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EFFECT OF THE ENVIRONMENTAL TEMPERATURE
AND AIR MOISTURE ON SOME REPRODUCTIVE
PARAMETERS IN FOALING MARES

VLIV TEPLOTY A VLHKOSTI VZDUCHU NA REPRODUKCN{
PARAMETRY OHREBENYCH KLISEN

D. Zeller

Brno Zoological Gardens, Brno, Czech Republic

ABSTRACT: During the five years of our investigations (1991-1995) 304 foaling Thoroughbred mares were observed. Average
number of days from parturition to the onset of the first post-partum oestrus was 13.54 + 0.71 days. This interval significant-
ly differed between the years and above all between the months. The mean interval in the coldest year 1991 (19.50 + 2.02) was
significantly longer than intervals in the other years. The mean interval in January (24.5 + 1.85) was significantly longer than
the other intervals. The interval was closely related to the mean environmental temperature in the post-partum period (r = -0.17)
and to the average air moisture after birth (r = 0.18). Average length of service period (SP) during the five years was 43.12 +
1.92 days. The length of SP did not differ significantly between the years, but significant variances were observed between the
months. The clear and strong tendency to shorten the length of SP during the year was revealed. Service period was very
closely related to the average environmental temperature (r = -0.26) and also to the average air moisture (r = 0.27) in the
puerperium.

Keywords: mare; puerperium; oestrus; service period; temperature; air moisture

ABSTRAKT: Béhem let 1991-1995 jsme sledovali 304 ohfebenych plnokrevnych klisen. Primérny pocet dni od porodu do
nastupu prvniho postpartalniho estru v priibéhu zkoumaného obdobi byl 13,54 £ 0,71 dni. Délka tohoto intervalu se vyznam-
né li§ila mezi jednotlivymi sezonami, ale pfedev§im mezi mésici. Hodnota z nejstudengj$iho roku 1991 (19,50 + 2,02 dni) byla
vysoce vyznamné vys$i nez hodnoty z ostatnich let, které se liSily pouze nevyznamné. Hodnota z ledna (24,5 + 1,85 dni) byla
vysoce vyznamné vy38i neZ hodnoty z ostatnich mésicili, mezi nimiZ byly jiZ rozdily nepriikazné. P¥i pouZiti linedrni regresni
analyzy bylo zji§téno, Ze primérna teplota vzduchu a relativni vzdu3né vlhkost v puerperiu vysoce vyznamné ovliviiuji délku
tohoto intervalu. Pro uvedené vlivy byly vypodteny tyto koeficienty korelace: priméma teplota r = —0,17; relativni vzdusna
vlhkost » = 0,18. Priimé&m4 délka servis periody (SP) uvedeného souboru klisen v priib&hu let 1991-1995 byla 43,12 + 1,92
dni. Délka SP nevykézala statisticky vyznamné variance mezi jednotlivymi sezonami, ale mezi mésici byly zjidtény vysoce
signifikantni rozdily. Byla objevena jasna a silna, statisticky vyznamna tendence ke zkracovéani SP v priibéhu sezony. Pomoci
linedrni regresni analyzy byl stanoven statisticky velmi vyznamny vliv primé&rné teploty vzduchu (r = —0,26) a relativni
vzdusné vlhkosti (r = 0,27) v poporodnim obdobi na délku servis periody plnokrevnych klisen.

Klitova slova: klisna; puerperium; estrus; servis perioda; teplota; vlhkost vzduchu

INTRODUCTION

Horses were not apparently among the first animals to be
domesticated by man and thus have been subjected to the
pressures and conditions of domestication for a relatively
shorter time. This is why we can see the strong response
of horses to environmental influences (Sharp, 1980).

The principal environmental factors in the control of
reproduction in seasonal breeding species are a photo-
period, nutrition and temperature. Early studies in horses
demonstrated the strong influence of photoperiod on
the timing of ovulation. It was concluded from these
studies that the light and the photoperiod is the most im-
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portant and the strongest factor influencing the repro-
duction in mares.

The environmental temperature is considered to be the
second most important bioclimatic factor influencing
some reproductive parameters (Sharp, 1980; Allen, 1987;
Guerin and Wang, 1994). This is why we concentrated
first of all on this factor.

Kulcsar et al. (1989) reported that the mares foaling in
the mid-winter months (January, February) only exep-
tionally returned to oestrus within 7-10 days after partu-
rition. The mean interval to first oestrus (44 days) was
significantly longer than for the mares that foaled in
March (19 days) and April (13 days).
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Ginther et al. (1993) mention that parturition during the
winter stimulated ovulation only in 50% of the mares.
Parturition did not stimulate ovulation in mares foaling
during the anovulatory season. A similar conclusion
was drawn for Thoroughbreds by Loy (1980). Only 33%
of mares foaling in January and February had postpar-
tum intervals of 10 days or less. These intervals were
significantly longer than intervals in the following
months. The intervals were significantly influenced by
the date of the delivery.

