 60,00 + 0,50 g. Tieto vysledky koreSponduji so
zisteniami autorov Polyanichkin a Vorokov (1992)
a Asusquo a Okon (1993), ktori taktieZ zistili vy$Siu
liahnivost u ndsadovych vajec s niZSou hmotnostou
v porovnani s nasadovymi vajcami s vyS§§ou hmotnos-
tou. Pri blizZSom porovnani embryonalnej umrtnosti
(tab. 2) sme zistili, Ze v pokusnych skupinidch uhynulo
najviac zdrodkov s vyvinutym alantochorionovym krv-
nym obehom (17,42 + 2,02 %, resp. 12,45 £ 2,45 %),
ako i zarodkov v obratenej polohe (hlava v ostrom
konci vajca) — 7,62 *+ 1,89 %, resp. 5,71 * 2,51 %.
Tieto vysledky st vysoko preukazné (P < 0,001) v po-
rovnani s vysledkami kontrolnych skupin. Z uvedenych
udajov vyplyva, Ze ultrazvuk posobi stresujiico na liah-
nutie kur&iat (Siegel, 1990), pri¢om v prvej pokusnej
skupine bola embryonalna dimrtnost vysS§ia ako v dru-
hej pokusnej skupine. Zistili sme, Ze negativnejSie
vplyva ultrazvuk na liahnutie kuriat z nasadovych va-
jec s nizSou hmotnosfou. Pri vajciach s vy$Sou hmot-
nostou sa menia podiely jednotlivych zloZiek vajca
hlavne v prospech bielka a Skrupiny (Burley a Vadeh-
ra, 1989), ¢o ma podla nasho nazoru vplyv na vicSiu
zvukovi izoldciu embrya a tym aj slabSiu vnimavost na
ultrazvuk pochadzajici z vonkaj$ieho prostredia. V po-
kusnych skupinach sme zaznamenali najvyssi embryo-
nalny dhyn do 14 dni inkubacie, o koreSponduje so
zisteniami autorov Whitehead er al. (1988). V kontrol-
nych skupindch sme najvysi ihyn zaznamenali za ob-
dobie tri dni pred vyliahnutim, ¢o potvrdzuji i zistenia,
ktoré publikoval Mindur (1985).

Prirodzeny pomer pohlavia kur€iat sa vo vieobec-
nosti udava pomerom kohitikov ku sliepockdm 1 : 1
(Micek, 1962; Fisinin et al., 1990; Halaj, 1993). V na-
Som pokuse sa vyliahlo v priemere vicSie percento ko-
hitikov (80,84 + 8,59 % v prvej pokusnej skupine
a 74,13 £ 7,71 % v druhej pokusnej skupine), €o je
vysledok vysoko preukazny (P < 0,001) v porovnani
s prislu$nymi kontrolnymi skupinami (tab. 3). V kon-
trolnych skupinach, kde embryé kuréiat neboli ovplyv-
fiované pdsobenim ultrazvuku, bol pomer kohitikov ku
sliepoékam pribliZzne vyrovnany. Podla Hrubého
(1961) proces kone&ného formovania pohlavia ne-
ovplyviiuje len genotypové zloZenie zygoty, ale na ko-
necnej sexuélnej diferenciacii sa podielaji i dalSie vnu-
torné a vonkaj§ie Cinitele. Jednym z takychto Cinitelov
mdZe byt aj pdsobenie ultrazvuku z vonkajSieho pro-
stredia pocas inkubdcie kuréiat. Patologické pdsobenie
ultrazvuku sa zakladd na termdlnom procese, mecha-
nickom pdsobeni a na jave kaviticie. Dokdzany je
i chemicky u¢inok ultrazvuku na krv (Varga a Obly-
vag, 1979). Na $kodlivy u¢inok ultrazvuku boli najvni-
mavejSie embrya s vyvinutym alantochorionovym krv-
nym obehom (najvysSia mortalita). Pravdepodobne
v tomto §tadiu vyvoja kuréiat patologicky uc¢inok ultra-
zvuku spdsobil narusenie Struktiry i ¢innosti alantoid-
nych ciev. Rozsiahlejsie poSkodenie bunkovych itva-
rov alantoidnych ciev malo za nasledok thyn, pri
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men¥om poskodeni mohlo nastat iba naruSenie latkovej
vymeny medzi embryom a prostredim. Biochemické
procesy prebiehajice v organizme vyvijajiiceho sa zé-
rodku méZu za urditych podmienok vplyvat na fyziolo-
gické zloZenie pohlavnych buniek a na pohlavie zygoty
a usmernit vyvoj pohlavnych Zliaz na stranu samca ale-
bo samicky (Sreder, 1957). Pri naruSeni &innosti alan-
toidnych ciev dochddza k zniZeniu intenzity oxidac-
nych procesov v embryéch, ¢o mé za nésledok okrem
iného i zniZenie pH krvi. Ako uvadza Wilcor (1959),
mdZu i malé vykyvy v pH krvi vyvolat zmeny v pohla-
vi. V pokuse sme hned po vyliahnuti kuréatim z po-
kusnych skupin odoberali krv zo srdca a testovali sme
ju na pristroji AVL, ktory je uréeny na vySetrovanie
acidobazickej rovnovihy krvi. U kohitikov sme zistili
pH krvi v rozmedzi od 7,45 do 7,46 a u sliepoCiek od
7,47 do 7,48. Vysledky naSich pokusov kore$ponduji
so zisteniami autorov Popiel a Sikorowicz (1955).

Zistenie optimalnej hladiny ultrazvuku pre zniZenie
embryondlnej dmrtnosti a zvySenej moznosti ovplyvne-
nie pohlavia u kuréiat si bude vyZadovat dalSie etolo-
gické pozorovania.
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PUSOBENI PRIDAVKU PIKOLINATU CHROMITEHO
VE VYKRMU KURECICH BROJLERU

THE EFFECT OF CHROMIUM PICOLINATE SUPPLEMENTATION
TO DIETS FOR CHICK BROILERS

J. Holoubek], M. Jankovskiz, M. Samek’

Czech University of Agriculture, Faculty of Agronomy, 1Pig and Poultry Breeding
Department, 2Chemistry Department, Management and Economics Faculty, 3Department of
Trade and Finance, Prague, Czech Republic

ABSTRACT: Cockerels and pullets of commercial hybrid ROSS 208 included in a feeding trial received chromium in form
of chromium picolinate (prepared from 2-methylpyridine by a described method) added to standard feed mixtures (containing
less than 100 pg/kg total chromium) at a dose 300 pg/kg. Broilers, males and females separately, were divided into weight-
balanced groups of 44 individuals each. One variant comprised three groups. Chromium picolinate supplementation increased
body weight of cockerels to 1 792 + 24.205 g (against 1 745 + 20.944 g in control) in the period between 22 and 42 days; it was
an average increase in body weight by ca. 47 g. Total body weight of cockerels in the experimental variant was 2 326 + 22.881 g,
it was by 54 g more than in the control, and the increase was statistically significant. A similar statistically significant increase
in body weight was recorded in the experimental variant of pullets at 22-42 days of age; it was 1 371 + 16.238 g in control against
1 407 £ 19.292 g in experimental variant. Total body weight of pullets for the whole production period (42 days) amounted
to 1 883 + 19.292 g (experimental variant) in comparison with 1 850 + 20.530 g (control); this increase was insignificant.
Feed conversion was basically identical in both sexes. Feed consumption per unit weight gain was insignificantly reduced by
chromium supplementation to feed mixtures. The weight of breast and thigh muscles increased statistically insignificantly as
a result of chromium supplementation in form of the salt of pyridinecarboxyl acid: from 231.3 £ 7.721 g to 249.3 £ 8.692 g
in breast muscle, and from 320.3 + 12.753 g to 349.3 * 14.754 g in thigh muscle. An increase in the weight of these muscles
in pullets was statistically insignificant. Fat content in tissues was insignificantly lower in experimental variants.

Keywords: chick broilers; chromium; growth; muscles; fat

ABSTRAKT: V prubéhu 42 dnu vykrmu kufecich brojleri ROSS 208 (rozdélenych na slepi¢ky a kohoutky) standardnimi
krmnymi smé&smi byl sledovén vliv pfidavku chromu ve formé pikolindtu chromitého (300 pg chromu na kg krmné smési)
na piirustek hmotnosti a konverzi krmiva a na konci experimentu na hmotnost prsniho a stehenniho svalstva a obsah tuku ve
svalstvu. Pfidavek zpiisobil zvySeni t€lesné hmotnosti kohoutkil pfedeviim v obdobi 22-42 dnii v&ku a toto zvy3eni &inilo
cca 47 g. Obdobné zvy3eni t€lesné hmotnosti bylo pozorovéno i u slepi¢ek. Konverze krmiva byla u obou pohlavi v podstaté
stejnd, pfi¢emZ pfidavek chromu neprikazné sniZil spotfebu krmiva na jednotku pfiristku. Hmotnost prsniho i stehenniho
svalstva u kohoutk i u slepi¢ek se v pokusnych skupinich statisticky nevyznamné zvysila jak u prsniho, tak u stehenniho
svalstva. Obsah tuku v tkdnich byl u pokusnych skupin oproti skupinim kontrolnim nesignifikantn& niZz3i.

Kli¢ova slova: kufeci brojlefi; chrom; rist; svalstvo; tuk

UvVOD zulinu pfedevsim v téch tkénich, které vykazuji deficienci

chromu.

Vyznam chromu ve vyZivé zvifat, ale i lidi nebyl
donedavna doceiiovan. Jeho nedostatek se projevuje
pfedev§im pii vyraznéjSim vlivu vnéjSich i vnitfnich
faktord, jako je gravidita, stres, starnuti &i nemoc.

Na nepostradatelnost chromu ve vyZivé upozornili
Swartz a Mertz (1957), kdyZ v pokusech s krysami
identifikovali v kvasinkéch chrom jako latku, kterd
zlepSovala vyuZiti glukézy, a nazvali ji faktorem tole-
rance glukozy (glukose tolerance factor — GTF). Mertz
(1969) uvadi, Ze GTF ma funkci stimulace d¢inku in-

CZECH J. ANIM. SCI., 45, 2000: 13-17

Z anorganickych zdroji je chrom jako prvek pro
ZivoliSny organismus prakticky nedostupny, takZe
v pripad€ sniZovani zasob tohoto prvku v téle v pribé-
hu ristovych procesit nemuZe byt v této formé doda-
véan. Lindemann (1996) a Lindemann et al. (1995a, b)
uvadéji absorbovatelnost chromu z anorganickych
zdrojui ve vysi 5 %, i kdyZ existuji druhové specifické
rozdily v odezvé na jeho pfisun. Znamou vyjimkou
jsou krysy, jejichZ organismus reaguje pozitivné i na
podévani chromu ve formé chloridu chromitého, zatimco
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jiné Zivo&i¥né druhy tuto odezvu nevykazuji. VyuZitel-
nost chromu ve formé& organickych slou¢enin je nejmé-
né 15krat vétSi neZ z latek anorganickych. Organickych
zdroji chromu existuje celd fada, av§ak nejvétSiho po-
uZitf doznaly kvasinky s chromem a pikolin4t chromity.

Pozitivni vliv chromu byl pozorovén pfi orélni apli-
kaci, kdy dochézi k ovliviiovani hladiny sérovych lipidi
(Evans, 1989; Press et al., 1990). Wright et al. (1994)
zaznamenali po podédni chromu ve formé& pikolinétu cel-
kové sniZeni krevni glukézy, glykosylového hemoglo-
binu i cholesterolu jiZ za kratky ¢as po aplikaci. Kromé&
vySe uvedenych forem odezvy po podéni chromu byl
u vétSiny pokusi na rozli¢nych zvifatech shleddn jako
pruvodni jev jesté dobry zdravotni stav (¢i jeho zlepSe-
ni) a sniZeni Ghynl (Anderson, 1987, 1994; AAFCO,
1995; Wright et al., 1994). Je logické, Ze pfi dostatené
hladiné chromu ve vyuZitelné formé& v krmné smési se
jeho pridavek do krmiva neprojevi. Tento pfipad ale
neni podle fady poznatki b&Zny.

Ward et al. (1993) zjistili, Ze pfidavek 200 pg.kg'l
ve formé pikolindtu chromitého ke krmné smési zvySo-
val podil bilkovin a sniZoval podil tuku ve svalovingé.
Obdobny pozitivni vliv organického chromu na rist
a konverzi krmiva pozorovali Hossain (1995), Hossain
et al. (1998) a Kim et al. (1995, 1996).

Podobné vysledky byly zaznamenéany u naSich po-
kusnych brojler (Holoubek et al. 1997).

Pridavek chloridu chromitého (CrCl3.6 H,0) v dav-
ce 20 mg na 1 kg smési se u krit projevil pouze slabou
tendenci ke zlepSeni intenzity riistu a konverze krmiva
(Steele a Rosengrough, 1981). Nase pokusy potvrdily,
Ze pfiblizné€ stokrit men3i pfidavek pikolindtu chromi-
tého v krmné smési zplsobil u krit vyrazna zlepSeni
uvedenych ukazateli (Holoubek et al., 1997).

MATERIAL A METODY

K pokusu jsme pouZili 536 kufat ROSS 208, ktera
byla rozdélena do 12 hmotnostné vyrovnanych skupin
po 44 kusech podle pohlavi. Téhto 12 skupin bylo
rozdéleno do &tyf variant po tfech skupindch (kohoutci
kontrolni a pokusna varianta, slepicky kontrolni a po-
kusna varianta). Kazda skupina byla umisténa v boxu
o rozmérech 2,5 x 1,6 m (4 m?), coZ odpovid4 11 ks/m?.
Teplota a vlhkost prostfedi byla udrZovana v mezich
danych technologickym postupem, svitilo se kontinual-
n& o intenzité cca 8 W.m 2. Pokusnym skupindm pak
byly krmné smési obohaceny pikolindtem chromitym
0 300 ;,lg.kg_l chromu.

Kurata byla do véku 21 dni krmena ad libitum smési
BR1 (oznacena jako A) a poté do v&ku 42 dni smési
BR2 (oznaena jako B). SloZeni smési je uvedeno
v tab. 1.

Pikolinat chromity byl pfipraven z pikolinatu sodné-
ho, ktery byl ziskdn rozpusténim kyseliny pikolinové
ve vodnim roztoku hydroxidu sodného. Kyselina piko-
linova byla syntetizovana z 2-metylpyridinu, ktery byl
pfeménén pusobenim formaldehydu na 2-(2-hydroxy-

14

Tab. 1. SloZeni krmnych smésf A a B (%) - Formulation of feed
mixtures A and B (%)

Komponent' A B

Rybf moutka? 3,0 1.5
Masokostni moucka? 1,5 1,0
Séjovy extrahovany ¥rot* 25,0 21,0
Su¥ené kvasnice’ L5 0,5
Kukufice$ 20,0 30,0
Péenice’ 45,0 42,0
MIKROS DV 35 3,5
YBiovitan BR1 0,5 -

3Biovitan BR2 - 0,5
Celkem® 100,0 100,0

Y Vapnik 267 g, fosfor 73 g, sodik 15,2 g, chlorid sodny 40,2 g, méd
475 mg, Zelezo 3,4 g, zinek 2,45 g, mangan 2,7 g, kobalt 3,75 g, jod
14 mg, selen 5,5 mg (v 1 kg)

? Vitamin A 2 000 000 m.j., vitamin D3 400 000 m.j, vitamin E
6 000 mg, vitamin K3 400 mg, vitamin B, 400 mg, vitamin B, 800 mg,
vitamin B4 600 mg, vitamin B, 4 mg, niacin 5 000 mg, pantothenan
vipenaty 2 000 mg, cholin 50 000 mg, diclazuril (antikokcidikum)
200 mg, DL metionin 100 000 mg (v 1 kg)

3 Vitamin A 2 000 000 m.j., vitamin D3 400 000 m.j., vitamin E
4 000 mg, vitamin K3 400 mg, vitamin B, 400 mg, vitamin B, 800 mg,
vitamin B 400 mg, vitamin B, 4 mg, niacin 4 000 mg, pantothenan
véipenaty | 200 mg, cholin 40 000 mg, Lasalocid (antikokcidikum)
20 000 mg, DL metionin 80 000 mg (v 1 kg)

! Calcium 267 g. phosphorus 73 g, sodium 15.2 g, sodium chloride
40.2 g, copper 475 mg, iron 3.4 g, zinc 2.45 g, manganese 2.7 g,
cobalt 3.75 g, iodine 14 mg, selenium 5.5 mg (per | kg)

? Vitamin A 2 000 000 i.u., vitamin D; 400 000 i.u., vitamin E
6 000 mg, vitamin K3 400 mg, vitamin B, 400 mg, vitamin B, 800 mg,
vitamin Bg 600 mg, vitamin B, 4 mg, niacin 5 000 mg, calcium
pantothenate 2 000 mg, choline 50 000 mg, diclazuril (anticoccidic)
200 mg, DL methionine 100 000 mg (per | kg)

% Vitamin A 2 000 000 i.u., vitamin Dy 400 000 i.u., vitamin E
4 000 mg, vitamin K3 400 mg, vitamin B, 400 mg, vitamin B, 800 mg,
vitamin B¢ 400 mg, vitamin B, 4 mg, niacin 4 000 mg, calcium
pantothenate 1 200 mg, choline 40 000 mg, Lasalocide (anticoccidic)
20 000 mg, DL methionine 80 000 mg (per | kg)

'ingredient, %fish meal, *meat and bone meal, "soybenn meal, *dried

yeast, Scorn, "wheat, *total

etyl) pyridin. Po odstranéni beta pikolinu byl 2-(2-hyd-
roxyetyl) pyridin pisobenim 40 °C teplého vodného
roztoku manganistanu draselného oxidovan a poskytl
roztok pikolinatu draselného. Po odsati oxidu manga-
ni¢itého byla kyselina pikolinova vysriaZena z roztoku
své draselné soli okyselenim kyselinou chlorovodiko-
vou. Vyloucena kyselina byla odsatim a promytim zba-
vena doprovodnych neéistot a rozpudténim v roztoku
hydroxidu sodného proménéna na sodnou sul. Slitim
roztoki ekvivalentnich mnoZstvi pikolinatu sodného
a chloridu chromitého byl ziskén pikolinat chromity ja-
ko modrozelena sraZenina, kterd byla po odfiltrovani
sulena a pouZita k pokustm.