The findings of Caldas et al. (1994) demonstrated that
mares exhibited differences in the timing of the first post-
partum oestrus, the duration of the first p.p. oestrus and
the timing of the first p.p. ovulation according to the
month of the breeding season in which foaling occurs.
At the beginning of the breeding season oestrus cycles
were long and anovulatory.

Koskinen (1991) found that the time from parturition to
first ovulation was shorter in summer (8.8 + 2.2 days)
than in spring (13.0 + 3.1 days). Intervals of 10 days or
less were seen only in 15.4% of cases of foaling before
1st June but in 68.7% of the cases of foaling after 1th
June. A shift to shorter intervals between parturition and
first ovulation was evident as the season advanced.
Larger variability of the interval was revealed at the be-
ginning of the season.

Suzuki et al. (1994) observed that foal heat occurred
7-12 days after parturition only in 64% of the mares.

Dowsett et al. (1993) declared that oestrus duration
was longer during winter than during summer. Approxi-
mately 30% of oestrus periods were anovulatory. Most
of these occurred in winter.

Chvatal (1992) reported that 77% of Thorougbred
mares started the first postpartum oestrus by day 20 af-
ter birth. Average interval from birth to the start of
oestrus was 14.10 days (range 5-92 days!). The length
of this interval was significantly influenced by the
breeding season. The longest interval was recorded in
January (26.17 days) and the shortest interval in June
(7.50 days). The largest variability of the interval was
found in January and February.

MATERIAL AND METHODS
Animals

Our investigation was carried out on the Napajedla
stud-farm, where the Thoroughbred horses were bred
during the years 1991-1995. The location of the stud-
farm is at latitude of approximately 49°N. The long-term
average annual temperature was 9°C.

The stud-farm houses over 200 horses including ap-
proximately 120—130 breeding mares every year. We ob-
served 304 foaling mares during the whole period of our
investigation. The average age of the mares was 9.81
(4-19) years. All mares in the study were kept in non-
heated and well aired stables and received only prime
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nutritional management and health care. All pregnant
and foaling mares were under the natural photoperiod
which is the same in the different years. The prefoaling
and foaling mares were stabled about one week before
the delivery and two days after the parturition inside the
foaling boxes which were non-heated and lightened per-
manently by the light of low intensity.

We have used the breeding records of this stud-farm,
our own records and the official meteorological tempera-
ture and air moisture records to be able to determine the
mentioned influences.

Reproduction records

Onset of the first post-partum fertile oestrus was de-
termined by the teasing of mares by the stallion from the
sixth day of postpartum period and by ultrasound moni-
toring (developing preovulatory follicle).

The last mating date was considered to be the date of
conception.

Meteorological records

They were derived from the nearest official meteoro-
logical recording station. Mean daily temperature and air
moisture during the last week (7 days) prior to the onset
of oestrus were then calculated for all mares.

The outside temperature and air moisture were used
according to the findings of some authors (Guerin and
Wang, 1994) that also stabled mares are influenced by
the changes of outside, environmental bioclimatic fac-
tors. The statistically significant positive correlation was
revealed between temperature and air moisture changes
in the non-heated and well aired stables and the outside
temperature and air moisture changes.

Statistical methods

The mares were divided according to the month of de-
livery into five groups for each year (January—May).
Thus 25 groups of mares were created and compared
mutually. By this way we were able to compare the mares
foaling during the same period in the different years.

Analysis of variance was used to reveal variations in
the mentioned factors. The relationships between the
environmental temperature and air moisture and repro-
duction parameters were investigated by regression
analysis (Snedecor and Cochran, 1969).

RESULTS AND DISCUSSION

Oestrus: First post-partum oestrus started during the
mentioned period on average 13.50 + 0.71 days after
birth. Significant variations between the years and mainly
between months were found. This interval was longest
in the coldest year 1991 (19.50 + 2.02), the second long-
est in the second coldest year 1993 (14.17 + 1.68 days)
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and the shortest in the warmest year 1995 (9.87 = 1.22).
The number of days from birth to the start of oestrus
was significantly higher for mares delivering in January
(24.5 + 1.85) than in other months. The shortest interval
was observed in April (8.14 + 0.77 days) and May (9.90 +
1.33 days).

A tendency to shorten this interval during the breed-
ing season was confirmed also by the other authors
(Caldas et al., 1994; Chvatal, 1992; Dowsett et al., 1993;
Kulcsar et al., 1989) . Ginther ef al. (1993) and Koskinen
(1991) found that the diameter of the largest follicle in
parturient mares on the day of parturition did not in-
crease over months. It means that the suppressive effect
of pregnancy totally counteracted the stimulatory effect
of season. A shorter time from parturition to the start of
oestrus at the end of season is explained by the faster
growth rate of preovulatory follicle as the season ad-
vances. Better bioclimatic conditions (more light, higher
environmental temperature, and so on) during later
months of the season cause this faster growth rate. The
most important and determining period is the puerperium.
That is why we concentrated first of all on this period.

The interval from birth to the start of the first postpar-
tum oestrus was closely related to the average environ-
mental temperature in the post-partum period (» =-0.17)
and to the average air moisture after birth (» =0.18). The
influence of environmental temperature and air moisture
on the onset of the first post-partum oestrus was statis-
tically highly significant.

-5 0 5 10 15 (O 2

Fig. 1. Effect of average environmental temperature changes on oestrus
start

~— Regression line

-5 0 5 10 15 0 20

Fig. 3. Effect of environmental temperature changes on SP

CZECH J. ANIM. SCIL,, 45, 2000: 385-388

The regression lines in Figures 1 and 2 are determined
by these regression equations:

Fig. 1: y =15.33-0.2747x (temperature)

We can compare the differences between regression
line and the true (real) values curve of the interval from
birth to the start of oestrus in dependence on changes
of the environmental temperature during the puerperium
(Fig. 1). We can see higher variability of the real values
in the area of low temperature (first of all in January and
February). This high variability at the beginning of the
breeding season was confirmed also by Caldas (1994),
Chvatal (1992), Koskinen (1991), Kulcsar et al. (1989),
Loy (1980).

Fig. 2: y=-8.206 +0.2542x (air moisture)

The calculated theoretical regression line is compared
with the true (real) values curve of the same interval in
dependence on changes of the air moisture (Fig. 2). We
can note the highest variability in the area of high air
moisture about 90% and more (first of all at the begin-
ning of the breeding season).

Service period: The length of this period was on aver-
age 43.12 + 1.92 days during the five years of our inves-
tigation. We can note a possible dependence of this
interval on environmental temperature changes. The
longest SP was observed in the coldest years 1991 and
1993 but this interval did not differ significantly between
the years. On the contrary, highly significant variances

30 ,
(days)
25 |

20

70 75 80 85 90 95 (%) 100

Fig. 2. Effect of air moisture changes on oestrus start

80 -
(days)
70 4
60
50 4
40

30 4y,

70 75 80 85 90 95 (%) 100

Fig. 4. Effect of air moisture changes on SP
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were observed between the months. The clear and
strong, statistically significant tendency to shorten the
length of SP during the year was revealed. The length of
this interval for mares delivering in January was 59.46 +
4.70; (February 44.43 + 3.85; March 43.27 + 3.59; April
32.67 +3.44; May 20.45 +2.39).

The findings of Kulcsar e al. (1989) concerning Thor-
oughbred mares on Hungarian stud-farms are very simi-
lar and confirm a clear tendency to shorten this interval
during the breeding season. The length of SP in mares
that foaled in January was 57 days and in mares that
foaled in March and April 32 days.

Service period was very closely related to the average
environmental temperature (r =—0.26) and also to the av-
erage air moisture (» = 0.27) in the puerperium. This re-
productive parameter was most influenced by the
bioclimatic factors.

The regression lines in the figures are determined by
these regression equations:

Fig. 3:y=50.81-1.185x (temperature)

We can compare the calculated theoretical regression
line for the dependence of the length of SP on the envi-
ronmental temperature changes in puerperium with the
real values of the length of SP curve (Fig. 3). The largest
variability of the real values may be seen in the low tem-
perature area (first of all January and February)

Fig. 4. y=—42.99 + 1.0066x (air moisture)

The differences between the theoretical regression line
and the real values of the length of SP curve (in depen-
dence on the air moisture change in puerperium) are
shown in Fig. 4. The highest variability of this interval
was also determined in the high air moisture area (mainly
occurring at the beginning of the breeding season).

As for the mentioned influences we can see the low
correlation coefficients in these cases. It means that the
environmental temperature and air moisture are not the
main factors influencing reproduction parameters in
mares. The light, the photoperiod (if considering the bio-
climatic factors) is certainly the most important and
strongest factor. Nevertheless these factors may influ-
ence and modify the reproduction as confirmed.

REFERENCES

Allen W. R. (1987): Endogenous hormonal control of the mares
oestrus cycle. The mare and the foal. Sydney, Australia: 2—
13.

Caldas M. C. S. et al. (1994): Chronobiological characteriza-
tion of the first oestrus cycle in mares during the postpar-
tum period. Theriogenology, 42: 803-813.

Chviatal O. (1992): Charakter a dynamika zmén v orgénech
a na pohlavnim tstroji klisen v priitb&hu puerperia.[PhD
Dissertation.] Brno.

Dowset K. F,, et al. (1993): Seasonal variation in the estrous
cycle of mares in the subtropics. Theriogenology, 39: 631—
653.