Obsah celkového chromu (bez rozliSeni oxidaniho
Cisla) v krmné smési byl pod drovni 100 ]J.g.kv'l. Roz-
liseni riiznych forem chromu (Cr*3 vers. Cr*®) nebylo
moZné provést.
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SloZeni krmné smési podle sloZek (%):

Susina 91,80 90,8

N-latky 23,10 18,72
Tuky 2,66 2,79
Vliknina 2,37 2,40
Popeloviny 4,87 5,26
Ca 1,33 1,18
P 0,73 0,71
ME Ml kg™ 11,5 11,9

Kufata byla vdZena v 21 a 42 dnech v&ku a ve stej-
nych terminech byla sledovana i spotfeba krmiva.

Jate€né rozbory byly konany ve 42 dnech véku
a k rozboru bylo pouZito vZdy po tfech kufatech o pri-
mérné hmotnosti z kazdého boxu.

Tuk ve svaloviné prsou a panevnich konetin byl
stanoven jako primérny vzorek po rozmixovani tkané.

Vysledky byly vyhodnoceny r-testem.

VYSLEDKY A DISKUSE

Obohaceni pokusné krmné smési o 300 pg Cr.kg"l
se ukazuje jako zcela dostate¢né pro dany zamér. Vy3si
davky (400-2 000 pg Cr.kg‘l) se v pokuse autori Ho-
loubek et al. (1997) projevily jako stejné a€inné. V té-
Ze préci byla zji§téno, Ze uéinnost chromu ve formé
pikolinatu a nikotindtu neni rozdilna.

V naSem pokusu jsme u kohoutkii ve v€ku 21 dni
nezjistili signifikantni rozdil hmotnosti mezi kontrolou
a pokusem (527 + 8 g — 534 +£ 6,2 g). AvSak ve druhém
sledovaném obdobi (2242 dni) jsme jiZ zaznamenali
signifikantni rozdil (1 745 +21 g— 1792 + 24,2 g).

Obdobné je tomu pii hodnoceni Zivé hmotnosti za celou
dobu pokusu (2 273 +21 g — 2 326 + 22,8 g) — tab. 2.

Pfi hodnoceni pfirastku Zivé hmotnosti u slepiek
jsme zjistili signifikantni rozdil v télesné hmotnosti
v obdobi 2242 dni véku (1 407,0 £ 19,292 g -1 371,0 +
16,238 g). Pfi celkovém hodnoceni za cely vykrm (42 dni)
byly rozdily v télesné hmotnosti mezi kontrolou a po-
kusem nepriukazné (1 882,6 + 19,292 g — 1 849,8 +
20,530 g), i kdyZ byly na hranici prikaznosti ve pros-
péch pokusnych skupin (tab. 3).

Spotiebu krmiva na 1 kg hmotnosti u kohoutki
i slepicek nelze pro maly pocet statisticky vyhodnotit,
presto byla u obou pohlavi v pokusnych skupinéch niz-
§f (tab. 4).

Vysledky jate¢nych rozboru ukazaly nevyznamny
vliv pfidavku chromu na hmotnost jak prsni (249,29 +
8,692 g — 231,29 + 7,721 g), tak i stehenni svaloviny
(349,25 + 14,754 g — 320,29 * 12,753 g), a to piede-
v3im u kohoutkil, kde vypoctené hodnoty byly blize
hranici prikaznosti neZ u slepi&ek (tab. 5).

U slepi¢ek nebyl vliv chromu na hmotnost prsniho
i stehenniho svalstva signifikantni, av§ak vysledky by-
ly na hranici prikaznosti ve prospéch pokusnych sku-
pin (224,43 7,334 g — 214,86 + 4,732 g, resp. 303,29 +
10,712 g — 297,29 + 11,576 g) - tab. 6.
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Tab. 2. Ziva hmotnosti (g) kohoutki — Live weight of cockerels (g)

Obdobi! |  SGESHCkE | Kontrola® | 300 pg Crkg™!
x 527* 534"
" 5 8,037 6,173
s 65,590 49,000
v 12,438 14,510
x 1 745" 1792
s s 20,994 24,205
s 170,560 192,120
v 9,773 10,719
x 2273 2 326"
5 5 20,994 22,881
s 170,560 203,790
v 7,505 8,761
a,b-P <005

ld:nys of age, Zstatistical characteristic,

3control

Tab. 3. Ziva hmotnost (g) slepitek — Live weight of pullets (g)

Obdobi! chfrt:kulil:i?l(i{:mz Kontrola® 300 pg Cr.kg‘l
x 479" 475°
3 5 5,668 7,124
s 43,540 54,720
v 9,094 11,511
X 1371* 1407°
_ 5 16,238 19,292
s 124,730 146,920
v 9,100 10,441
x 1 850° 1 883"
45 s 20,530 19,292
s 156,350 146,920
v 8,452 7,804
a,b-P<005

ldnys of age, Zstatistical characteristic, >control

Tab. 4. Spotfeba krmiva na | kg hmotnosti v zdvislosti na pohlavi
v kg — Feed consumption per 1 kg body weight by males and females

Obdobi' Pohlavi? Kontrola® 300 pg Crkg™
i3 kohoutci® 1,760 1,740
slepicky? 1,730 1,720
kohoutci 2,340 2,290
22-42
slepicky 2,330 2,290
kohoutci 2,170 2,150
1-42
slepicky 2,200 2,150

lclays of age, Zsex, 3cockemls.‘pullets. 3control

Pii sledovéni obsahu tuku ve svalovych tkéanich pr-
sou a stehen jsme nezjistili signifikantni ovlivnéni ob-

sahu tuku pfidavkem chromu (Cr

4+

), aviak niZ8i ob-
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Tab. 5. Prim&mé k prsnfho a stehenntho svalstva ve 42 dnech
u kohoutkdl (g) — Average weight of breast and thigh muscles in
cockerels at 42 days of age (g)

cpaptistické | | Kontola? (300 pg Crkg!

F; 231,30 249,3°
Prsni S5 7,721 8,692
svalovina® s 20,430 21,010

v 8,834 8,428

x 320,3" 349,3"
Stehennf 3 12,753 14,754
svalovina* P 33,730 36,710

v 10,531 10511

a,b - P <005

Istatistical characteristic, *control, *breast muscle, 4thigh muscle

Tab. 6. Pram&mé hmotnost prsniho a stehenniho svalstva (g) ve
42 dnech u slepidek — Average weight of breast and thigh muscles
in pullets at 42 days of age (g)

chnsr‘:l:lt::i‘;lt‘il}ta‘ Kontrola?  |300 pg Crkg™!

x 214,9" 224.4°
Prsni 5 4,732 7,334
svalovina® s 12,52 18,39

v 5,83 8,19

x 297,3* 303,3
Stehenni S5 11,576 10,712
svalovina* s 30,63 2835

v 10,30 9,35

a,b-P<005

'statistical characteristic, *control, *breast muscle, 4thigh muscle

Tab. 7. Obsah tuku v prsnim a stehennim svalstvu (%) — Fat content
in breast and thigh muscles (%)

n Xt 5 v
P K 9 1,01* £ 0,116 0,346 34,26
rsa
Cr 9 0,85*+ 0,108 0,338 39,76
K 9 0,89*+ 0,127 0,405 45,51
Stehna?
Cr 9 0,81" £ 0,098 0,321 39,63

'breast, 2lhighs

sah tuku ve tkénich dribeZe krmené s pridavkem piko-
lindtu chromitého byl zfejmy (tab. 7).

Ukazuje se, Ze i malé mnoZzstvi chromu ve formé
soli organickych kyselin maZe ovlivnit hmotnost tim,
Ze se (podle literarnich udaji) zlep3uje vyuZiti glukézy
predevsim stimulaci G¢inku inzulinu a tim i lep§im vy-
uZitim krmiva (Swartz a Mertz, 1957; Mertz, 1969;
Hossain, 1995; Hossain et al. 1998; Holoubek et al.
1997).
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THE EFFECT OF TECHNOLOGICAL FACTORS OF CORN
HARVEST ON FERMENTATION PARAMETERS,
NUTRITIVE VALUE AND INTAKE OF CORN SILAGE

VLIV TECHNOLOGICKYCH FAKTORU SKLIZNE KUKURICE
NA UKAZATELE FERMENTACNIHO PROCESU, NUTRICNI HODNOTU
A PRIJEM KUKURICNE SILAZE

V. Jambor

Research Institute of Animal Nutrition, s.r.o., Pohorelice, Czech Republic

ABSTRACT: The objective of the paper was to determine the effect of harvest date and length of corn chops on changes in
the nutritive value of plant parts, coefficients of organic nutrient digestibility and intake of corn silage dry matter. Evaluation
of changes in the proportions of corn plant parts in relation to harvest date (phenological stage) indicated that corn plants
harvested at 40% dry matter content had higher proportions of ears and lower proportions of other parts (stalk, husks and
leaves). Organic matter (OM) digestibility of all plant parts decreased if harvested at a later phenological stage (40% dry
matter vs. 30% dry matter), resulting in a decrease in OM digestibility of the whole plant by 4.1% (69.2% vs. 73.3%), and
in a depression of the yield of digestible OM per ha by 12.2%. Fermentation parameters were not demonstrated to be
influenced by either harvest date or length of corn chops. Organic nutrient digestibility increased statistically significantly
(P < 0.05) in corn silage with 30% dry matter in dependence on the length of corn chops, and on the contrary, the intake of
silage dry matter was decreasing statistically insignificantly. Organic nutrient digestibility statistically insignificantly decre-
ased in corn silage with 40% dry matter in dependence on the length of corn chops while the intake of silage dry matter was
increasing statistically insignificantly. The energy value (NEL) of experimental silages ranged from 5.4 to 6.6 Ml/kg dry
matter. NEL average value of corn silage with 30% dry matter was 5.80 MJ/kg dry matter, and 6.16 MJ/kg dry matter in
corn silage with 40% dry matter.

Keywords: corn; silage; length of corn chops; digestibility; dry matter; intake

ABSTRAKT: Cilem prace bylo zjistit vliv doby sklizné a délky fezanky kukufice na zmény nutri¢ni hodnoty jednotlivych
¢asti rostliny, koeficienty stravitelnosti organickych Zivin a pfijem suSiny kukufi¢né sildZe. Pfi hodnoceni zmén podilu
jednotlivych &asti kukufice v zdvislosti na dob€ sklizné (fenofézi riistu) bylo zjisténo, Ze kukufice sklizend pfi sudiné 40 %
méla vy§§i podil klast a niZ§i podil ostatnich Casti (stonek, listeny a listy). Stravitelnost organické hmoty (OH) se u viech
¢asti rostliny vlivem sklizné v pozdéjsi fenofazi ristu (40 % susiny oproti 30 % suSiny) sniZila, coZ se projevilo ve sniZeni
stravitelnosti OH u celé rostliny o 4,1 % (69,2 % oproti 73,3 %) a tedy i ve sniZeni vynosu stravitelné OH z ha o0 12,2 %.
Nebyl prokdzan vliv doby sklizn& ani vliv délky fezanky na ukazatele fermentaéniho procesu. U kukufi¢né sildZe o suSiné
30 % se stravitelnost organickych Zivin statisticky priikazné (P < 0,05) zvy3ovala v zdvislosti na délce fezanky a naopak
piijem suSiny silaZe se postupné statisticky neprukazné snizoval. U kukufi¢né sildZe o susiné 40 % se stravitelnost organic-
kych Zivin statisticky neprikazné sniZovala v zdvislosti na délce fezanky a pfijem suSiny siliZe se postupng statisticky
neprukazné zvySoval. Energetickd hodnota (NEL) pokusnych silaZi se pohybovala v rozmezi 5,4 aZ 6,6 MJ. kg" susiny.
Primérnd hodnota NEL u kukufiéné siliZe o sudiné 30 % byla 5,80 MJ.kg_l sudiny a u kukufi¢né siliZe o susing 40 %
6,16 MJ.kg™! susiny.

Klicovi slova: kukufice; silaZ; délka fezanky; stravitelnost; susina; pfijem

INTRODUCTION

Corn silage is an important component of diets for
cattle. The effort of corn silage producers is to transform
the highest amount possible of nutrients from plant
biomass into products of animal origin, into meat and
milk. The collection of corn hybrids in the Czech mar-
ket has been substantially enlarged in the last ten years
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as a result of imports by foreign companies. Besides
agroecological conditions and choice of an appropriate
hybrid, the yield of digestible nutrients per unit area is
largely influenced by other factors that can be con-
trolled by good management of corn silage production.

Harvest date is very important with respect to the
plant structure since the proportions of plant parts are
varying (Gordon, 1980; Castle et al., 1983). Not only
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the nutritive value of the whole plant is variable during
the growing season but also the ensilage capacity of
plants is different (Steen et al., 1983). The changes
occurring during plant growth and technological ad-
vance at present including hybrids with new genotype
characteristics make it possible to increase the yield of
digestible nutrients of corn per unit area (Suk et al.,
1998).

The objective of our experiments was to determine
the effect of harvest date (phenological stage) and me-
chanical treatment of harvested biomass (different
theoretical length of corn chops) on fermentation pa-
rameters of corn silage and its nutritive value.

MATERIAL AND METHODS

Corn hybrid TO 360 produced by the company Sempol
Holding a.s. Trnava (FAO 360) was grown in field
conditions of a specialized farm of the Research Insti-
tute of Animal Nutrition, s.r.o., Pohofelice. Seed was
planted at a row spacing of 70 cm and at a density of
80 000 plants per ha on 28th April. Corn stand was
applied identical fertilizing and chemical protection.
Kernel dry matter and the stage of stand maturity were
checked in the course of stand ripening.

Chopper-harvester Claas Jaguar 690 was used to har-
vest the whole plants of corn for silage at two phe-
nological stages. The first stage of growth was a phe-
nological stage when the milk line on kernel ran at two
thirds of the kernel, dry matter content of the whole
plant being ca. 30% (20th Sept.), the second stage of
harvest was that of the black spot appearance on kernel,
i.e. at the dry matter content of the whole plant ca. 40%
(14th Oct.). A gap between the two harvest dates was
28 days. Plant samples (3 x 10 plants) were taken from
corn stands before mechanical harvest. Corn plants
were divided into leaves, stalks (the stalk was divided
into a lower and an upper part below the setting of
lower head), husks and ears. All plant parts were
weighed, and dry matter and organic matter digestibil-
ity in sacco were determined (Orskov and McDonald,
1980). Yield parameters and dry matter proportions of
the separate parts in the structure of the whole plant
were calculated. Corn crop was harvested at three vari-
ants on both dates. Theoretical length of chops pro-
duced by a harvester-chopper was adjusted to 4 mm,
8 mm and 14 mm. Corn chops of all variants were
stored in pilot concrete centerings of the capacity ca.
2 m? at three replications. The walls of each silo were
lined with silage cloth, the silos were filled with corn
chops that were homogeneously rammed, covered with
the cloth and weighed down with a concrete panel
(150 kg/mz). Silages prepared in this way were let fer-
ment for 180 days. After the silos were uncovered,
samples were taken for chemical analyses and corn si-
lage was stored in a freezing box at a temperature of
—-20 °C to determine organic nutrient digestibility and
dry matter intake in experimental animals.

20

Metabolic trial

A metabolic trial on wethers of average live weight
61.4 kg was conducted to determine the intake of corn
silage dry matter and organic nutrient digestibility. The
wethers were housed in metabolic cages in which feed
intake and amount of excrements were determined using
the methods described by Vencl (1985). Energy value
of corn silage (net energy of lactation NEL) was calcu-
lated from regression equations (Vencl et al., 1991).

Chemical analyses of samples

Samples were taken in the process of filling silage
silos with corn chops to determine organic nutrient con-
tents in agreement with the standard CSN 46 7092 — dry
matter, proteins, fat, fiber, acid detergent fiber (ADF),
neutral detergent fiber (NDF), ash and carbohydrates.
After the silos were uncovered, corn silage was un-
loaded using an identical procedure, samples were
taken to determine fermentation parameters — pH, con-
tents of lactic, acetic and butyric acids, ammonia con-
tent was determined in a water extract prepared from
50 g of silage sample and 500 g of water mixed for
3 min (Hartman, 1980). pH was instantly measured in
the water extract. Isotachophoresis and AGROFOR appa-
ratus were used to determine lactic acid while acetic
and butyric acids were determined by gas chromatogra-
phy (Hartman, 1980), ammonia by Conway’s method,
ensilage capacity and proteolysis according to Hartman
(1980), organic nutrient contents in silage in agreement
with CSN 46 7092 — dry matter, proteins, fiber, ADF,
NDF, ash and water-soluble carbohydrates.