Ginther O. K., Baucus K. L., Bergfelt D. R. (1993): Follicular
and FSH responses to parturition during the anovulatory
season in mares. Theriogenology, 4/: 613-627.

Guerin M. V., Wang X. J. (1994): Environmental temperature
has an influence on timing of the first ovulation of seasonal
estrus in the mare. Theriogenology, 42: 1053-1060.

Koskinen E. (1991a): Post-partum ovarian activity in mares
with special reference to seasonal effects. Acta Vet. Scand.,
32:313-318.

Koskinen E. (1991b): Reproductive performance in mares in
Finland — a study of seasonality, ovulation and postovulato-
ry breeding. [Academic Dissertation.]. Ypaja, Finland.

Koskinen E., Katila T. (1987): Uterine involution, ovarian activi-
ty and fertility in postpartum mare. J. Repr. Fert. (Suppl.),
37.

Kulcsar M. et al. (1989): The pathophysiology of post-par-
tum anoestrus in mares. Magyar Allatorvosok Lapja, 44:
205-209..

Loy R. G. (1980): Characteristics of postpartum reproduction
in mares. Vet. Clin. N. Am. Large Anim. Pract., /9.

Sharp D. C. (1980): Environmental influences on reproduction
in horses. Vet. Clin. N. Am. Large Anim. Pract., 2: 207-223.

Sharp D. C. (1988): Transitions into the breeding season: clues
to the mechanisms of seasonality. Eq. Vet. J., 20: 159-161.

Snedecor G. W., Cochran W. G. (1969): Statistical methods.
Towa St. Univ. Press, Jowa, USA.

Suzuki K. et al. (1994): Reproductive organ findings and fertil-
ity in mares from parturition to the first luteal stage. J. Jap.
Vet. Med. Assoc., 47: 241-245.

Zent W. W. (1989): The philosophy and practice of breeding
mares on foal heat. In: Proc. Ann. Conv. Am. Assoc. Equine
Practice: 31-36.

Received for publication on November 24, 1999
Accepted for publication on March 20, 2000

Contact Address:

Ing. Daniel Zeller, PhD., Zoologicka zahrada mésta Brna, U zoo 46, 635 00 Brno, Ceska republika, tel.: + 420 5 46 63 23 26,

fax: +420 5 46 21 00 00, e-mail: zeller@zoobrmo.cz

388

CZECH J. ANIM. SCI., 45, 2000: 385-388


mailto:zeller@zoobmo.cz

CHANGES IN OXYGEN CONSUMPTION AND AMMONIA
OUTPUT IN YOUNG SIBERIAN STURGEON
(ACIPENSER BAERI BRANDT)

ZMENY SPOTREBY KYSL{KU A MNOZSTV{ VYLOUCENEHO
AMONIAKU U MLADEHO JESETERA SIBIRSKEHO
(ACIPENSER BAERI BRANDT)

M. Szczepkowski!, R. Kolman?, B. Szczepkowska!

VInland Fisheries Institute, Experimental Hatchery “Dgat”, Pieczarki, Poland
2Inland Fisheries Institute, Olsztyn-Kortowo, Poland

ABSTRACT: Studies on changes in oxygen consumption and ammonia output were carried out during Siberian sturgeon
(Acipenser baeri Brandt) fry rearing in a water recirculation system. Fish weight increased from 0.8 to about 450 g. It was
found that fed fish usually showed two peaks of oxygen consumption and ammonia output within a day. Maximal levels of
these parameters were usually observed in the afternoon, between 17.00 and 18.30 hours, and by night, between 23.00 and
3.30 hours. Starving fish, on the other hand, showed increased oxygen consumption (from 5.9 to 37.5%) and more intensive
ammonia output (from 1.5 to 26.5 times higher) by night. As the fish grew, mean oxygen consumption by the fry decreased,
from 756.2 to 154.2 mg.kg".h"!, and so did the intensity of ammonia output, from 67.7 to 1.7 mg.kg™'.h-'. Mean oxygen
consumption by starving fish was lower by 40-60% compared to fed fish, and ammonia excretion by 60-80%.

Keywords: fed fish; starning fish; day; night; oxygen; ammonia; levels

ABSTRAKT: Béhem odchovu plidku jesetera sibifského (Acipenser baeri Brandt) v nadrzich s recirkulaci vody jsme sle-
dovali spotfebu kysliku a mnoZstvi vylou¢eného amoniaku. Hmotnost ryb se zvysila z 0,8 na 450 g. U ryb, které dostavaly
krmivo, jsme v priib&hu dne zjistili obvykle dva vrcholy spotfeby kysliku a mnoZstvi vyloudeného amoniaku. Maximalni
hladiny byly obvykle zaznamenany mezi 17.00 a 18.30 h a b&hem noci mezi 23.00 a 3.30 h. Naproti tomu hladovéjici ryby
vykazovaly béhem noci zvySenou spotiebu kysliku (o 5,9 aZ 37,5 %) a intenzivngjsi vyluéovani amoniaku (1,5 aZ 26,5krat).
Béhem riistu ryb klesla u plidku priimérna spotieba kysliku z 756,2 na 154,2 mg/kg/h, sniZila se i intenzita vyluZovéni
amoniaku z 67,7 na 1,7 mg/kg/h. Priméma spotfeba kysliku u hladovéjicich ryb byla niZzsi o 40-60% ve srovnani s rybami,
které dostavaly krmivo, a mnoZstvi vylouéeného amoniaku bylo niZsi o 60-80%.