RESULTS AND DISCUSSION

The effect of harvest date on the proportions of plant
parts

Table 1 shows the proportions of plant parts of corn
hybrid TO 360 in relation to harvest date, and their
digestibility in sacco. Tabular data indicate if corn crop
was harvested at ca. 40% dry matter, the proportion of
ear dry matter in the whole plant increased to 58.3%
against 48.3% in corn with 30% dry matter. Proportions
of dry matter of the other plant parts (stalk, leaves,
husks) in dry matter of the whole plant were lower (in
relative terms).

Other factors play their role at the later date of harvest,
having negative impacts on total productivity of corn
harvested at high dry matter content. Even though the
proportion of ear dry matter in the whole plant in-
creased by 10%, its organic matter digestibility (in
sacco) decreased from 94.0% to 86.1%. Philippeau et al.
(1997) and Kotarski et al. (1992), who besides the stage
of corn maturity studied the effect of corn genotype on
corn starch digestibility by a method in sacco, drew
similar conclusions. Parallelly to a decrease in the propor-
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Table 1. The effect of harvest date on organic matter digestibility (in sacco) and the proportions of corn plant parts

Dry matter (%) Dry matter percentage (%) OM digestibility (%) Digestible OM (g/10 plants)

A B A B A B A B
Lower stalk 19.4 20.8 13.9 10.7 543 47.2 264 140
Upper stalk 23.2 24.8 16.2 14.0 58.2 46.2 329 191
Stalk in total 30.1 24.7 593 331
Leaves 27.0 372 13.7 9.6 94.0 57.5 300 152
Husks 30.7 294 7.9 6.5 74.0 61.3 208 110
Ear 582 63.2 483 58.3 94.0 86.1 1582 1391
Whole plant 31.8 40.7 100 100 73.3 69.2 2683 1984

A - 31.8% and B - 40.7% dry matter, OM — organic matter

Table 2. Characteristics of corn biomass harvested at various phenological stages

A - 31.8% dry matter B — 40.7% dry matter

Theoretical length of chops 4 mm 8 mm 14 mm 4 mm 8 mm 14 mm
Corn biomass:
Dry matter g/kg 311.5 317.1 325.3 421.2 404.4 395.6
Proteins g/kg DM 81.0 71.5 82.8 93.1 81.8 79.0
Fiber g/kg DM 22.01 21.78 21.59 21.77 20.51 20.76
ADF g/kg DM 25.27 24.76 25.98 26.12 27.09 26.59
NDF g/kg DM 52.41 52.41 50.37 50.78 51.50 51.05
BNLV g/kg DM 62.92 61.47 63.01 64.24 64.33 65.69
WwWSsC g/kg DM 7.61 7.21 6.31 8.23 7.05 5.29
Ensilability %o 48.44 48.20 43.25 49.76 46.29 40.11

ADF - acid detergent fiber, NDF - neutral detergent fiber, BNLV - nitrogen-free extract, WSC — water-soluble carbohydrates

Differences in the values designated by various letters in the row are significant (P < 0.05)

Table 3. The effect of harvest dates and length of chops on fermentation parameters of corn silage

A - 31.8% dry matter B — 40.7% dry matter

;l":;?)retical length of chops 4 8 14 4 8 14
Dry matter g/kg 29.44 b 27.60 a 26.67 a 38.57 37.65 39.25
pH 4.19 ab 4.17 a 427b 4.17 a 424 b 428 b
Lactic acid % 2.37 2.66 247 290 b 2.75 ab 255a
Acetic acid %o 0.51 0.46 0.62 0.55a 075 b 073 b
Butyric acid % 0.05 0.03 0.08 0.05 0.04 0.04
VFA %o 0.59 0.50 0.74 0.61 a 0.83 b 0.79 b
LA/VFA 4.03 a 534b 3.58a 455b 356 a 323a
Ammonia % 0.030 0.027 0.030 0.040 0.042 0.037
Proteolysis %o 2278 b 16.58 a 17.57 a 15.10 a 17.42 b 16.00 ab

VFA- volatile fatty acids, LA — lactic acid

Differences in the values designated by various letters in the row are significant (P < 0.05)

tion of plant parts and in organic matter digestibility of
plant parts, organic matter digestibility of the whole
plant decreased from 73.3% to 69.2%. A reduction in
organic matter digestibility resulted in a depression of di-
gestible organic matter (DOM) yield per | ha by 12.2%.
A total of 21.0 ha DOM was harvested on 20th Septem-
ber while 27 days later it was 18.4 t/ha DOM, i.e. a
depression of DOM yield by 2.6%.
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The effect of mechanical treatment and harvest date
on fermentation parameters of corn silages

Tables 2 and 3 show the average values of ensiled
corn analyses and parameters of corn silage fermenta-
tion.

The different lengths of corn chops did not result in
any statistically significant differences in organic nutrient
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Table 4. The effect of harvest date (phenological stage) and theoretical chops length on the content and digestibility of organic nutrients

determined in vivo and on the intake of corn silage dry matter

Corn silage
A - 31.8% dry matter B - 40.7% dry matter

Theoretical chops length ~ (mm) 4 8 14 4 8 14

Dry matter %o 60.9 a 66.7 ab 69.7 b 7217 66.8 65.3
Proteins % 430a 585b 61.7b 54.6 542 46.3
Fat % 772 84.3 84.2 88.4 87.5 87.1
Fiber % 54.0a 61.3 ab 64.1 b 65.6 60.3 56.0
ADF % 46.5 a 53.5 ab 588 b 60.6 52.4 46.6
NDF % 44,07 58.5 64.2 59.3 60.2 46.8
NFE % 68.5 722 726 784 72.5 72.6
Organic matter % 633 a 68.9 ab 72.2b 74.2 68.8 67.5
Intake of silage dry matter g/kg L.W. 17.5 16.8 14.8 17.2 17.6 18.1
NEL MJ/kg DM 5.44 5.62 6.33 6.60 5.99 5.88

ADF - acid detergent fiber, NDF — neutral detergent fiber, NFE — nitrogen-free extract, NEL — net energy of lactation
Differences in the values designated by various letters in the row are significant (P < 0.05)

contents in the biomass of corn harvested at dry matter
contents 31.8% and 40.7%. A higher content of nitro-
gen-free extract was determined in corn harvested at
40.7% dry matter; it can be explained by a higher pro-
portion of ears in the whole plant than in corn harvested
at 31.8% dry matter. An increase in the proportion of
ears in the whole plant is connected with a relative
decrease in fiber content but fiber content was at the
same level (21.8% vs. 21.0%) at both phenological
stages, and on the contrary, there was a statistically
insignificant increase in ADF content documenting
higher lignification.

Fermentation parameters were at the same level in
all experimental variants, so it can be stated that corn
silages were of good quality. Evaluation of contents of
lactic acid and volatile fatty acids as an indicator of
fermentation quality showed that the highest values in
corn silage with dry matter content 31.8% were deter-
mined in the length of corn chops 8 mm while the
highest values in corn silage 40.7% were found in
chops length 4 mm, statistical differences from the
other variants were significant (P < 0.05).

The effect of mechanical treatment and harvest date
on organic nutrient digestibility in corn silages

Table 4 shows the effect of mechanical treatment
(theoretical length of chops) and harvest dates (various
phenological stages) on organic nutrient digestibility
and energy concentration in corn silage.

Evaluation of the effect of chops length indicates
that organic nutrient digestibility of corn silage with
31.8% dry matter content increased in dependence on
chops length, with statistically significant differences
(P < 0.05) in dry matter digestibility, proteins, fiber,
ADF and organic matter. The differences in the other
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parameters of digestibility (nitrogen-free extract and
NDF) were not statistically significant, but their trends
were identical. An opposite trend was observed in dry
matter intake per 1 kg live weight when the highest
intake was determined for chops length 4 mm
(17.5 g/kg L.W.) while the intake gradually decreased
to 16.8 g/kg and 14.8 g/kg L.W., respectively, for the
increasing lengths 8 mm and 14 mm. Evaluation of
digestibility coefficients of corn silage with dry matter
content 40.7% showed an opposite situation. With an
increasing length of corn chops digestibility of all pa-
rameters under study decreased statistically insignifi-
cantly and dry matter intake per kg live weight in-
creased statistically insignificantly (4 mm — 17.2 g/kg
L.W., 8 mm - 17.6 g/kg L.W. and 14 mm - 18.1 g/kg
L.W.).

Phipps et al. (1985) reported that organic matter di-
gestibility of corn silage is about 72.0% varying in
relation to the hybrid used: corn hybrids with a high
proportion of kernels have higher organic matter di-
gestibility than those with a low proportion of kernels.
Organic matter digestibility in experimental silages was
found to range from 63.3% to 74.2%; organic matter
digestibility of corn silage with 31.8% dry matter was
lower (63.3-72.2%) than that of corn silage with 40.7%
dry matter (67.5-74.2%).

When correlating organic nutrient digestibility, dry
matter intake and energy content of corn silage, the
highest intake of silage dry matter in silage with ca.
30% dry matter was determined for the chops length
4 mm (17.5 g/lkg L.W. vs. 16.8 and 14.8 g/kg L.W.) but
energy concentration expressed in NEL units was lowest
in this variant (5.44 NEL vs. 5.62 NEL and 6.33 NEL).
It demonstrates an acceleration of ingesta passage through
the digestive tract of the animal when corn silage with
ca. 30% dry matter and corn chops of 4mm length are
fed, followed by a reduction in organic nutrient digesti-
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bility. Our own data and results reported by other
authors (Phillip et al, 1980; Seoane, 1982) document
a substantial effect of chops length on organic nutrient
digestibility and in this context, on the energy value of
corn silage.

On the contrary, energy concentration was highest
in silage harvested at ca. 40% dry matter content with
chops length 4 mm (6.60 NEL); energy concentration
decreased to 5.99 NEL and 5.88 NEL with an increas-
ing chops length. As animals are able to take in more
dry matter from silage with ca. 40% dry matter and
since it has a higher energy concentration, this variant
appears better. It is to note when corn crop is harvested
at a later date, other factors negatively influencing total
yield of corn harvested with high dry matter play their
role. Even though the proportion of ear dry matter in
the whole plant increased from 48.3% to 58.3%, or-
ganic matter digestibility (in sacco) decreased from
94.0% to 86.1%. Proportions of plant parts and their
organic matter digestibility (in sacco) also decreased;
it was reflected in a decrease in organic matter digesti-
bility of the whole plant from 73.3% to 69.2%, and in
a depression of the yield of digestible organic matter
(DOM) per 1 ha by 12.2%. A total of 21.0 tha DOM
was harvested on 20th September, and 27 days later it
was only 18.4 t/ha DOM: it was a DOM yield depression
by 2.6 t/ha.
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EFFECT OF NaOH TREATED GRAIN SUPPLEMENT
ON SOME VARIABLES OF INTERMEDIARY
METABOLISM, ACID-BASE BALANCE, AND MILK
COMPOSITION IN DAIRY COWS

VPLYV PRIDAVKU LUHOVANYCH ZRNIN NA NIEKTORE
UKAZOVATELE INTERMEDIARNEHO METABOLIZMU
A ACIDOBAZICKEJ ROVNOVAHY A NA ZLOZENIE MLIEKA U DOJNIC

M. Demeterova, V. Vajda

University of Veterinary Medicine, KoSice, Slovak Republic

ABSTRACT: Twenty-four dairy cows in experiment 1 (field experiment) and twelve dairy cows in experiment 2 were used
to evaluate the effect of NaOH treated wheat grain (3% NaOH) on some metabolic variables, acid-base status, net acid-base
excretion of urine and milk composition. In experiment 1 animals were fed on diets containing silage, hay and 4.5 kg of
concentrate (control) or silage, hay, 2.5 kg of concentrate and 2 kg of NaOH treated wheat (SHW) or green forage, pasture,
silage, 2.5 kg of concentrate and 2 kg of NaOH treated wheat (GSW). Serum concentrations of urea, glucose (P < 0.001),
NEFA (P < 0.001), acetic acid (P < 0.01) decreased and total protein, total lipids, triglycerids, lactic, betahydroxybutyric and
butyric acids increased in SHW and GSW groups in comparison with control group. In experiment 2 animals were fed on
diets containing hay, 3 kg of concentrate and 2.5 kg of ground wheat (control) or hay, 3 kg of concentrate and 3 kg of NaOH
treated wheat (HW). Increased values of HCO3 and pCO, (P < 0.001), ABE and SBC (P < 0.01) indicate the tendency of
metabolic acidosis with stronger manifestation in control group. This was confirmed by lower values of net acid-base excretion
of urine observed in control group. The results confirm the transfer of nutrient and starch digestion from the area of rumen
fermentation to enzymatic digestion. The supplement of NaOH treated grains had not a significant effect on the concentration
of milk protein and fat. The use of NaOH treated wheat in diets showed no adverse effects on health of animals.

Keywords: NaOH treated grains; intermediary metabolism; acid-base balance; milk composition; dairy cows

ABSTRAKT: Vplyv pridavku pSenice oSetrenej lihom sodnym (3 %) na niektoré metabolické ukazovatele, acidobazicki
rovnovéhu, sty acidobézicky vylutok mota (CABV) a zloZenie mlieka bol sledovany u 24 dojnic v previdzkovych (pokus
1) au 12 dojnic v experimentélnych podmienkach (pokus 2). V pokuse 1 boli zvieratd kfmené kimnou ddvkou pozostivajiicou
zo silaZe, sena a 4,5 kg jadrovej zmesi (kontrola), sildZe, sena, 2,5 kg jadrového krmiva kombinovaného s 2 kg hihom
ofetrenej pSenice (SHW skupina) a zeleného krmiva, pastvy, sildZe, 2,5 kg jadrového krmiva kombinovaného s 2 kg pSenice
oSetrenej lihom (skupina GSW). Pri polovi¢nej dhrade jadrovej zmesi lihovanou p3enicou, tak v zimnej (SHW skupina), ako
aj v prechodnej kfimnej dévke (jar — skupina GSW), doSlo v krvnom sére dojnic k poklesu obsahu mocoviny, glukézy (P < 0,001),
NEFA (P < 0,001) a kyseliny octovej (P < 0,01) a k vzostupu hodnét celkovych bielkovin, celkovych lipidov, triglyceridov,
kyselin mlie¢nej, betahydroxymaslovej a maslovej v porovnani so skupinou, u ktorej bolo jadrové krmivo plne hradené
jadrovou zmesou (kontrola). V pokuse 2 boli zvieratd kfmené kfmnou dédvkou zloZenou zo sena, 3 kg jadrovej zmesi a 2,5 kg
pSeni¢ného Srotu (kontrola) a sena, 3 kg jadrového krmiva a 3 kg pSenice oSetrenej lihom (pokusna skupina). Pridavok
ldhovanej p3enice ku kfmnej davke viedol k zvySeniu hodnét HCO; a pCO, (P < 0,001), hodndt prebytku béz (ABE)
a Standardného bikarbonatu (SBC) (P < 0,01), ktoré naznacuji tendenciu metabolickej acidézy s vyraznej§im prejavom
u kontrolnej skupiny. Vysledky intermedidarneho metabolizmu potvrdzuji posun trdvenia Zivin a $krobu z oblasti ruminélnej
fermentécie do enzymatického travenia. Koncentracia tuku a bielkovin v mlieku nebola pridavkom lihovanej penice 3tatis-
ticky vyznamne ovplyvnend. Pri dlhodobom skrmovani pridavku lihovanych zrnin neboli pozorované poruchy zdravotného
stavu zvierat.

KTIicové slovi: lihované zrniny; intermediarny metabolizmus; acidobazicka rovnoviha; zloZenie mlieka; dojnice
INTRODUCTION Carbohydrates represent the main source of energy in
feed mixtures used during lactation. Grain treatment

In dairy cows the feed intake, and through it the and feeding on high quality forage increases energy
energy supply, are limited in the first phase of lactation.  intake in dairy cows. However, high intake of starch
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digested in the rumen results in increased production
of volatile fatty acids (VFA) or lactate, and may lower
dry matter intake as well as decrease the efficiency of
bacterial protein synthesis (Firkins, 1996) and may
cause metabolic problems due to a pH decrease in the
rumen.

When NaOH treated grain is being digested, slow-
ing-down of fermentation occurs (Pauly et al., 1992;
Demeterovéa and Vajda, 1998) as well as enhancement
of the ability to neutralize acidity in the rumen by
means of sodium bicarbonate produced during NaOH
treatment, and this enables to include higher amounts
of grain or metabolic acidosis resulting (Miron et al.,
1997; Chase, 1997; Nocek, 1997).

According to several authors, feeding on NaOH
treated grain affects positively both milk production
and composition (Moran, 1986; Mayne and Doherty,
1996).

This study is linked up with the knowledge obtained
for the effect of NaOH treated grain on rumen metabo-
lism (Demeterovd and Vajda, 1998), and its aim is to
find out the effect of feeding on NaOH treated wheat
on some variables of intermediary metabolism, acid-
base balance in blood, net acid-base excretion of urine
and milk composition in dairy cows.

MATERIAL AND METHODS

Dairy cows fed on basic daily rations supplemented
with NaOH treated grain were used in the experiments.
When wheat was treated with NaOH, 3 kg of NaOH
diluted in 20 | of water per 100 kg of wheat was ap-
plied. Wheat treated in this way was placed in free
conditions four days prior to feeding.

In the blood serum values of total proteins (TP),
urea, glucose, total lipids (TL), cholesterol and
triglycerides (TG) were determined by Bio-La tests
(LaChema Brno), non-esterified fatty acids (NEFA)
were determined with colorimeter by Ducomb method,
and values of fatty acids (FA) (lactic, acetic, betahy-
droxybutyric and butyric) by means of isotachophore-
sis.

In blood values of pCO,, HCO3, acid-base excess
(ABE) and standard bicarbonate (SBC) were determined
by means of blood gas automatic analyser AVL 947.

Table 2. Nutrient content in feeds for dairy cows — trial |

In urine net acid-base excretion (NABE) (net excre-
tion according to Jorgensen) and in milk values of fat
(acidobutyrometric method according to Gerber) and
proteins (Schultz method) were determined.

Nutrient content in feedstuffs was determined in all
experiments directly by means of analytic methods ac-
cording to Decree No. 1497/4/1997-100, and both nu-
tritive and energy feedstuff values were computed ac-
cording to Decree No.1497/1/1997-100. All the results
were statistically processed.

Experiment 1: Effect of NaOH treated wheat on
intermediary metabolism in dairy cows

Twenty-four dairy cows (Black Pied breed, b.w.
550 kg, average milk yield 3,800 kg per year) involved
in the experiment in the second phase of lactation (av-
erage milk production 15 kg per day) were divided into
3 groups. In the first group, the base for daily rations
was silage and hay with supplemented concentrate (Ta-
ble 1). The second group was fed on daily rations iden-
tical to the first group, the only difference was that

Table 1. Formulation of daily rations, content of ingested nutrients
and energy in the individual groups of dairy cows (15 kg milk) fed
daily rations with a high concentration of nutrients — trial |

Group

Feed (kg) 1 2 3
Corn silage 15.0 15.0 5.0
Clover grass silage 10.0 10.0 5.0
Meadow hay 3.0 3.0 3.0
Green forage - - 20.0
Pasture - - 7.5
Concentrate mixture 45 2.5 25
NaOH treated wheat - 2.0 2.0
Dry matter intake  (kg) 14.29 14.30 14.14
NEL (MJ)) 81.5 83.8 85.7
PDI (g) | 1053.0 1046.0 1119.1
Crude fibre (% in DM) 24.1 23.9 20.9

1 — control, 2, 3 — daily ration containing NaOH treated wheat
Concentrate mixture composition: peas 20%, barley 30%, oats 20%,
wheat 30%

Feed Dry matter Crude protein Crude fibre PDIN PDIE NEL
% g/kg DM MJ/kg DM
Corn silage 32.83 98 235 48 63 6.21
Clover grass silage 33.33 120 338 66 65 5.02
Meadow hay 84.1 145 361 60 72 4.94
Green forage 25.01 115 286 76 82 592
Pasture 16.50 190 210 121 105 6.53
Concentrate mixture 78.04 160 31 94 99 6.93
NaOH treated wheat 78.43 113 14 71 94 8.31

26

CZECH J. ANIM. SCI., 45, 2000: 25-31



a part of concentrate (45% of dry matter) was substi-
tuted by NaOH treated wheat. In the third group the
daily rations contained green fodder supplemented by
silage and hay, and a portion of the concentrate (45%
of dry matter) was substituted by NaOH treated wheat.
Composition of daily rations applied in individual
groups and content of ingested nutrients and energy are
given in Table 1, nutrient content in feeds is given in
Table 2.

The animals were taken blood samples 4-5 hours
after feeding, after a 3-week adaptation to applied daily
rations.

Experiment 2: Effect of NaOH treated wheat on some
variables of acid-base profile in dairy cows

Twelve dairy cows (Black Pied breed, b.w. 550 kg,
average milk production 15 kg per day) were involved
in the experiment. The base of daily ration in the first
group was meadow hay with concentrate mixture and
ground wheat added (45% of dry matter concentrate).
In the second group, ground wheat was substituted by
NaOH treated wheat. Contents of daily rations applied
in both groups and contents of ingested nutrients and
energy are given in Table 3, nutrient content in feeds
is given in Table 4.

After a two-week adaptation to daily ration blood
was taken by vena jugularis puncture before feeding,
and 1, 2.5, 4 hours after feeding into heparinised syr-
inges. Immediately after sampling, values of pCO,,
HCO3, ABE and SBC were analysed in blood. The

Table 3. Formulation of daily rations, content of ingested nutrients
and energy on the individual groups of dairy cows (15 kg milk) -
trial 2

Feed / Group 1 2
Meadow hay 10.0 10.0
Concentrate mixture 3.0 3.0
Ground wheat 25 -
NaOH treated wheat - 3.0
Dry matter intake (kg) 13.45 13.38
NEL (MI) 79.5 77.9
PDI (g) 1080.0 1058.0
Crude fibre (% in DM) 224 225

1 = control, 2, 3 - daily ration containing NaOH treated wheat

Table 4. Nutrient content in feeds for dairy cows — trial 2

animals were taken samples of urine for determination
of net acid-base excretion (NABE), and at morning
milking, samples of milk were taken to determine pH,
acidity, fat and protein content.

Variable values of intermediary metabolism and
acid-base profile were compared with reference values
according to Slanina et al. (1992).

RESULTS AND DISCUSSION

Effect of NaOH treated wheat on intermediary
metabolism in dairy cows

Variables observed in blood serum are given in Ta-
ble 5.

Observing the effect of feeding on NaOH treated
wheat added to daily rations, we recorded increases in
values of total proteins in blood serum, while in the
second group, where silage was the base of daily ration,
higher values were recorded (Fig. 1). All detected val-
ues exceeded the upper limit of reference values. Val-
ues of urea in both groups where NaOH treated wheat
was applied decreased in comparison with the control
group. The lowest value was recorded at daily rations
with green forage added (3rd group) (Fig. 1). All meas-
ured values were below the lower limit of reference
range. Similar tendency with a significant decrease in
urea concentration in the blood of dairy cows fed on
grass silage with concentrate added at 50% of NaOH
treated wheat ratio was also detected by Mayne and
Doherty (1996).

Even the content of glucose in both groups with
NaOH treated wheat supplement decreased signifi-
cantly (Fig. 1). The lowest values were measured in the
third group where green forage was included into daily
rations (P < 0.001), the mentioned values decreased
below the lower limit of reference values. Feeding on
NaOH treated grain results in shifting of starch diges-
tion from rumen into small intestine, which was mani-
fested in a decrease of propionic acid production in the
rumen (Demeterova and Vajda, 1998), and in a subse-
quent glucose decrease in blood. According to Nocek
and Tamminga (1991) the level of plasmic glucose re-
mains relatively unchanged when starch digestion is
shifted into the small intestine. The necessity of glu-
cose for oxidative metabolism and/or for triglyceride
synthesis at the visceral tissue level is high (Moore and
Christie, 1984). The authors state that the supply of

i Dry matter | Crude protein | Crudefibre | PDIN |  PDIE NEL
% g/kg DM MJ/kg DM
Meadow hay 84.62 88.0 329.9 55.3 75.9 53
Concentrate mixture 87.60 246.8 69.7 158.1 110.5 7.8
Ground wheat 86.01 136.0 326 87.1 101.6 8.6
NaOH treated wheat 70.10 1243 15.7 79.6 98.2 8.3
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Table 5. Parameters of intermediary metabolism in blood serum of
dairy cows fed daily rations with NaOH treated wheat — trial |

Parameter o

1 2 3
Total proteins gl [88.75 [96.54 [91.81
Urea mmol.I"! | 2.63 239 | 2.28
Glucose mmol.I"! | 322a| 289b | 205¢
Total lipids gl | 397a| 40a | 556D
Cholesterol mmol.I"! | 507a| 405a| 525d
Triglycerides mmol.I"! | 0.73 | 0.77 | 0.81
NEFA mmol.I"! | 032a | 0.16¢ | 0.17 ¢
Lactic acid mmol.I"! | 2,18 | 2.7 4.18
Acetic acid mmoll"' | 2.52a| 145b| 1.63 b
Betahydroxybutyric acid mmol.I"! | 0.70 | 0.75 | 0.90
Butyric acid mmol.I"! | 0.35 0.50 0.48

1 — control, 2, 3 — daily ration containing NaOH treated wheat
ab P < 0.01; ac P < 0.001; ad P < 0.05

exogenous glucose into the intestine can save endo-
genously synthetized glucose, which instead of being
utilized in the intestinal metabolism, may be used for
milk synthesis.

Values of total lipids and triglycerides were higher
in both groups with NaOH treated wheat supplement
than in the first group where concentrate mixture with-
out NaOH treated grain was applied (Fig. 3). The high-
est values of both parameters were detected in the third
group when green forage was used in daily rations.
These exceeded the upper limit of the range of refer-
ence values. When total lipids are taken into considera-
tion, there has been a statistically significant increase
(P < 0.01).

Content of cholesterol in the third group (green for-
age and NaOH treated wheat) has increased compared
with the control group (Fig. 3) and has exceeded the
upper limit of reference range. In comparison with the
other groups, there is a statistically significant differ-
ence (P < 0.05) that might be affected by different
composition of daily ration. Slanina et al. (1993) also
described a cholesterol level increase during the period
of feeding on green forage. In the second group, where
silage and NaOH treated wheat were applied, choles-
terol value was the lowest, though it ranged in refer-
ence values. Increase of triglyceride, cholesterol and
total lipid levels in the third group above the upper
limit of reference range is a symptom of mild hyper-
lipemia.

In both groups with NaOH treated wheat added
a significant decrease of non-esterified fatty acid val-
ues (NEFA) (P < 0.001) occurred compared with the
first group. However, all parameters ranged in refer-
ence values.

Values of lactic acid in the blood serum of animals
in groups where NaOH treated wheat was added were
higher than in the first group and exceeded the upper
limit of reference range. The highest value was de-
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Fig. 1. Total proteins, urea a glucose in the blood serum of dairy
cows fed daily rations containing NaOH treated wheat — trial 1

tected in the group with green forage and pasture ap-
plied in daily rations (Fig. 4). According to Slanina et
al. (1993), when animals are overfed by easily digest-
ible carbohydrates, and at physical load, lactacidaemia
occurs, which is related to the third group with pasture
included in daily rations. Content of acetic acid in the
blood serum decreased significantly in both groups
with NaOH treated wheat (P < 0.01).

Values of betahydroxybutyric (BHB) and butyric
acids in the blood serum were higher in both groups with
NaOH treated wheat (Fig. 4). Measured values of BHB
ranged in reference range, however in the third group
with green forage and pasture included this approxi-
mated to the upper limit of the given range. Contrary
to our findings Mayne and Doherty (1996) observed
a significant decrease of the above mentioned acid con-
centration in the blood serum of dairy cows fed on
grass silage and concentrate mixture with 50% ratio of
NaOH treated wheat.

Effect of NaOH treated wheat on some variables
of acid-base profile in dairy cows

Parameters of acid-base profile in dairy cows ac-
cording to time relation are given in Table 6 and illus-
trated in Fig. 2.

Actual acidity (pH) of venous blood fluctuated only
slightly in relation to time after feeding, and differences
within the groups were not statistically significant. All
detected parameters were lower than the lower refer-
ence range.

Observing the dynamics of current bicarbonate
(HCOs) the values detected in the control group, 4 hours
after feeding, were significantly lower (P < 0.01) com-
pared with the group where NaOH treated wheat was
added. While in the group with NaOH treated wheat all
values of current bicarbonate were slightly above the
lower limit of reference range, in the control group all
values were lower than the lower limit of reference
range.

Differences in partial pressure of carbon dioxide
(pCO,) in the blood of animals with NaOH treated
wheat, detected 2.5 and 4 hours after feeding, were
significantly higher (P < 0.05) compared with the con-
trol group. All detected parameters in both observed
groups ranged in the lower half of reference range.
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reference values (Slanina et al., 1992)

Values of acid-base excess (ABE) were higher in the
experimental group than in the control one, and the
difference detected 4 hours after feeding was statisti-
cally significant (P < 0.05). All measured values of the
given parameter ranged below the lower of reference
range in both observed groups.

During the whole experiment, higher values of stan-
dard bicarbonate (SBC) were detected in the experi-
mental group than in the control group, and the differ-
ence 4 hours after feeding was statistically significant
(P < 0.05). All values of standard bicarbonate (SBC)
were in the lower third of reference range in both ob-
served groups, with an exception of the value detected in
the control group 4 hours after feeding, which was lower
than the lower limit of the above mentioned range.

Daily average values of observed parameters of
acid-base profile in dairy cows are given in Table 6.

Daily average of current acidity values of venous
blood was identical in both observed groups (7.36), and
slightly lower than the lower limit of reference range.

Detected values of daily average of internal environ-
ment acid-base parameters were significantly higher in
groups with NaOH treated wheat (current bicarbonate
P < 0.001, partial pressure of carbon dioxide P < 0.001,
acid-base excess P < 0.01, standard bicarbonate
P < 0.01) (Fig. 5) compared with the control group.
Values of partial pressure of carbon dioxide and stan-
dard bicarbonate in both observed groups are in the
lower half of reference range. Values of current bicar-
bonate in the group with NaOH treated wheat are
slightly above, and in the control group below the
lower limit of reference range. Values of acid-base ex-
cess are lower in both observed groups than the lower
limit of reference values. The results indicate a ten-
dency towards metabolic acidosis in all groups with
more significant manifestation in the control group.

Acid-base state of venous blood shows a tendency
towards metabolic acidosis. In the experimental group
respiratory (pCO,) as well as metabolic (HCO3) com-
pensatory mechanisms are applied. In control group in

Table 6. Parameters of acid-base profile in dairy cows fed daily rations containing NaOH treated wheat — trial 2

Time after feeding (hours) i Reference
Parameter Group 3 : s % Daily average Valuss"
oH PL 7.36 737 7.36 7.36 7.36 7.38-7.46

K 7.36 7.36 7.37 7.35 7.36

pCO, PL 5.56 5.23 540 a 536a 539a 4.60-7.05
(kPa) K 4.98 4.99 4.93d 4.83 d 493 ¢
HCO4~ PL 23.05a 22.23 22.63 22.12a 2251 a 22.0-27.0
(mmol.1"") K 20.75d 20.97 21.17 19.57 b 20.61 ¢
ABE PL -1.92 -2.50 -2.30 -2.82a -239a -0.5-+5.0
(mmol.1"") K -3.95 -3.73 -3.38 -525d -4.08 b
SBC PL 2225 21.78 21.92 2152 a 21.87 a 20.0-30.0
(mmol.1"") K 20.70 20.85 21.10 19.63 d 20.57 b

gb P < 0.01; ac P < 0.001; ad P < 0.05
Slanina er al. (1992)

ABE - acid-base excess, SBC — standard bicarbonate, PL — NaOH treated wheat, K — control
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Fig. 3. Lipid metabolism parameters in the blood serum of dairy
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Fig. 4. Fatty acids in the blood serum of dairy cows fed daily rations
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Fig. 5. Parameters of acid-base profile of dairy cows fed daily rations
containing NaOH treated wheat — daily average (venous blood) —
trial 2

which HCO4 values are below the lower limit of refer-
ence range, the level of metabolic mechanism is insuf-
ficient.

In the group with NaOH treated wheat, the higher
value of net acid-base excretion of urine (NABE) was
detected (171.15 mmol.I"! + 32.37) compared with the
control group (135.08 £ 55.36). Values detected in both
groups range in reference values. Evaluating individual
values in the group with NaOH treated wheat, the value
of NABE of urine was higher than 210 mmol.I™! in one
case, which is classified as a manifestation of alkalosis.
In the control group the values were lower than
90 mmol.I™! in 25% of cases, and this shows acido-
genic load.

Observing the parameters of milk profile (Table 7),
significantly higher pH (P < 0.001) was detected in the
group with NaOH treated wheat, as well as lower acid-
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Table 7. Parameters of milk profile in dairy cows fed daily rations
containing NaOH treated wheat - trial 2

Parameter / Group 1 2
Acidity (°SH) 6.45b 568 a
pH 6.70 ¢ 6.81 a
Milk fat (%) 4.18 3.63
Milk protein (%) 3.33 3.19

ab P < 0.05; ac P < 0.001
1 - control, 2 — daily ration containing NaOH treated wheat

ity of milk (P < 0.05), lower concentration of milk fat
(3.63%) and milk proteins (3.19%) compared with the
control group (4.18% and 3.33%, resp.). In milk fat the
value approximates to the lower limit, and in milk pro-
tein it is lower than the lower limit of required range.

Literary data relating to fat and protein content in
milk, when fed on diets containing NaOH treated grain,
differ. While Kung et al. (1983), Sharma et al. (1983)
and O’Mara et al. (1997) did not detect any differences
in the content of proteins in milk when feeding on
NaOH treated barley and rye, McNiven et al. (1995)
indicate a significant decrease of milk protein concen-
tration when NaOH treated barley is applied. Moran
(1986) detected a significant increase of milk fat con-
tent when NaOH treated oat was used, but milk protein
content was not influenced by the diet. Mayne (1993)
did not detect any changes in milk fat and milk protein
concentration when NaOH treated wheat was fed.

Intermediary metabolism results confirm the area
transfer of nutrient and starch digestion from the area
of rumen fermentation to enzymatic digestion, observed
when the effect of NaOH treated grain on rumen fer-
mentation was studied (Demeterova and Vajda, 1998).
Values of acid-base balance and net acid-base excretion
of urine show a tendency towards metabolic acidosis
with stronger manifestation in the control group. Milk
fat and milk protein concentrations were not signifi-
cantly affected when NaOH treated grain was added
into daily rations.
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VLIV NEHOMOGENNIHO TEPLOTNIHO POLE
NA DOJNICE

THE INFLUENCE OF A NON-HOMOGENEOUS TEMPERATURE FIELD
ON DAIRY COWS

J. Dolej$, O. Toufar, J. KniZek

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

ABSTRACT: The horizontal distribution of temperature in a dairy cow housing space is not too homogeneous, especially
in the summer season. Air flow (at the rate of speed of 1.9 m/s and the temperature of 22 °C) was simulated on various body
parts of a dairy cow (the shoulder and lumbar parts) in an air-conditioned stable and under the temperature of 25 °C (with
temperature differences of 3 K) and 27 °C (with temperature differences of 5 K). The ventilation lasted for 30 minutes. Before
the beginning of the ventilation and then, after 10 minutes, and finally 5 minutes after the end of the ventilation the surface
of the dairy cow was screened by an infra-red camera. Taken snaps have shown a considerable sensibility of the cow at the
ventilation on the lumbar joint in the temperature difference of 5 K. After 30 minutes of the cooling there were cooled down
the directly cooled body parts. During ventilation of colder air on the shoulder region was the cool down 0.5 K (differences
3 K), alternatively 0.1 K (differences 5 K). In the case of ventilation on the lumbar region was the cool down 0.7 K alterna-
tively 1.7 K. Tendencies to change thermoregulation occurred during the ventilation.