Klitovi slova: ryby krmené; ryby hladovéjici; den; noc; kyslik; amoniak; hodnoty

INTRODUCTION

Dynamic development of sturgeon culture calls for
sufficient amount and quality of the stocking material,
this being possible only if effective production technol-
ogies are used. Experiments have shown so far that the
best results are obtained when rearing the fish in tanks,
in a recirculation water system (Kolman et al., 1997; Kol-
man, 1998). From among many factors influencing stur-
geon rearing, special attention should be paid to the
effect of fish on the environment of a closed water recir-
culation system, most of all on oxygen consumption and
production of metabolic products, namely of the most
dangerous one ammonia. Knowledge of their levels and

CZECH J. ANIM. SCIL., 45, 2000: 389-396

dynamics along with fish growth enables to make an
optimal selection of water treatment devices used in the
recirculation system as well as to establish suitable stock-
ing rates at the particular stages of rearing. Literature
data on these parameters of sturgeon culture are frag-
mentary and usually deal with selected problems, such
as feed composition or the effect of various factors on
fish metabolism (Afonich and Sokolova, 1984; Dabrowski
etal., 1987; Gershanovich and Pototsky, 1993).

The aim of the study was to determine changes in oxy-
gen consumption and ammonia output during sturgeon
fry rearing in tanks in a closed water recirculation sys-
tem. The material consisted of Siberian sturgeon (4ci-
penser baeri Brandt), the most interesting sturgeon

389



species as regards its values as a cultured fish species
(Rochard et al. 1990; Reichle et al., 1991; Willot et al.,
1993; Kolman, 1998).

MATERIAL AND METHODS

Studies were carried out during the three-year tank
rearing of young Siberian sturgeon (0+) in a recirculation
system with built/in water treatment devices. Twenty-
four 24-hour measurement cycles were performed, when
oxygen content and ammonia levels were determined at
water inflow to and outflow from the tanks, every
1.5 hours. Oxygen concentrations were measured with an
oxygen analyser Hanna Instruments 9143. The ammonia
content was determined by the Nessler method. To de-
termine changes which took place in water with no fish,
the same measurements were performed in a control tank
into which no fish were stocked. The fish were given
commercial trout feed for 24 hours daily. The feed was
supplied with conveyor feeders. Daily feed doses were
determined from the average fish mass, according to a
feeding diagram (Kolman, 1998). Mean fish weight was
calculated after each measurement series. Water temper-
ature was 20 °C throughout the rearing period, and tem-
perature variations in the particular cycles did not exceed
+0.3 °C. Oxygen content at water outflow from the tanks
was over 5 mg.dm2. Natural light-cycle was used during
the experiment. The daytime was from sunrise to sunset
and the night was from sunset to sunrise. Stocking den-
sities ranged from 0.25 to 10.8 kg.m™2

Oxygen consumption was calculated from the differ-
ences between oxygen contents in the fish tank and the
control one with no fish, using the following equations:

Ke=(Opn= Opo) * Pr
K= Og = Ocou) * Pc

where: K, FKC — total oxygen consumption in tanks with fish
and in the control one (mg.h")
Opin Opou — 0Xygen gontcnt at water inflow to the tanks
(mg.dm™)
Oan, OCM — oxygen content at water outflow from the
tanks (mg.dm™)
PF, PC — water flow rate in the tanks (dm’.h")

The difference in oxygen use between fish tank and
control tank was taken as oxygen consumption by the
fish (K). This value was corrected by fish weight to ob-
tain relative oxygen use (Z).

Mean ammonia production was calculated in the same
way:

PAp= gy~ Apo) * Pr

PAC= (Agin=Acow) * P
where: PA, PA c: total production of ammonia in fish tank and
in control tank (mg.h")

ApA — amount of ammonia at water inflow to the
in* “Cin 3
tanks (mg.dm™)
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Ao Aoy — amount of ammonsia at water outflow from
the tanks (mg.dm™)
P.,P. - water flow rate in the tanks (dm*h™")

Amount of ammonia produced by the fish (P4) is the
difference between ammonia levels in the fish tank and
the control tank. This was recalculated to relative ammo-
nia production (W#4) taking into account fish weight.