Key words: temperature; air rate of speed; infra-red screening; dairy cow

ABSTRAKT: V klimatizované stdji bylo modelovino proudéni vzduchu (rychlost 1,9 ms™, teplota 22 °C) na rizné partie
téla dojnice (lopatka — L a bederni kloub — BK) pii teploté prostredi 25 °C (teplotni rozdil 3 K) a 27 °C (teplotni rozdil 5 K). Doba
trvani ventilace byla 30 minut. Pfed zacitkem ventilace a ddle po 10 minutich a pak po 5 minutich po ukondeni ventilace
byl povrch dojnice sniman kamerou pracujici v infraterveném spektru. Z vyhodnoceni snimki vyplynula zna¢na citlivost
dojnice na ventilaci v oblasti bederniho kloubu pfi rozdilu teplot 5 K. Po 30 minutich ochlazovini se nejvice ochladily pfimo
exponované télesné partie — pii L-expozici 0 0,5 K (teplotni diference 3 K) a 0 0,1 K (teplotni diference 5 K), pfi BK-expozici

pak o 0,7 K, resp. 1,7 K.

Kli¢ovi slova: teplota; rychlost vzduchu; infrafervené snimani; dojnice

UvVOD

Horizontalni rozdéleni teploty v prostoru pro ustdje-
ni dojnic neni pfili§ homogenni, zvlasté v letnich mé-
sicich, kdy jsou pro vétrani stdje vyuZivany veSkeré
dostupné otvory. Proudéni vzduchu uvnitf staje nékdy
pfekracuje hodnotu 2,0 ms' a projevuje se jako neZa-
douci privan, coz muZe mit hypoteticky negativni vliv
na zvladnuti termoregulacnich pochodii u ustijenych zvi-
fat. Pro pochopeni vlivu plisobeni nestejnych teplot na
télo dojnice s naslednymi zménami povrchové teploty
Casti téla byl v fizenych podminkéch klimatizované expe-
rimentalni stdje zorganizovan pokus. Klimatické pod-
minky tohoto pokusu byly stanoveny na zdkladé b&Zné
dosahovanych hodnot stajového mikroklima v letnim
obdobi.

Rozdélenti teploty v prostoru ustdjeni neni zcela rovno-
mérné (homogenni). Stupeii homogenity je sniZzen ze-

jména pfi poZadavku na zvySenou vyménu vzduchu
v dusledku vysSich teplot v letnim obdobi. Systém ven-
tilace pak vyvoldva v objektu zvySeni proudéni vzdu-
chu na 3 a¥ 5 m.s™', jak uvadgji Stuber a Schmidlin
(1980). Hodnota této veli&iny aZ do 9,5 m.s™! zpiisobu-
je nejvétsi zmény zchlazovaci konstanty (W.mz), jak
uvadi Smolen (1983). I kdyZ jsou dojnice pomérné to-
lerantni k proudéni vzduchu i o rychlosti pres 3 m.s™!
v intervalu teplot 10 aZ 27 °C, mohou byt tyto podmin-
ky kritické pro dojnice ve vazném ustéjeni, a to v di-
sledku limitované zmény polohy (Zeman, 1984). Muze
dojit k podchlazeni nékterych partii téla.

Ochlazovani dojnic zvySenim rychlosti proudéni
vzduchu ve stdji uskute¢nili Yamamoto et al. (1989).
Pfi teplotach 18, 24 a 30 °C a rychlosti proudéni vzdu-
chu 1,6 a% 2,25 m.s~' byla kromé fady fyziologickych
veli¢in sledovédna i povrchova teplota téla dojnic. Na
zakladé vysledki méfeni byla odvozena multilinedrni

ReZeni bylo uskutedn&no v rdmci grantu Narodni agentury pro zem&délsky vyzkum MZe CR (projekt & EP 0960006313).
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rovnice zévislosti primérné povrchové teploty téla (y)
na teploté prostfedi (x;) a rychlosti proudéni vzduchu

(xp):

y=28,6+0,31x +198x, (rye1 2 =098)
Uvedena rovnice plati v intervalu teplot 18 aZ 30 °C.
Podobny experiment, ale s kravami masného typu
uskute&nili McLean et al. (1984). Pro vypocet teploty
kuZe (Ts) podle regresni rovnice, viak pouZili pouze
teplotu prostedi (x,):

Ts =32,58 +0,2829 x, (P <0,001)

MATERIAL A METODA

V experimentu byly pouZity dvé kravy dojného typu
na 3. laktaci s uZitkovosti 7 350 a 7 500 kg mléka, 85
a 90 dni po oteleni, jiZ pfipusténé. Kravy byly nejdiive
po dobu sedmi dni pfi teploté cca 17 °C navykany na
podminky staje. Pak byla teplota prostfedi béhem Ctyf
dni zménéna ze 17 na 25 °C, tj. 2 K/den (veskeré zmé-
ny teploty se udavaji v Kelvinech = K). Relativni vlh-
kost vzduchu ve stéji byla 45-50 %. Nasledujici den
bylo uskuteénéno snimkovéni termografickou kame-
rou. Po dokonéeni snimkovani byla teplota prostfedi
zvySena o 2 K na 27 °C, pfi 40-45% relativni vlhkosti.
V téchto podminkéich bylo dal3i den uskute¢néno snim-
koviani. Rychlost proudéni vzduchu ve stéji byla od na-
vykaciho obdobi aZ do obdobi snimkovéni 0,1-0,25 m.s™".

Homogenita teplotniho pole byla naruSena dodatec-
nym piivodem chladné&jsiho vzduchu o teploté cca 22 °C
a relativni vlhkosti 45-55 %, {'ehoz rychlost na Grovni
téla dojnice byla 1,8-2,0 m.s™". Chladné;$i vzduch byl
aplikovan na lopatkovou &ast a na oblast bederniho
kloubu. Oblast ochlazovani byla v priméru 100 cm.
Uvedené casti téla byly exponovany chladnéj§im vzdu-
chem po dobu 30 min. Zmény povrchové teploty (dile
PT) byly snimény kamerou v infralerveném spektru
zafeni tésné pied zapocetim ventilace chladnéjSiho
vzduchu, pak v 10., 20. a 30. minuté ventilace a nako-
nec 3 aZ 5 minut po ukoné&eni ventilace. K tomuto tce-
lu byla pouZita termografickd kamera NEC SAN-EI,
typ 6T62 s teplotnim rozliSenim 0,1 °C. Stojici dojnice
byla sniména ve fixa&nim boxu, ke kterému byl oheb-
nym potrubim veden chladnéj$i vzduch vySe uvede-

nych parametrii. Prace spojené se snimanim PT se
uskute¢nily b&hem denni doby (8-16 hodin), tj. dvakrat
(v prostfedi 25 a 27 °C). Snimky byly vyhodnoceny
podle barevné stupnice. V prvni ¢asti byly vyhodnoce-
ny PT exponovanych partii (lopatka a bederni kloub)
a stfed téla. Pro dal$i porovndvani zmén PT se vycha-
zelo z primérnych hodnot od dojnic pouZitych pfi ex-
perimentu.

Pro vyhodnoceni se bral v tvahu rozdil teplot pro-
stiedi (¢;), tj. 25 °C a 22 °C = 3 K a analogicky 5 K.
Dal3im hlediskem bylo misto expozice chladné&j$im
vzduchem, tj. lopatka (L) a bederni kloub (BK). S t&-
mito misty se hodnotil i stied téla (S).

VYSLEDKY A DISKUSE

DosaZené teploty téla lze Caste¢né porovnat s tdaji
autori Yamamoto et al. (1989), ktefi na rozdil od nés
pouZili zvy$ené rychlosti proudéni vnitiniho vzduchu,
tedy teplotné homogenniho, na pfedni partii té€la. Po-
rovnani PT k uvedenému zdroji s vyuZitim odvozené
linearni regresni rovnice je uvedeno v tab. 1.

Z porovnani je patrné, Ze skute¢né dosahované PT
téla jsou vyssi o cca 1 K, neZ bylo vypocitiano podle
rovnice. Podrobnéjsi prehled je uveden v tab. 2.

Podle regresni rovnice autord McLean et al. (1984),
s absenci parametru rychlosti proudéni vzduchu, by byly
teoretické hodnoty teploty kuZe 39,6 °C, resp. 40,2 °C
(pfi teploté prostiedi 25-27 °C). DuleZitéjsi neZ dosa-
Zené PT u exponovanych zvifat je kromé relativniho
sniZeni hodnot PT i dynamika téchto zmén v priubéhu
expozice chladnym vzduchem.

Expozice chladn&j§im vzduchem v prostiedi 25 °C
(rozdil 3 K) na L nebo BK vyvolala ochlazeni téla
dojnice o 0,5-1,0 K. Pfi vy3si teploté prostredi — 27 °C
(rozdil 5 K) bylo ochlazeni povrchu téla o 1,0-1,5 K.
Po ukonceni ventilace vzduchu se zvySily PT sledova-
nych ¢asti téla o 0,5-1,0 K ve srovnanim s pocitkem
ventilace. VySe uvedeny popis zmén méa pouze vie-
obecny charakter. Podstatné zmény se tykaji nikoliv
celkovych zmén PT sledovanych télesnych partii, ale
charakteristického prub&hu ochlazovani.

Pii teplotnim rozdilu 3 K a pfi L-expozici se zafala
podstatné zvySovat PT stfedni Casti téla od 10. minuty
ventilace. PT této ¢asti byla po 30 minutich expozice
vy$8i o cca 1 K neZ krajni partie (L a BK).

Tab. 1. Porovnani skutecné dosaZenych a teoreticky vypoctenych PT podle regresni rovnice y = 28,6 + 0,31 x; — 1,98 x, (Yamamoto et al.,
1989) — The real and teoretically calculated surface temperatures comparsion by regression equation y = 28.6 + 0.31 x; — 1.98 x, (Yamamoto

et al., 1989)
Podminln{yl Teoretickd hodnota? Skute&nost (expc»zice)3
Yamamoto et al 24 °C 1,81 ms™! 32,7 34,0
. 22°C 1,90 ms™! 35,9 333 +0,32 (L)*
Experiment
25 °C 0,25 m.s™! 31,7 33,8 £ 0,47 (BK)®
. 22°C 1,90 ms™! 36,9 34,5+ 0,35 (L)
Experiment
27°C 0,25 ms™! 31,7 34,9 £ 0,90 (BK)

!conditions, *theoretical value, *real (exposure), 4shoulder, *lumbar region

34
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Tab. 2. Povrchové teploty dojnic na tfech vybranych bodech t&la ~ pfi teplot€ prostfedi 25 °C (rozdil 3 K) ~ Surface temperatures of cows

body (3 points) at the environment temperature 25 °C (difference 3 K)

Cas méfent! Expozice - lopmku2 Expozice — bedernf kloub®
lopatka* trup’ bedra® lopatka trup bedra
Bez ventilace’ 33,6 33,8 33,0 334 34,0 34,1
30~ ventilace® 33,1 336 335 339 34,0 334
5'— po ukongeni ventilace® 34,0 344 34,0 34,5 34,5 343
Zména (K) od po&dtku ventilace'’ -0,5 -0,2 +0,5 +0,5 0,0 -0,7
Zména po skondeni ventilace'! +0,9 +0,9 +0,5 +0,6 +0,5 +0,9

'time of measurements, “shoulder — blade region exposure, *Jumbar region exposure, 4shoulder, *trunk, “lumbar region, "without ventilation,
#30th minute of ventilation, *5th minute after ventilation, '’change from the beginning to end of ventilation, ''change after ventilation end

Tab. 3. Povrchové teploty dojnic na tfech vybranych bodech téla — pii

body (3 points) at the environment temperature 27 °C (difference 5 K)

teplot& prostiedi 27 °C (rozdil 5 K) — Surface temperatures of cow

Cas miFent! Expozice — lopatka? Expozice - bederni kloub?
lopatka* trup’ bedra® lopatka trup bedra
Bez ventilace” 34,4 34,6 34,2 35,7 36,3 35,8
30" ventilace® 343 348 34,4 353 35,2 34,1
5'— po ukon&eni ventilace’ 35,6 36,2 35,7 36,2 36,4 359
Zména (K) od potitku ventilace'? -0,1 +0,2 +0,2 -04 -1,1 -1,7
Zména po skonCeni ventilace'! +1,3 +1,4 +1,3 +0,9 +1,2 +1,8
For 1-11 see Table 2
aKN Zavainé zmény z hlediska tendence zmén PT byly
i “E-iopatka  zaznamendny pfi rozdilu teplot 5 K a pfi BK-expozici.
= ——tup PT sledovanych partii shodné klesaly aZ do 10. minuty
5 0 9 t e tedm ventilace, pak ale nastal obrat a PT zalaly stoupat aZ
% 05 do 20. minuty ventilace. V tomto ¢asovém bodu doslo
- opét ke zvratu a PT zacaly klesat aZ do 30. minuty, kdy
Qs byla ventilace ukonéena. Za 3,5 minuty se pak PT partii
= zvyS$ily nepatrné nad pocatedni hodnotu v porovnéni se

Trvéani ventilace

Obr. 1. Prib&h trendu zm&n PT (rozdil teplot 5 K) — The surface
temperature trend cource (temperature difference 5 K)

expozice = exposure, lopatka = shoulder, trup = trunk, bedra = lum-
bar region, gradient zmény = changes gradient, trvani ventilace =
ventilation duration

Kombinace rozdilu teplot 5 K a L-expozice méla za
nasledek velmi maly rozptyl PT u sledovanych &asti
té€la. Po ukonleni ventilace chladn&jSiho vzduchu se
vyrazné zvysSila PT vSech partii (gradient zmény 0,26—
0,28 K/1 min) o hodnotu vy$§i 1-1,5 K ve srovnéni
s PT pred ventilaci.

Ponékud vyssi rozptyl hodnot PT u sledovanych partii
se vyskytl pfi BK-expozici. Zatimco u partii BK a S
byl nejvyssi pokles béhem ventilace 1-1,5 K, u L byl
pouze 0,5-1 K. Po ukonéeni ventilace se PT téchto
partii zvySila maximélné o 0,5 K v porovnéni s po&at-
kem ventilace chladnéj$iho vzduchu (tab. 3).

CZECH J. ANIM. SCI., 45, 2000: 33-36

situaci pfed zapocetim ventilace. Pribéh teplot doku-
mentuje obr. 1.

Popisovany priibéh termoregulace klade velké néro-
ky na termoregulaéni systém zvifete. Neustalé pfepina-
ni sméru regulace (zvySovani, sniZovani PT) privadi
zvite do stresové situace, ¢imZ se podstatné sniZuje
prah jeho odolnosti vici stijovym ndkazam. Jak je vi-
dét, lezi tato stresova hranice na urovni teplotniho roz-
dilu v prostiedi mezi 3 K a 5 K a souvisi s BK-expo-
zici.
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MORFOMETRICKA ANALYZA JATECNE OPRACOVANEHO
TELA BYKU MASNYCH UZITKOVYCH TYPU

MORPHOMETRIC ANALYSIS OF DRESSED CARCASSES OF BULLS
OF COMMERCIAL MEAT TYPES

J. Subrt', P. Polach', J. Frelich?, J. Voriskova®

'Mendel University of Agriculture and Forestry, Brno, Czech Republic
2University of South Bohemia, Faculty of Agriculture, Ceské Budéjovice, Czech Republic

ABSTRACT: The paper contains results of morphometric analyses of 229 dressed carcasses of bulls fattened to 500
(498-501) days of age. Data on 11 carcass measures were evaluated in the progeny of sires of Czech Pied cattle and specialized
beef breeds of seven commercial meat types — crossbreds of domestic population of dual-purpose cattle and specialized beef
breeds (Aa, He, Li, Bm, Pi, Ch, Ba). Slaughter weight of bulls included in groups ranged from 513 to 599 kg, weight gain
was in the range of 1 058-1 211 g in the fattening period. Differences in carcass length between the groups of bulls were at
the level of significance (from 126.2 cm in the progeny after sires of He breed to 134.5 cm in bulls of C breed). Production
of carcass weight per 1 cm of its length was worst in crossbreds with H sires while the best results (P < 0.05) were determined
in bulls after sires of beef breeds with large body frame — Ch and Ba. Assessment of bull meatiness in agreement with EUROP
did not correspond with these results. The best meatiness was achieved in carcasses of commercial types with medium body
frame — Bm, He and Aa, i.e. in types with lower production of meat on bone per 1 cm of carcass length. Significant differences
in round and rump length 1 were observed between the groups of bulls with medium and large body frame (P < 0.05).
Differences in round and rump width in Li group were positive (27.74 cm). Girth and spiral girth of round and rump can be
considered as the most important indicators of shape characteristics of this cut of beef. Evaluation of these measures was
positive for the shape of round and rump in the progeny of Pi group (115.27 or 163.54 cm). Chest depth ranged from 36.48
to 40.05 cm in the separate groups, the highest values were determined in the progeny after sires of Bm breed. Besides the
bulls of group C, the progeny after sires Pi, Ch and Bm had the largest half girth of chest (91.09 cm, 90.95, 90.95 and 90.05
cm, respectively). Morphometric evaluation and classification of carcass meatiness of bulls implies the need of slaughter
weight differentiation in relation to the breed of the sire of fattened progeny.