Totally 13 groups of fish given food were examined,
having the following mean weights—0.8,1.2,3.4,5.9,11.9,
21.8,30.1,73.4,104.4,167.2,222.4,341.6and 449 g,and 11
groups of starving fish (the starving time was 24 hours)
(1.0,4.2,9.2,18.8,30.4, 59.6, 97.6, 148.3, 205.6, 276.3,
303.1 g). This enabled mathematical modelling of oxygen
consumption and ammonia output during fish growth.
Daily changes in these parameters were also analysed.

RESULTS

Daily changes in oxygen consumption by fish given
food usually showed two peaks (Fig. 1). The first peak
occurred in the afternoon, the second, usually the high-
est, by night or early in the morning. Maximal oxygen
consumption was higher than the mean daily value by
5.9 to 37.5%. Sometimes, especially in smaller fish, the
third peak was observed in morning hours. Hours of peak
oxygen consumption by young Siberian sturgeon
changed with fish growth. At the beginning the afternoon
peak was usually observed at 17.00-18.30 hours, the
night one between 23.00 and 3.30 hours. The night max-
imum shifted in larger fish to morning hours (5.00-6.30 h),
and daily variations in oxygen consumption were more
smooth than in smaller fish (Table 1).

Daily cycles of ammonia output in fed fish were gener-
ally similar to the changes in oxygen consumption (Figs.
1.b, 1.e-1.j), but deviations were sometimes observed
(Figs. 1.1 and 1.10). Moreover, ammonia output was much
more dynamic. Daily maximum of oxygen consumption
was from 1.12 (167.2 g fry) to 2.69 times higher (0.8 g fish)
than its minimum, while this range was wider in the case
of ammonia, from 1.55 (21.8 g fish) to as many as 26.5
times (167.2 g fish).

Fry starved for 24 hours also showed increased oxy-
gen consumption by night (Figs. 2), exceeding daily lev-
els by up to 20% (18.8 g fry). Also, similarly like in the
case of fed fish, the difference between day and night
decreased as the fish grew (in 148.3 and 205.6 g fry daily
oxygen consumption became even a little higher than the
night one (by 5%) (Table 2). Daily minima in starved fish
were usually observed in afternoon hours, between 14.00
and 18.30 h. They were lower than the mean levels by
25.5%.

Output of ammonia by starved fish is characterised by
considerable daily variations throughout the whole ex-
periment (maximal values exceeded minimal ones from
2.56 to 56.4 times), with a noticeable decreasing trend;
values at the end of each cycle (48 hours after last feed-
ing) were lower than the initial ones (24 hours after feed-
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Table 1. Oxygen consumption in fed young Siberian sturgeon (Acipenser baeri Brandt)

w}:lisghht Mc::n::ﬁp(t)i?lllgm Maximiim Mzt cons':‘::):ig:{)g; :ight consulrln‘:?o:xiig::ylime by Eiogll‘:}‘: g:;:;me
[g] [mg.h™"kg™'] [mgh'kg'] | [mgh'kg™] [mg.h™"kg™'] [mg.h ' kg™] [-]
0.8 709.1 £195.3 968.8 359.9 826.1 638.9 1.29
12 756.2 +183.9 971.8 430.6 791.4 735.1 1.08
34 508.6 +93.1 677.9 3175 541.0 489.1 111
59 598.6 +109.4 7784 378.9 641.8 5789 111
119 660.9 + 64.0 764.1 5743 693.7 646.0 1.07
21.8 4653 + 46.1 5379 384.8 470.0 462.5 1.02
30.1 4037+ 75.8 5554 279.0 429.7 391.8 1.1
734 279.7 + 50.1 345.0 176.1 305.6 264.2 1.16
104.4 2279+ 15.0 2525 207.4 222.1 2337 0.95
167.2 186.7 + 6.4 1979 177.6 184.2 189.5 0.97
2224 1542+ 12.0 171.7 128.5 1535 155.2 0.99
341.8 1732+ 7.6 184.5 155.6 175.1 170.8 1.03
449.0 1777+ 7.8 191.7 165.3 178.1 176.9 1.01

ing) by 69.7% on average. The range of changes in oxy-
gen consumption was much smaller (maximum exceeded
minimum from 1.33 to 3.47 times), and its level at the end
of each cycle was lower than the initial one by 19.7% on
average.

Mean daily oxygen consumption decreased with fish
age, from 756.2 to 154.2 mg.kg".h!, and ammonia output
—from 67.7to 1.7 mg.kg".h~! (Tables 1 and 3). Changes in
these parameters were described by the following equa-
tions :

ZT = -229.91 * log (m,,.) + 740.77, R? = 0.90, SE = 71.27

WA = -24.77 * log (m“g) + 63.82, R* = 0.88; SE = 8.31

where: Myyg — MeAN fish weight (g)

Mean oxygen use by starved fish ranged from 89.2 to
438.2 mg.kg™'.h™' (Table 2) and was 40-60% lower than

that of fed fish. Ammonia output of starved fish was from
0.7 to 26.4 mg.kg'.h!, 60-80% lower than that of fed fish
(Table 4). The relationship between oxygen consumption
and ammonia output was described by the following re-
gressions:

27 = -142.56 x log (m,,) + 442.9, R* = 0.99,
SE = 12.37

WA = -4.76 % log (m,,) + 9.71/(m,, ) +12.23;
R? =0.99, SE = 0.58

where: M, ~ mean fish weight (g)
DISCUSSION

Analysis of the effects of daily metabolism of young
Siberian sturgeon revealed that oxygen consumption was

Table 2. Oxygen consumption in starving young Siberian sturgeon (Acipenser baeri Brandt)

wI:‘lsg}L! Me::n::lrgp‘:i’glgcn Maxiriis Pt cmst{lmigﬁ);g;:ighl cmsu?n;ﬁ?o:xzzg::yﬁme by gc:;]s;: g:;nnme
[g] [mgh™"kg™'] [mgh'kg™] | [mgh™kg™] [mgh™" kg™'] [mgh™ kg™'] 1
1.0 4382+49.4 520.8 3577 471.6 4182 1.13
42 3624+ 69.7 4849 2489 368.2 359.8 1.02
9.2 3216+ 276 3623 271.5 3449 3109 1.11
18.8 2383+ 458 308.0 140.4 2659 221.8 1.20
304 2484 + 64.0 364.2 104.9 267.8 239.7 1.12
59.6 1874 + 332 2423 138.2 205.0 176.7 1.16
97.6 1475+ 279 187.2 110.1 - 1517 143.2 1.06
148.3 139.7+ 184 177.4 109.1 136.3 143.1 0.95
205.6 110.8 + 8.0 124.2 97.6 108.2 1142 0.95
276.3 89.2+ 11.8 109.7 66.4 88.3 90.5 0.98
303.1 98.7 = 10.0 119.2 822 99.3 97.8 1.02
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Fig. 1. Daily ch in oxygen cc ption and ammonia output
in fed young Siberian sturgeon (Acipenser baeri Brandt) of different
weight

Table 3. Ammonia output in fed young Siberian sturgeon (4cipenser baeri Brandt)

N e I e e d R
(8] [mg.h™ kg™'] [mgh'kg'] | [mgh'kg") [mgh™kg] [mgh™ kg'] -
038 617+ 17.1 100.1 40.1 65.0 69.3 0.94
1.2 61.7+ 183 96.3 19.3 68.1 58.0 1.17
34 343+ 12.6 55.4 16.7 39.9 30.9 129
59 582+ 8.8 82.6 456 53.8 60.2 0.89
119 363+ 4.4 443 27.0 36.1 363 0.99

21.8 353+ 38 40.9 263 3.1 372 0.86

30.1 347+ 75 48.0 2.5 364 340 1.07

734 23.0+45 34.1 15.9 2.6 233 097

104.4 3.5+ 24 9.2 0.7 2.5 4.6 0.53

167.2 35+ 1.5 53 02 42 2.8 1.49

2224 3.1+ 07 46 2.0 35 2.6 135

341.8 17207 3.2 06 1.8 14 1.28

449.0 19+ 0.7 33 0.8 2.0 1.6 1.23

higher by night, both in fed fish and those starved for
24 hours. This suggests that the sturgeon is more active
by night than at daytime. The range of daily variations of
oxygen consumption was reversibly proportional to fish
size; 0.8g fed fish showed 29% higher nocturnal oxygen
consumption compared with the daily one, while in the
case of 100 g fish the two levels were practically equal
(Tables 1 and 2).

Daily changes in metabolic activity were observed in
sturgeons also by other authors. Afonich and Sokolova
(1984) studied the Russian sturgeon (Acipenser guelden-

CZECH J. ANIM. SCI., 45, 2000: 389-396

staedti) fry (of mean weight from 0.3 to 7.9 g) reared in
ponds and reported three periods of increased oxygen
consumption: 23.00-1.00 hours, 7.00 to 9.00 hours and
12.00-14.00 h. According to the authors, these changes
resulted from a daily feeding pattern of sturgeon fry, re-
lated to migration patterns of food organisms. Nocturnal
oxygen consumption of Russian sturgeon exceeded the
daily levels by 20 to 60%.