Keywords: cattle; beef breeds; commercial crossing; carcass; EUROP; carcass morphometry

ABSTRAKT: V prici jsou uvedeny vysledky morfometrickych analyz 229 jate¢né opracovanych tél bykd vykrmovanych do
véku 500 dnii (498-501). U potomstva plemennych bykt &eského strakatého skotu a specializovanych masnych plemen sedmi
masnych uZitkovych typu — kfiZencl domdci populace skotu s kombinovanou uZitkovosti a specializovanych masnych plemen
(Aa, He, Li, Bm, Pi, Ch, Ba) byly hodnoceny vysledky 11 rozméri jate€ného téla. PordZzkovad hmotnost byki se ve skupindch
pohybovala v rozmezi 513-599 kg a po dobu vykrmu dosdhl pfirastek 1 058-1 211 g. Diference délky jate¢ného téla byly
na hranici prikaznosti mezi skupinami hodnocenych zvifat (od 126,2 cm u potomku po otcich plemene He do 134,5 cm
u bykii plemene C). Produkce hmotnosti jate¢ného téla na I cm jeho délky byla nejhiife hodnocena u kiiZencl s plemennymi
byky He a nejpiiznivéjsi vysledky (P < 0,05) vykazali byci po otcich raimcové velkych masnych plemen — Ch a Ba. S témito
vysledky nekorespondovalo hodnoceni zmasilosti bykd podle EUROP. Nejlépe byla podle zmasilosti hodnocena jate¢né téla
uzitkovych typu naleZejicich ke stfednimu t€lesnému ramci — Bm, He a Aa, tj. typt s niZ$i produkci masa na kosti na 1 cm
délky jate¢ného téla. Mezi skupinami stiedniho a velkého télesného raimce jsme zaznamenali signifikantni rozdily i v délce
kyty 1 (P < 0,05). Pozitivné byla v diferencich $ifky kyty hodnocena i skupina Li (27,74 cm). Za nejvyznamnégj$i ukazatele
tvarovych vlastnosti kyty 1ze povaZovat obvod a spiralni obvod kyty. Pfi hodnoceni téchto rozméri jsme zaznamenali pozitivni
hodnoceni utvafeni kyty u potomstva ve skupiné Pi (115,27, resp. 163,54 cm). Hloubka hrudniku se podle skupin pohybovala
v rozsahu od 36,48 do 40,05 cm, s nejvy3§imi hodnotami u potomstva po bycich plemene Bm. Mezi skupiny s nejvét§im
poloobvodem hrudniku néleZeli vedle byku skupiny C potomci po bycich Pi, Ch a Bm (91,09 cm, resp. 90,95; 90,95; 90,05
cm). Z morfometrického hodnoceni a klasifikace zmasilosti jate¢nych t&l byka vyplyvéd poZadavek na diferenciaci poraZkové
hmotnosti v zavislosti na plemenné pfislusnosti otce vykrmovaného potomstva.

Klic¢ova slova: skot; masna plemena; komeréni kfiZeni; jate¢né télo; EUROP; morfometrie jate¢ného téla

Price je soucasti feSeni vyzkumného zdméru MSM 432100001.
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UvoD

V soulasné dobé se dostava do popiedi zadjmu cho-
vateld mimo jiné i stav pfipravy na zavedeni hodnoceni
kvality jategného t&la skotu podle normy EU v podmin-
kach CR. Vysledni klasifikace zmasilosti jateEnych t&l
podle normy EUROP & SEUROP je ovlivnéna i kom-
formaci svaloviny zejména v oblasti kyty, plece a hibe-
tu. Z tohoto pohledu je vyznamné sledovéni rozdili
v rozmérech jateCného téla, které maji nejuZsi vztah
k masné uZitkovosti vykrmovanych uZitkovych typi
skotu.

Pfesto jsou rozdily v rozmérech jate¢ného téla u riz-
nych uZitkovych typu skotu publikovany v pracich jen
nékolika autord. Kogel et al. (1989 ) studovali vyvoj
rozméri jatedného téla u kiiZenct limousinského (Li),
plavého akvitanského (Ba), piemontského (Pi) a né-
meckého strakatého (fleckvieh — Fv) skotu s plemenem
braunvieh (Bv) pfi ukonéeni vykrmu ve véku 495 dnii.
Rozméry kyty uvadéji v procentualnim podilu z délky
jateéného téla. Nejvétsi hodnoty zjistili pfi sledovani
spirdlniho obvodu a obvodu kyty. Statisticky vyznamné
a pfiznivéjsi hodnoceni rozméra kyty zaznamenali
u kfiZencl Bv s masnymi plemeny. U kfiZenci kombi-
nace Ba x Bv se spirdlni obvod kyty pohyboval od
158,5 cm (Bv) do 161,9 cm (Ba x Bv). Relativni hod-
noty se pohybovaly od 116,4 % (Bv) do 125,2 % (Li x
Bv) délky jate¢ného téla. Celkové niZ§i hodnoty rozmé-
ri u byki plemen galloway a SMR uvadéji Matthes et
al. (1996). Kogel (1989) publikoval vysledky méfeni
obvodu kyty byki rozdélenych podle klasifikaénich po-
razkovych tiid systtmu EUROP. Hodnoty dosahovaly
88,5 % az 92 % délky jateéného téla. Rozméry jatec-
ného téla plemen fleckvieh, braunvieh a Eernostrakaté
v pordzkové hmotnosti 569-600 kg hodnotili Rosen-
berger et al. (1985). Aass a Vangen (1998) posuzovali
zmény v délce jatedného téla u kiiZenct norského stra-
katého skotu s plemeny aberdeen angus, hereford
a charolais v zavislosti na hmotnosti jate¢ného téla, vé-
ku pfi pordZce a klasifikaci protu¢néni jate¢ného téla.
Na morfometrické ukazatele jate¢ného téla je autory
védeckych pojednani ¢asto pohliZeno jako na dopliiko-
vé ukazatele tvarovych vlastnosti a znakil, souviseji-
cich napriklad s aplikaci rozdilnych typl vyZivy nebo
pouZiti ristovych stimulatord ve vykrmu skotu (Ther-
kildsen et al., 1998).

MATERIAL A METODA

Stanoveni rozmért jate¢nych tél bylo provedeno
u 229 byku masnych uzitkovych typu, tj. kfizencti mezi
zu$lechténou matefskou populaci eského strakatého
skotu a specializovanymi masnymi plemeny. Bylo ana-
lyzovéno sam¢i potomstvo po plemenicich sedmi mas-
nych plemen a plemenicich Ceského strakatého skotu.
V ramci dil¢ich pokusnych skupin bylo hodnoceno po-
tomstvo po jednom aZ sedmi plemennych bycich. Hodno-
cené skupiny bykl jsou oznaovany podle otcovského

38

Obr. 1. Stanoveni rozméri
jate&ného t&la — Determi
of carcass measures

A-B = délka kyty 1 (distalni
okraj hlezenniho kloubu — kra-
nidlni okraj pinevni spony, R—
B = délka kyty 2 (distélni okraj
klizky - kranidlni okraj
pénevni spony), M-N = plnost
kyty, B-D = délka jate¢ného
t€la (kranidlni okraj panevni
spony - kranidlni okraj
prvniho Zebra), B-C a C-D =
délka zadni a pfedni jatetné
Etvrté (jatecné t€lo je déleno mezi osmym a devatym hrudnim
obratlem), E-F = obvod kyty (na drovni pinevni spony), G-H =
spirdlni obvod kyty (kfiZovy obvod od kranidlniho okraje pdnevni
spony po ocasni obratel), O-P = Sitka kyty (méfeno v nejSirSim
misté), I-J = hloubka hrudniku (pfima délka mezi dorzdlnim a ven-
trdlnim okrajem na vnitini stran& jate¢né &tvrti na drovni osmého
hrudniho obratle), K-L = poloobvod hrudniku (m&feno z vn&jsi
strany jate¢né &tvrt& na drovni osmého hrudniho obratle)

A-B = round and rump length 1 (distal brim of hock — cranial brim
of pelvic symphysis), R-B = round and rump length 2 (distal brim
of shank — cranial brim of pelvic symphysis), M-N = round and
rump fullness, B-D = carcass length (cranial brim of pelvic sym-
physis — cranial brim of first vertebra), B-C and C-D = hind and
fore quarter length (carcass is divided between eighth and ninth
vertebra), E-F = round and rump girth (at the level of pelvic sym-
physis), G-H = round and rump spiral girth (sacral length from
cranial brim of pelvic symphysis to caudal vertebra), O-P = round
and rump width (measured at the widest place), 1-J = chest depth
(direct length between dorsal and ventral brim on the inner side of
quarter at eighth thoracic vertebra), K-L = chest half girth (measured
on the outer side of quarter at eighth thoracic vertebra)

plemene: Aa — aberdeen angus, Ba — blonde d’aqui-
taine, Bm — belgické modrobilé, Ch — charolais, He —
hereford, Li — limousine, Pi — piemontés a C — Ceské
strakaté. Vzhledem k tomu, Ze ve skupiné byki Bm
bylo analyzovéno potomstvo jen po jednom plemeniko-
vi, je tieba brét vysledky kfiZencl pouze jako informativ-
ni. Detaily zjistovanych rozméri jsou zaznameniny na
obr. 1. Byci byly vykrmovéni ve stejnych chovatelskych
podminkach ZP Usovsko, a. s., pfi stejné trovni vyZivy.
Vykrm byl ukonéen v jednotném véku — primér skupin
se pohyboval od 498 do 501 dni (tab. 1).

Ziskana data byla vyhodnocena pomoci statistického
programu UNISTAT 4.0 a k testovéni statistické vy-
znamnosti rozdilii praimérd skupin bylo pouZito metody
analyzy rozptylu (F-test) a Scheffeho test pro mnoho-
nasobné porovnavani prukaznosti na Grovni P < 0,05.

VYSLEDKY A DISKUSE

Vykrm byki byl ve skupinich ukonéen ve véku 500 =
2 dny a v pordzkové hmotnosti 513-599 kg s vyznam-
nymi rozdily (P < 0,05) mezi skupinami po otcich He
a Ch, He a Ba, He a C (tab. 1). Nejvys§iho pramérného
denniho pfirastku v obdobi testu doséhli byci plemene C.
Pfi statistickych analyzéch byly zji§tény vyznamné;jsi
rozdily (P < 0,05) rustové intenzity mezi byky domé-
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Tab. 1. Charakteristika hodnoceného souboru byku ve vykrmu — Characteristics of the evaluated set of fattened bulls

Statistickd Utitkovy typ — pl otee!” Statistickd
Ukazatel! hodnota” Aa Ba Bm Ch c He Li Pi testace
n 20 30 12 94 1 10 38 R
i 500 499 501 501 498 501 500 500
Vek i pordzce | s as58|  377| ass| so1|  3s2|  a00| 49s| 37
(dny) min 494 492 496 492 493 494 491 494
max. 510 510 511 514 504 507 514 507
3 548 572 548 577 509 513 542 545 | He-Ch
R i 3921 | 6704 4202| 4762| 3877| 4436| 4503| 4298| He-Ba
hmotnost® (kg) min, 475 380 465 440 540 465 435 480 He-C
max. 610 680 605 700 660 610 625 635 }::f‘
3 1097 1169 |10s8 |11s4 1211 |1150 |1080 |1065 | C-Li
l‘;'i“r';‘;:"‘(y've s 8078 | 137,66 | 8595| 10233 | 9865| 7819| 9662| 8834| C-Bm
vykrmu® (g) min 946 | 924 856 |1074 |1088 874 919 | c-pi
max. 1206 1 380 1175 1390 1392 1324 1309 1220 C-Aa
3 315 333 318 334 339 291 312 320 | He-C
Hmotnost teplého | s 2530| 39,10| 2521| 2720 2293| 2438| 2843 2567| Hepi
JOT® (ke) min 268 223 266 261 308 267 245 285 He-Ba
max. 351 398 357 402 380 346 368 363 He-Ch
F: 130,43 | 120,09 12804 | 12950| 13445| 126,16| 12847 13055| HeC
o ol | 2 404| s7s|  373|  aa9|  399| 747| 420| 7.00| He-pi
min 12250 | 117,50 | 122,00| 11850 | 129,00 | 11400| 11600| 117,00| He-Ba
miix. 13800 | 140,50 | 13550| 140,50 | 14130 13500| 136,00| 143,80| He-Ch
¥ 240| 254 243| 256| 238| 227| 240| 241| HeBa
Pomér hmotnosti | s 014 022| o166 o017] od0| 015| 019 010| He-Ch
adélky JOT" (kg) | . 26| 186|216 193] 127 201 195| 227 cnLi
max. 262| 293| 268| 291| 273| 25| 273| 260
X 363| 3a6| 375 323 327 380 348| 324
;‘r:g:l‘l’g:;; — 0,61 037| o062| o042| o046| o041 0,51 0,04 | Ch-Aa
SEUROP" in; 3 3 3 3 3 3 3 3 | Ch-He
max. 5 4 5 4 4 4 4 4 |
J bodovy systém pro SEUROP (tfida S=1,E=2,U=3,R=4,0=5P=6)

!OT = jate&n& opracované télo

scores scale for SEUROP (class S=1,E=2, U=3,R=4,0=5,P=6)

JOT = dressed carcass

!characteristic, Zage at slaughter (days), *slaugh

weight, 4nverage weight gain during fattening, 5weight of warm dressed carcass, *dressed

carcass length, "dressed carcass weight to length ratio, *meatiness assessment, “statistical variable, '"commercial type — sire breed, Ystatistical

tests

ciho plemene s kombinovanou uZitkovosti a potom-
stvem po otcich masnych plemen stiedniho télesného
ramce (Li, Bm, Pi, Aa). Signifikantné nejniZ§i hmot-
nost jatecného téla jsme stanovili u bykua-kfiZzencd
s plemenem He (291 kg).

Délka jate¢ného téla, méfend od kranidlniho okraje
prvniho Zebra po kraniélni okraj panevni spony, se po-
hybovala na hranici prikaznosti od 126,2 cm u potom-
ki po otcich plemene He do 134,5 cm u byki plemene
C. Néami zjiSténa délka jateGného téla je vEtsi, neZ uva-
déji Therkildsen er al. (1998) pfi intenzivnim a exten-
zivnim vykrmu byku friského skotu do hmotnosti 460 kg.
V porovnani s nasimi vysledky uvadgji Aass a Vangen
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(1998) vyssi hodnoty délky jatecného téla u byku-kfi-
Zencl norského skotu s kombinovanou uZitkovosti
(NRF) a plemeny Aa, He a Ch. V citované praci byly
hodnoty upraveny na stejnou hmotnost jate¢ného téla,
stejny vék zvifat pfi poraZce a protuénéni jateného té-
la. Za zajimavé lze povaZovat vy$§i hodnoty délky ja-
tecného téla u norského skotu s kombinovanou uZitko-
vosti v porovnani s kfiZenci s masnymi plemeny
a zejména plemenem charolais, coZ je v souladu i s vy-
sledkem délky jate¢ného téla u Eeského strakatého sko-
tu. Uvedené dopliiujici udaje, charakterizujici variabi-
litu znaku v jednotlivych poraZzenych skupinéch,
naznaduji ziskani nejvysSich plusovych variant u bykul
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Tab. 2. Rozméry zadni jate&né &tvrté byku podle uZitkovych typl (cm) — Measures of hind quarters of bulls of the separate commercial types

(ecm)

Statisticka Uzitkovy typ — plemeno otce'? Statistickd

Ukazatel! | hodnota® Aa Ba Bm Ch c He Li Pi testace'!
n 20 30 12 94 1 10 38 14 Beie
x 87,22 85,76 83,25 86,74 | 9231 87,28 88,56 90,56

Délka s 4,36 6,37 2,70 5,01 1,73 6,09 4,93 531

gf::;,z min 80,50 74,50 7850 | 7500 | 9000 | 7500 | 77,50 80,00
max. 94,50 | 100,00 87,50 | 97,50 | 9500 | 96,00 | 9650 | 100,00
rozpéti'? 14,00 25,50 9,00 22,50 5,00 21,00 19,00 20,00
X 71,75 80,10 | 7838 | 7945 81,31 73,08 78,48 79,02

e s 238 2,68 1,76 291 1,44 3,98 2,84 2,18 | He-Ch

kety 13 min 72,00 73,00 7450 | 7450 | 79,50 | 68,00 73,00 75,00 | He-Ba
max. 81,50 84,00 81,50 | 92,00 83,50 | 79,50 83,50 82,50 | He-C
rozpéti 9,50 11,00 7,00 17,50 4,00 11,50 10,50 7,50
X 62,34 64,87 67,88 64,11 59,45 55,53 60,19 58,70

i s 4,15 3,95 1,88 4,79 2,01 2,54 473 3,52 | He=Ch

kyty 24 min. 53,50 5500 | 6050 | 5600 | 56,50 5250 | 53,50 5230 | He-Ba
max. 67,00 69,00 | 68,00 8350 | 63,50 | 60,00 80,50 68,00 | He-Bm
rozp&ti 13,50 14,00 7,50 | 27,50 7,00 7,50 | 27,00 1570 | Aa-Ba
X 41,68 42,47 42,13 41,92 | 4336 37,70 | 41,63 41,69

oy s 271 3,11 3,05 3,75 2,99 7,14 2,68 2,49

Kty min. 37,00 36,50 36,50 | 29,50 36,50 2400 | 3430 38,00 | He-Ba
max. 45,50 48,50 | 4650 | 4850 | 4750 | 44,00 | 4500 | 4600 | He-C
rozpéti 8,50 12,00 10,00 19,00 11,00 20,00 10,70 8,00
x 26,62 28,22 28,38 28,87 27,45 27,13 27,74 27,10

Sihn s 1,27 1,65 1,21 1,56 1,37 431 1,54 1,09

kyty® min. 24,00 25,00 26,50 26,00 25,00 24,50 24,50 2550 | Aa-Ba
max. 29,00 32,00 30,00 38,00 2950 | 39,00 | 32,00 29,50 | AaCh
rozpéti 5,00 7,00 3,50 12,00 4,50 14,50 7,50 4,00
X 112,60 | 11678 | 11571 | 11681 | 11607 | 107,25 | 11478 | 11527

o s 2,77 5,47 2,44 3,68 3,04 3,69 374 3,15 | He-Ch

Kyty? min 108,00 | 106,50 | 112,50 | 107,50 | 110,50 | 102,00 | 10500 | 110,00 | He-Ba
max. 117,50 | 134,00 | 119,50 | 128,00 | 121,00 | 113,00 | 121,50 | 120,50 | Aa-Ch
rozpéti 9,50 27,50 7,00 20,50 10,50 11,00 16,50 10,50 | Aa-Ba
X 16045 | 164,72 | 160,08 | 16441 | 16585 | 151,93 | 16096 | 163,54

Spirdlni s 5,04 6,36 4,68 524 3,71 10,10 4,69 630 | He-Ch

;’y’:’ﬁd min. 151,00 | 144,50 | 149,00 | 150,50 | 160,80 | 127,00 | 150,00 | 149,50 | He-Ba
max. 168,00 | 174550 | 166,00 | 181,00 | 17300 | 16550 | 171,00 | 173,00 | He-C
rozpéti 17,00 30,00 17,00 | 30,50 12,20 38,50 21,00 23,50 | Aa-Ch

1

po otcich piemontského plemene. Podil délky zadnich
jateénych &tvrti na délce celého jatedného téla se pohy-
boval v rozmezi 65 az 69 % (tab. 2).

Z hlediska hodnoceni masné uZitkovosti byku lze za
velmi vyznamny povaZovat pomér hmotnosti a délky
jate¢ného téla (tab. 1). Produkce masa na kosti na 1 cm
délky jate¢ného téla byla nejhure hodnocena u kfiZenca
s plemennymi byky plemene He — 2,27 kg. Pfi porov-
nani vysledki mezi osmi skupinami vyprodukovali
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measure, “hind quarter length, 3round and rump length I, 4round and rump length 2, Sround and rump fullness, ‘round and rump width,
"round and rump girth, ¥round and rump spiral girth, “statistical variable,

Yeommercial type — sire breed, Ustatistical tests, lzmnge

pritkazné nejvy3si hmotnost jateného téla na jednotku
jeho délky byci po otcich ramcové velkych masnych
plemen — Ch a Ba (2,56 a 2,54 kg). S vysledky tohoto
ukazatele v ramci jednotlivych skupin byki nekores-
ponduje hodnoceni jejich zmasilosti, které bylo prova-
déno podle EUROP systému proskolenymi pracovniky
na jatkach. Nejlépe byla podle zmasilosti hodnocena
jategna téla uzitkovych typu po otcich masnych plemen
naleZejicich vice ke stfednimu télesnému ramci — Bm,
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Tab. 3. Rozméry pfedni jatedné &tvrt® byki podle uZitkovych typl (cm) — Measures of fore quarters of bulls of the separate commercial

types (cm)
Statistickd Utzitkovy typ — plemeno otce® SRk
Ukazatel' | hodnota® Aa Ba Bm Ch C He Li Pi | testace’
P < 0,05
n 20 30 12 94 11 10 38 14
x 43,21 43,37 44,64 42,79 42,15 38,88 39,92 39,99
Déika s 267 | 330 | 205 | 331 356 | 285 | 275 | 253 | Li-Ba
predt min 3900 | 3200 | 4200 | 3500 | 3850 | 3600 | 3300 | 355 | Li-Bm
max. 48,00 48,50 50,00 48,50 49,00 45,00 47,50 45,50 He-Bm
rozpétl“ 9,00 16,50 8,00 13,50 10,50 9,00 14,50 10,00
* 39,63 39,94 40,05 39,68 38,78 36,48 38,35 38,16
K 2,33 3,15 2,81 2,79 1,50 2,12 2,54 1,74 Li-Ba
Hloubka p
hrudnfku? | min 3550 | 3550 | 37,50 | 3550 | 3700 | 3400 | 3400 | 3450 | Li-Bm
max. 45,00 46,00 46,00 47,50 42,00 40,00 46,50 41,00 He-Bm
rozpéti!? 9,50 10,50 8,50 12,00 5,00 6,00 12,50 6,50
x 89,82 89,87 90,05 90,95 91,09 87,48 89,66 90,95
K 4,27 4,47 3,75 3,72 2,44 4,11 4,73 3,22 Li-Ba
Poloobvod i
hrudniku® min 81,50 82,00 83,00 81,50 87,50 82,00 81,50 86,00 Li-Bm
max. 98,00 101,00 97,00 99,00 95,00 95,00 100,00 95,50 He-Bm
rozpéti'? 16,50 19,00 14,00 17,50 7,50 13,00 18,50 9,50

'measure, *fore quarter length, 3chest depth, “chest half girth, -

Al variable, ial type - sire breed, Tstatistical tests, amnge

He a Aa, tj. s niZ8i hmotnosti jateného téla na 1 cm
jeho délky. V souvislosti s timto vysledkem byla nej-
hufe hodnocena zmasilost jateénych tél syni otcli po
bycich nileZejicich k plemenim s rdmcové vétsimi té-
lesnymi rozméry — Ba, Ch a C.

Statisticky vyznamné (P < 0,05) rozdily v délce ky-
ty 1 (od hlezenniho kloubu po okraj panevni spony)
jsme zaznamenali mezi potomstvem po otcich plemene
He a otcich naleZejicich k plemenim s velkym téles-
nym rdmcem (Ch a Ba). U potomstva po bycich He
jsme prokazali nejniZ§i hodnoty délky kyty z obou mé-
feni (délka kyty 1 a 2) — 73,08, resp. 55,53 cm. Uve-
dené zjisténi (tab. 2) je u sledovanych uZitkovych typl
skotu v uzké souvislosti s délkovymi rozméry dlou-
hych kosti na panevni koncetiné. Pfi hodnoceni druhé-
ho délkového rozméru kyty (délka kyty 2) byly zji¥tény
vyznamné diference (P < 0,05) i mezi skupinami He —
Bm a Aa — Ba. Nejvy$8i rozméry délky kyty jsme podle
ocekavani stanovili u potomstva po plemennych bycich
s vét§im télesnym rdmcem.

Nejpiiznivéjsi hodnoceni plnosti kyty vykazaly uzit-
kové typy C, Ba a Bm. Za zajimavé zji§téni, i kdyZ sta-
tisticky nevyznamné, lze povaZovat maly rozdil v plnosti
kyty mezi potomstvem Ch a Li, Pi (0,3, resp. 0,2).

U sitkovych rozméra stanovenych v nejsir§im mis-
té kyty pfeséhly primérné hodnoty 28 cm ve skupinich
Ch, Bm a Ba. Signifikantni rozdily (P < 0,05) byly
stanoveny jen mezi skupinou byki Aa (26,62 cm)
a skupinami Ba a Ch (28,22 a 28,87 cm). Pozitivné by-
la v hodnotovych diferencich §itky kyty hodnocena
i skupina Li (37,74 cm).

Za nejvyznamnéj§i ukazatele tvarovych vlastnosti
kyty lze povaZovat obvod a spirdlni obvod kyty. Nej-
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vy§§i hodnoty uvedenych rozmérti jsme stanovili u po-
tomstva po plemennych bycich Ch, Ba a C. U obvodo-
vych rozméri jsme zaznamenali pozitivni hodnoceni
utvédfeni kyty u potomstva ve skupiné Pi (115,27, resp.
163,54 cm). Vyrazngjsi zvySeni spirdlniho obvodu kyty
u synt po otcich plemene Ba (+7,4 cm, celkovy spiral-
ni obvod 165,9 cm) v porovnani s plemenem braunvieh
uvadéji Kogel et al. (1989). V zévérech prace téchto
autort je shodné s nasimi vysledky pozitivné hodnocen
vliv piemontského plemene na vysledné hodnoty obvo-
du kyty. NaSe vysledky v plném rozsahu nekorespon-
duji s vyslednou analyzou vztahu zatfidovani jateGnych
tél do tfid podle hmotnosti a relativniho obvodu kyty
jako ukazatele osvaleni, kterou publikoval Kogel
(1994). Obvod kyty se v relativnim vyjadieni mezi sku-
pinami naSeho sledovani pohyboval v rozsahu 85-
90 % délky jatecného téla. Stfedni hodnota obvodu ky-
ty podle tohoto autora odpovidd klasifikaéni tfidé
EUROP s hmotnosti jatecného téla v rozmezi 320-
360 kg. V naSich analyzich relativni stfedni hodnota
obvodu kyty v celém souboru bykt odpovida hranici
hmotnosti jateEného téla 280-320 kg a 320-360 kg.
Hodnoty obvodu kyty odpovidaji stfednim hodnotdm
u vykrmovanych byki plemen fleckvieh, braunvieh
a Cernostrakaté pordZenych v hmotnosti 543-572 kg,
které publikovali Rossenberger et al. (1985).

Hloubka hrudniku se podle skupin pohybovala
v rozsahu od 36,48 do 40,05 cm, s nejniZ§imi hodnota-
mi u skupiny He a nejvy$§imi hodnotami u potomstva
po bycich plemene Bm (tab. 3). Vedle potomstva po
plemenicich velkého télesného ramce (Ba, Ch) vykazali
relativné vy§3i hloubku hrudniku i byci ve skupiné Aa
(39,63 cm). Témér shodny a statisticky nevyznamny
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rozdil krajnich hodnot podle skupin byku byl stanoven
i pfi méfeni poloobvodu hrudniku (hodnota diference
skupin u hloubky hrudniku 3,57 ¢cm a u poloobvodu
hrudniku 3,61 cm). Mezi skupiny s nejvét§im polo-
obvodem hrudniku ndleZeli vedle byku C také potomci
po bycich Pi, Ch a Bm (91,09, resp. 90,95; 90,95;
90,05 cm).

Variabilita ukazatel velikosti jate¢ného téla je ziej-
ma i z grafického vyjadfeni drovné hodnot. Nejvyssi
variabilita byla stanovena mezi skupinami pii hodnoce-
ni délky kyty 2, spiralniho obvodu a obvodu kyty —
obr. 1. Vyraznéji niZ8§i hodnoty méfeni jednotlivych mor-
fometrickych ukazovateld jate¢ného téla byly s vyjimkou
Sitky kyty zjiStény u byku po otcich plemene He.

Na obr. 2 jsou uvedeny hodnoty stanovenych rozmé-
ri jateCného t&la v relativnim vyjadfeni k délce jated-
ného téla (délka jatetného téla = 100 %), které do znac-
né miry kopiruji vysledky absolutnich hodnot. U byku
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po otcich plemene He jsou zji§téné vysledky castecné
kompenzovény kratsi délkou jate¢ného téla.

Ze studia diferenci morfometrickych hodnot a klasi-
fikace zmasilosti jate¢ného téla vyplyvaji moZnosti or-
ganizaénich zmén vlastniho vykrmu ve smyslu ukonce-
ni vykrmu masnych uZitkovych typu skotu s ohledem
na plemennou pfislunost otce. Na konci vykrmu byka
je nutné zohlednit vék a Zivou hmotnost byka diferen-
cované podle konkrétniho typu skotu. Pfi analyzich
morfometrickych hodnot jatecného téla bykd sedmi
masnych typi skotu a jednoho plemene s kombinovanou
uZitkovosti v jednotném véku (500 dni) se u jednotli-
vych skupin ukazuji pfednosti syna po bycich nileZe-
jicich k plemenim s velkym (Ch a Ba) a v nékterych
ukazatelich konkrétnich typu skotu i stfednim télesnym
ramcem (Bm a Pi). Z vyslednych analyz je zfejmé, Ze
potomstvo po otcich s velkym té€lesnym rdmcem neni
ve véku 500 dna jesté dostateCné osvalené, a proto je
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v systému EUROP hodnoceno méné piiznivé neZ uZit-
kové typy néleZejici k plementiim stfedniho aZ mensiho
télesného ramce.
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of not more than 85 strokes. It must not contain any abbre-
viations and superfluous words (such as evaluation, study,
description, brief results, preliminary information). Do not
ever use any subtitles of papers. The title should be given in
English and in Czech or in Slovak.

Authors names should have the form of the first name
initials and surnames.

Authors departments, institutions should be given in an
official version in English. If authors are from several insti-
tutions, their names should be designated by a digit corre-
sponding to the same digit in a list of institutions.

Grant funding of the paper: besides the grant number, the
full name of grant agency or institution should be given.

Abstract should not have more than 150 words. It should
contain important information on methods used to solve the
problem, clear description of results and their statistical sig-
nificance, and brief and unambiguous conclusions drawn
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from the results. References and discussion of results should
not be included in the abstract.

Keywords should not repeat nouns used in the title and
should describe the studied problem as best as possible.

Long abstract is published in English (in Czech or Slo-
vak in English papers), it should not have more than 60 to
90 lines, and it is basically a short communication. It should
contain the goal of the study, a more detailed description of
methods and results that can be confronted with results of
other researchers, and unambiguous conclusions. Important
papers included in the list of references can be cited, and it
is also possible to include references to tables and figures.

INTRODUCTION section should provide information
on the present state of research in the field concerned and on
the goal of the study. References to literary sources document
such present findings that are used by the authors, not all that
has been published until now. References in the text should
agree with those in the list of references. It is recommended
to include references to papers from peer periodicals only.

MATERIAL AND METHODS section should provide

a clear description of:

— Machines, instruments and equipment, chemicals, dia-
gnostic Kits, etc. (model, source or manufacturer, country
of origin) and ways of their use.

— Plants / animals (exact definition of the species, number
and sources of plants / animals, their inclusion in experi-
mental and control groups, technology of growing / hou-
sing, feeding and tending, evaluation of the condition,
samplings for examinations, sample storage until they are
processed).

— Methods (their detailed description or references to papers
containing the method description); it is not admissible to
cite any paper referring to the method used but not con-
taining its description; it is necessary to describe any mo-
difications of the cited methods in an unambiguous way;
if the methods were not employed by the authors them-
selves, it should be indicated who provided the results (the
authors name and institution).

— Methods of result evaluation, statistical data processing
and software used.

RESULTS should be processed in a clear way, and if
possible, represented graphically or arranged in tables. Par-
allel documentation of identical results in tables and in fig-
ures is not admissible. Statistical processing should be rea-
soned and perfect. The results should include data making
their verification possible (e.g. mean, number of determi-
nations and standard deviation should be given if significance
of difference in two means is evaluated). Explicit and clear
illustration of statistically significant differences in tables or
figures is desirable. It is not possible to include any results
that were provided by the procedure neither described nor
cited in the Method section.

DISCUSSION can be combined with result presentation
into one section or it can be a separate section, but it must
not contain any result description in the latter case. Discus-
sion section should contain a comparison of results presented
in the paper with the present knowledge, showing clearly
what findings are quite new, how the results differ from those
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presented by other authors or how they coincide with pub-
lished conclusions. The importance of results should be em-
phasized, and new problems and the need of their solution
should be highlighted in discussion. It should be stated in the
last paragraph of Discussion section whether the goal set in
the introductory section was achieved, and what are the
authors conclusions.

Acknowledgements make it possible to thank for help
with result interpretation, for paper reviewing and for another
help with its preparation, for financial or any other aid, for
technical assistance, for provision of materials or important
information, for examinations carried out by those who did
not participate actively and creatively in the study or project,
for translation of the text or its language correction, etc. It is
also a chance of saying who else besides the authors worked
on the paper, who contributed by their ideas, advice, who
provided methods or experimental material from other ex-
periments or equipment, etc. but who themselves did not
contribute actively and creatively to the solution of the prob-
lem.

REFERENCES should contain all papers cited in the
text, name is followed by date (if several papers that ap-
peared within a year are cited, letters a, b, c... should be used
both in the text and in the References section). If the paper
was written by more authors, all authors should be cited in
the list of references, but only the first author plus er al. and
date should be given in the text. Surnames are printed in
small letters, followed by first name initials, date in brackets
and colon, the full title of the paper, official abbreviation of
the journal, volume and extent. Papers published in mono-
graphs or proceedings should be cited like this:

Kal4b J. (1995): Changes in milk production during the sex-
uval cycle. In: Hekel K. (ed.): Lactation in Cattle. London,
Academic Press: 876-888.

References should consist of peer periodicals. It is not
desirable to cite reports presented to conferences, research
reports, dissertations and habilitation theses, textbooks and
monographs without describing or citing experimental pa-
pers, popular or daily press and hardly available (in foreign
countries unavailable) sources. Only exceptionally can un-
published findings or results be cited in Discussion section,
mentioning the author and using the note (unpublished) or
(personal communication).

The papers not referred to in the text cannot be included
in the list of references. Examples of references in the text:
..... described by Brown (1995) ..... described by a number
of authors (Brown, 1995; Green and Grey, 1996; Reed et al.,
1998) ...

Examples of references in the list (abbreviations of peri-
odicals are given in agreement with Science Citation Index
or Current Contents):

Brown J. (1995): Estradiol determination in post-partum
sows. J. Endocrinol., 798: 155-169.

Green K. L., Grey M. (1996): Hormones in milk. J. Anim.
Res., 29: 1559-1571.

Reed G., Green K. L., Brown J. (1989): Peptides as biological
active compounds. J. Dairy Sci., 144: 25-38.

Tables and figures should be supplied separately, and ref-
erences in the text to all tables and figures are necessary.
Illustrations should be of printable quality. Photographs and
graphs should be mentioned in the text as figures, labelled
with sequential numbers. Every figure should have a short
and pregnant legend.

Contact address of one of the authors to whom corre-
spondence will be mailed should be given in Czech, Slovak
(or in English in foreign authors) at the end of the paper.
Besides the address itself, it should contain telephone and fax
numbers and e-mail address.

Other requirements

The hard copy of the manuscript should be printed in
common fonts, size 12, spacing approaching 30 rows per
page and 60 letters per row. Other technical requirements
(presentation of figures and possibilities of photograph use,
recommended text editors, formats of digital versions of fig-
ures, etc.) are available in the editing office. The paper manu-
script on disk including figures should always be accompa-
nied by mailing two hard copies of the paper. When
preparing electronic manuscripts, leave the right-hand mar-
gin unjustified and turn the hyphenation option off. Use wide
margins, double spaces and quarto format. If graphs were
produced in EXCEL, they should be supplied in this software
(not imported to WORD software).

Abbreviations and symbols used in the text should be
explained when used for the first time. Units should comply
with the SI measure system.

Expert opinion should be read by the authors very care-
fully; they should revise the manuscript as soon as possible
and send it back to the editing office. If the manuscript with
reviewers comments was sent to them, it should be returned
along with revised manuscript. It is necessary to respond to
all comments made by reviewers and to state unambiguously
how they were accepted (what alterations were made in the
text) or if there are any authors objections to these comments
and why they cannot be respected. The authors can disagree
with the reviewers opinion but they should reason their own
opinion in written form. Editors will consider authors opin-
ions carefully but they are not obliged to accept their objec-
tions.

Proofs should be made within two days of receipt, using
common proof-reading marks (their list is available in the
editing office). The word Imprimatur, date and signature
should be placed in the right upper corner of page 1 as a sign
of proofreading. It is not possible to make any other altera-
tions in the text except corrections or any alterations that
would modify authors statements or conclusions in the manu-
script accepted for publication.

Offprints: Authors will receive 20 free offprints of the
paper.
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Pokyny pro autory piispévki do védeckého Casopisu Czech Journal of Animal Science

Casopisy uvefejiiuji plivodni experimentalni préce, kratka
sd&leni, piehledy, studie, informace a recenze. Price jsou
uvefejiiovany v angli¢ting (v pfekladu dodaném autory), &es-
tin€ nebo sloven3ting.

Autor je pln& odpov&dny za plivodnost price a za jeji
v&cnou, jazykovou a formalni spravnost. K praci musi byt
pfiloZeno prohléseni autora o tom, Ze price nebyla publiko-
véna jinde.

Préci uréenou k uvefejnéni v &estiné nebo ve slovensting
dodaji autofi s roz§ifenym anglickym abstraktem, praci ur&e-
nou k uvefejnéni v angli¢tin€ dodaji v anglické verzi s ang-
lickym abstraktem a déle s roz$ifenym abstraktem v &e3tiné
¢i slovensting. Autorim se doporuduje, aby si zajistili kvalit-
ni pfeklad nebo jazykovou kontrolu odbornikem, jehoZ ma-
tefskym nebo studijnim jazykem byla angli&tina. Spatné pte-
klady praci nebudou pfijimény ani redakci upravovény.
Rukopisy se viemi pfilohami se dodavaji ve dvou vyhotove-
nich a na disket&. V priivodnim dopisu je tfeba uvést editor
pouZity ke zpracovéni rukopisu na PC. Tabulky a grafy zpra-
cované v programu EXCEL je vhodné rovnéZ dodat na dis-
ket& vietné tabulek dat.

EXPERIMENTALNI PRACE by méla sestdvat z téchto
&asti: titulni strana, abstrakt (kritky + rozsifeny), kli¢ova slo-
va, ivod, materidl a metody, vysledky, diskuse, pod€kovani,
literatura, tabulky, popisky k obrizkiim. Rozsah préice by ne-
mél pfesdhnout 15 stran v&etné tabulek, obrazki atd.

KRATKE SDELENI by mé&lo obsahovat tyto &4sti: titulni
strana, abstrakt, kli¢ova slova, hlavni text, pod€kovani, lite-
ratura, tabulky, popisky k obrazkiim. Rozsah prace by nemél
piesahnout 4 strany.

PREHLEDNY CLANEK (STUDIE, REVIEW) obsahuje
souhrn poznatku dané problematiky. Rozsah ¢ldnku by nemél
byt vétsi nez 20 rukopisnych stran a zpracovana literatura by
méla byt z obdobi poslednich 20 let. K &ldnku je tfeba pii-
pojit kratky abstrakt v angli¢tin€ a &estiné (slovensting).

Titulni strana

Nézev préce (titul) musi vystiZzné informovat o zaméfeni
prédce a nemé&l by pfesdhnout 85 hozi. Nesmi obsahovat
zkratky a nadbytednd slova (hodnoceni, studium, popis,
stru¢né vysledky, pfedbéZné informace apod.). Jsou vyloude-
ny podtituly ¢lanku. Uvadi se v angli¢tiné a v &edtiné nebo
slovenstiné.

Autofi se uvadgji zkratkou kfestniho jména a ptijmenim.

Pracovisté autora se uvadi v angli¢ting v oficidlni verzi.
Pokud jsou autofi z vice pracovidt, uvadi se u jejich jména
Cislo odpovidajici stejnému &islu v seznamu pracovist.

Grant, ze kterého byla price financovéna: kromé Cisla
grantu se uvadi i plny nizev grantové agentury nebo insti-
tuce.

Abstrakt se uvadi v rozsahu 150 slov. Musi obsahovat
podstatné Gdaje o metodickém pfistupu k feSeni problému,
vystiZn€ popsané dosaZené vysledky a jejich statistickou vy-
znamnost a stru¢né a jednozna¢né zavéry, které z nich autofi
vyvozuji. V abstraktu se necituji Zddné publikace a neuvadéji
se diskuse vysledku.
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Klicov4 slova neopakuji podstatna jména uvedena jiZ v nad-
pisu a musi co nejlépe charakterizovat studovany problém.

Rozsifeny abstrakt je uvefejfiovan v angli&ting (u ang-
lickych praci v &eltin& & sloveniting) v rozsahu 60 aZ
90 fadkl a mé vyznam struéného sdéleni. M&l by proto ob-
sahovat cil préce, podrobné&jsi popis metodiky a vysledki,
které mohou byt konfrontovany s vysledky jinych autord,
a jednozna&ny zdvér autorl. V rozifeném abstraktu je moZ-
né citovat dileZité price, uvedené v seznamu literatury,
a uvadét odkazy na tabulky a grafy.

UVOD by mél informovat o aktudlnim stavu vyzkumu
v daném oboru a o cili price. Citovanymi publikacemi se
dokldd4 stav souasnych poznatkd, z nichZ autofi vychdzeji,
nikoliv v3e, co jiZ bylo uvefejnéno. Citace uvedené v textu
musi souhlasit s Gdaji v seznamu literatury. Doporuduje se
uv4det pouze citace z lektorovanych periodik.

MATERIAL A METODY musi poskytnout jasny popis
pouzitych:

— Stroju, pfistroju a zafizeni, chemikélii, diagnostickych
souprav apod. (typ, zdroj nebo vyrobce, zemé& plvodu)
a zplsob jejich pouZiti.

— Rostlin / zvifat (pfesna definice druhu, poétu a zdroji
rostlin / zvifat, jejich rozdéleni do pokusnych a kontrol-
nich skupin, zplsob péstovéani / ustdjeni, krmeni a o¥etfo-
vani, hodnoceni stavu, odb&r vzorkl k vySetfeni, uchova-
véani vzorki do zpracovani).

— Metod (podrobny popis nebo citace dostupné price, ve
které je popis metody); nelze pfipustit citaci price, kterd
pouze odkazuje na metodu, ale neuvadi jeji popis; pfipad-
né modifikace citovanych postupi musi byt jednozna¢n&
popsdny; pokud metody neprovadéli autofi prace, musi
byt uvedeno, kdo dodal vysledky (jméno a pracovisté).

— Zpusobi vyhodnoceni vysledku, statistickych metod a po-
uZitych programd.

VYSLEDKY musi byt zpracovany pfehledné a pokud
moZno vyjadieny graficky nebo v tabulkach. Neni pfipustna
dokumentace stejnych vysledku jak v tabulkéach, tak pomoci
grafi. Statistické vyhodnoceni musi mit logické zdiivodné&ni
a dokonalé zpracovani. Vysledky by mély obsahovat udaje,
které umoZni jejich ovéfeni (napf. pfi hodnoceni vyznamnos-
ti rozdilu dvou priméri je tfeba uvést primér, podet stano-
veni a smérodatnou odchylku). Statisticky vyznamné rozdily
musi byt v tabulkiach nebo v grafech vyjadfeny jednozna¢né
a piehledné. V prici nelze uvadét vysledky ziskané postu-
pem, ktery neni popsan nebo citovan v metodice.

DISKUSE miZe byt spojena s popisem vysledkii nebo
uvedena v samostatné Casti, ale v tom pfipadé se v diskusi
popis vysledkli nesmi opakovat. Diskuse mé jednozna¢né vy-
jadrit srovnani dosaZenych vysledki s dosud zndmymi poz-
natky, aby bylo zifejmé, co je ve vysledcich zcela novym
poznatkem, v ¢em se dosaZené vysledky li$i od nalezi jinych
autorli nebo v ¢em se s publikovanymi nézory shoduji. Dis-
kuse ma zdiraznit vyznam vysledkd a upozornit na nové
oteviené otdzky a na potfebu jejich feSeni. V poslednim od-
stavci diskuse by mélo byt uvedeno, zda bylo dosaZeno cile,
vytéeného v tvodu, a jaké z toho autofi vyvozuji zavéry.

Podékovéni vyjadiuje uznéni autor za pomoc s interpre-
taci vysledku, za posouzeni price a prispéni k jejimu zpra-
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covani, za finanéni nebo jinou podporu, za technickou spo-
luprici, za poskytnuti materidli nebo duleZitych informaci,
za provedeni vy3etfeni bez aktivni tviréi spoluicasti na fe-
%eni, za preklad nebo jazykovou ipravu apod. Pod€kovini je
také cestou k odlideni autori od spolupracovnikil nebo jinych
ucastniku, ktefi k préci pfispéli svym namétem, radou, pos-
kytnutim metodik, resp. pokusného materidlu z jinych expe-
rimentd ¢i umoZnili vyuZiti pfistroji apod., ale nezicastnili
se sami aktivng a tviiréim zplisobem feSeni popisovaného
problému,

LITERATURA musi zahrnovat viechny uvadéné préce,
citované v textu jménem autorl a rokem vydéni jejich pub-
likace (v pfipadé citaci vice praci z jednoho roku se v textu
i v seznamu literatury odliSuji pismeny a, b, c...). Pokud md
price vice autori, uvadéji se v seznamu praci vSichni, v textu
viak jen prvni s dodatkem et al. a rokem vydani. Autofi se
uvadéji malymi pismeny, kiestni jména inicidlami, v zdvorce
rok vydani, za dvojtekou nizev citované price, oficidlni
zkratka Casopisu, svazek, strankovy rozsah. Priace v mono-
grafiich a ve sbornicich se uvadéji podle nasledujiciho vzoru:
Kaldb J. (1995): Changes in milk production during the sex-
ual cycle. In: Hekel K. (ed.): Lactation in Cattle. London,
Academic Press: 876-888.

Literatura by méla sestdvat z lektorovanych periodik. Ne-
ni Zadouci, aby byly citovany vysledky z referdtli na konfe-
rencich, z vyzkumnych zprév, z disertaénich a habilitaénich
spist, z uCebnic a monografii bez popisu nebo citaci experi-
mentélnich praci, z popularniho nebo denniho tisku a z ob-
tizn& dostupnych (pro zahrani¢i zcela nedostupnych) zdroji.
Jen vyjime&né lze v diskusi pfipustit citaci nepublikovaného
nazoru nebo vysledku s uvedenim autora a s poznamkou (ne-
publikovano) nebo (osobni sdéleni). Tato citace se neuvadi
v seznamu citovanych praci.

V seznamu literatury nelze uvadét price, které nejsou ci-
tovdny v textu. Piiklad citace v textu: ...popsal Brown
(1995), ...popsala fada autord (Brown, 1995; Green a Grey,
1996; Reed et al., 1998)...

Piiklad citaci v seznamu (zkratky Casopisii se uvadéji
podle Science Citation Index nebo Current Contents):
Brown J. (1995): Estradiol determination in post-par-
tum sows. J. Endocrinol., 798: 155-169.

Green K. L., Grey M. (1996): Hormones in milk. J.
Anim. Res., 29: 1559-1571.

Reed G., Green K. L., Brown J. (1989): Peptides as a bio-
logical active compounds. J. Dairy Sci., /44: 25-38.

Tabulky a obrazky se dodavaji zvlas( a na viechny musi
byt odkaz v praci. V8echny ilustrativni materidly by mé&ly mit
kvalitu vhodnou pro tisk. Fotografie i grafy jsou v textu uva-

dény jako obrizky a jsou &islovany priib&Zné. KaZdy obrizek
musi mit struény a vystiZny popis.

Kontaktni adresa jednoho z autori, na kterého miZe byt
zasilana korespondence, je uvadéna v &esting, slovensting
(popf. v angliCtin€ u zahrani¢nich autori) na konci préce.
Kromé poStovni adresy musi obsahovat i &isla telefonu a fa-
xu a e-mailovou adresu.

Dalsi pozadavky

Rukopis price se dodava vytiStén nékterymi b&Znymi
fonty ve velikosti 12 a v fadkovéni, které se bliZi poctu 30
fadku na strance a 60 pismen na fadku. Dal3i technické po-
Zadavky (zpracovéni obrdzkii a moZnost uveiejné&ni fotogra-
fii, doporucené textové editory, formaty digitalizovanych ob-
razkl apod.) si lze vyZzidat v redakci. Rukopis vetné
obrazku na disketé musi byt vZdy doplnén i soucasnym ode-
sldnim vyti§téné verze v poZadovaném po&tu dvou vytiski.
Textovy soubor se na disketu ukldda bez déleni slov a zarov-
néni blokli. Rukopis musi byt psdn s Sirokym okrajem, dvo-
jitymi mezerami mezi fadky a na papiru formatu A4. Jestlize
jsou grafy vytvofeny v programu EXCEL, je potfeba je dodat
uloZené v tomto programu (nestaCi grafy naimportované do
programu WORD).

Zkratky a symboly pouZivané v préci je nutné pfi jejich
prvnim uvedeni vysvétlit. PouZivané jednotky musi odpovi-
dat soustavé mérovych jednotek SI.

Lektorsky posudek: Autofi jej peclivé prostuduji a préci
podle pfipominek co nejdfive upravi a vrati redakci. Soucas-
né s upravenou praci se vraci i plivodni rukopis, pokud byl
zaslan autorim s pozndmkami lektori. Na pfipominky lekto-
i je tieba odpovédét tpln€ a s jednoznanym vyjadfenim,
jak byly akceptovény (jaké zmény jsou v textu upravené pra-
ce) nebo jaké vyhrady maji autofi k pfipominkam a pro¢ je
nemohou respektovat. Autofi maji prdvo odmitnout stanovis-
ko lektora, musi v8ak sviij ndzor pisemné zdivodnit. Redaké-
ni rada peclivé zvaZuje stanovisko autort, nemusi viak jejich
namitkdm proti pfipominkdm lektor vyhovét.

Korektury: Proviadéji se do dvou dnui s pouZitim b&Znych
korektorskych znaek (moZno vyZadat v redakci). Provedeni
korektury se oznatuje slovem Imprimatur v pravém hornim
rohu prvni strany, datem a podpisem. Pfi korekturach nelze
provadét vétsi zmény textu nebo zmény, které méni vyznam
sdéleni nebo stanoviska autori v rukopisu, pfijatém k uvefej-
néni.

Separity: Autor obdrZi zdarma 20 separatnich vytiska
prace.
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INSTRUCTIONS FOR AUTHORS

Original scientific papers, short communications, and selec-
tively reviews, that means papers based on the study of tech-
nical literature and reviewing recent knowledge in the given
field, are published in this journal. Published papers are in
Czech, Slovak or English. Each manuscript must contain
a short and a longer summary (including 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: quarto, 30 lines per page, 60 strokes
per line, double-spaced typescript. A PC diskette should be
provided with the paper and graphical documentation. Tables,
figures and photos shall be enclosed separately. The text must
contain references to all these annexes.

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

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

Abstract is an information selection of the subject and con-
clusions 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 basic nume-
rical 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 prob-
lem.

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 statis-
tical analysis of recorded values should be summarized in tables.
This section should not contain either theoretical conclusions or
deductions, but only factual data should be presented 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 section References should preferably contain reviewed
periodicals. 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 publi-
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