In artificial conditions fish metabolism patterns are
strongly influenced by the feeding regimes. When food
was given in portions, oxygen consumption by Siberian
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sturgeon increased considerably a few hours after feed-
ing. Occurrence of this maximum depended on the type
of food (Dabrowski et al., 1987). Similar relationships
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were observed as regards ammonia output; its increase
took place 3 hours after feeding irrespective of fish size
(Jatteau, 1997). In our study the feeding method had no

Table 4. Ammonia output in starving young Siberian sturgeon (Acipenser baeri Brandt)

ﬁsh Meax? daily Maximum Minimum Ammonia output Ammonia.output at | Ammonia output

weight ammonia output by night daytime by night/at daytime
(8] [mgh™kg") [mg.h™' kg™] [mg.h™"kg™"] [mgh™kg") [mgh™.kg™] -]
1.0 26.4+9.8 473 11.8 214 293 0.73
4.2 123+6.5 282 0.5 8.1 14.2 0.57
9.2 7.7+20 113 44 7.2 7.9 0.91
18.8 6.6+4.2 15.2 0.5 37 83 0.44
304 5931 16.5 2.1 6.1 5.8 1.05
59.6 47+33 124 04 32 5.6 0.57
97.6 23x14 4.7 0.6 L5 3.0 0.49
1483 2007 32 0.9 1.7 24 0.72
205.6 0.8+0.6 2.0 0.1 0.9 0.8 1.14
276.3 08+0.5 1.9 0.2 0.5 1.1 0.52
303.1 0.7+03 1.4 0.1 0.6 0.7 0.81
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significant effect on oxygen consumption and ammonia
output because food was supplied continuously at the
same rate throughout the rearing period.

Fish starving was proved to significantly influence fry
metabolism. Starved fish showed lower oxygen consump-
tion and lower ammonia output, the latter parameter be-
ing more influenced than the former. Amounts of excreted
ammonia were lower at the end of each measurement cy-
cle (i.e., after 48h starving) than at its beginning (24 hours
of starving), by 69.7% on average, while oxygen con-
sumption was only 19.7% at the end of each cycle com-
pared to its beginning. If these results are compared to
those obtained for fed fish, it can be readily seen that the
effect of starving on oxygen consumption was very no-
ticeable during the first 24 hours of starving, and then it
decreased. On the other hand, ammonia output decreased
at more or less the same rate during the 48 hours of starv-
ing, reaching about 20% of the value found for fed fish.
This suggests that fish metabolism continued at the ex-
pense of reserve substances accumulated in fish organ-
isms.

Average daily oxygen consumption and ammonia out-
put were inversely proportional to fish size. Dynamics of
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Fig. 2. Daily changes in oxygen cc ption and ia output

in starving young Siberian sturgeon (Acipenser baeri Brandt) of
different weight

changes in these two parameters decreased with fish
growth; during fish growth from 1 g to 100 g oxygen con-
sumption decreased by some 60% (in fed as well as
starved fish), and ammonia output dropped by about 75%
in fed fish and 85% in starved fish. In the case of fish
between 100 and 200 g oxygen consumption decreased
by 25%, and in fish from 200 to 300 g by 20%, while the
respective values for ammonia output were 50 and 60%.
Similar changes in ammonia output by Siberian sturgeon
were observed by Jatteau (1997) for fish of body weight
40-1700 g, and by Gershanovich and Pototsky (1993) for
fish 0.1 to 40 g. Studies performed on white sturgeon
(Acipenser transmontanus) in the course of fish culture
showed that oxygen consumption changed within the
range from 70 to 330 mg.kg".h™! for fish from 90t0 3 800 g
(Thomas and Piedrahita, 1997) while ammonia output from
1.5t027.6 mg.kg™".h™' (Thomas and Piedrahita, 1998).
Direct comparison of the results characterising oxygen
consumption and ammonia output by sturgeon fry to the
results of other authors is practically impossible due to
differences in culture conditions such as: temperature,
feeding method, quality and quantity of feeds, stocking
rates, etc. These factors can significantly influence fish
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metabolism, thereby influencing the values of examined
parameters. To some extent they also determine the char-
acter of changes. For instance, Dabrowski et al. (1987)
found that sturgeon fry given dry feeds was character-
ised by twice higher requirements for oxygen than fish in
the same conditions but feeding on live food (Tubifex
sp.). Studies by Gershanovich (1983) revealed that an
increase in temperature from 12 °C to 24 °C resulted inan
about 2-fold increase of oxygen consumption in beluga
(Huso huso) fry (fish weight 0.1-7 g); the same was ob-
served in Acipenser nudiventris. Water salinity also in-
fluences oxygen consumption; in an experiment with the
Russian sturgeon fry (Acipenser guldenstaedti) weigh-
ing 3.4 g, oxygen consumption differed depending on
water salinity (Sheluhin et al., 1990). Khakimullin (1987b,
1988) carried out studies in respirometers and found that
oxygen consumption also depended on the accumulation
of harmful metabolites. This factor was not relevant in our
study because stocking rates and flow rates were select-
ed in such a way as to ensure optimal conditions in all
cycles of the experiment (Kolman, 1998). It should be
underlined that the values of oxygen consumption as
well as dynamics of its changes were characteristic of
fish living in groups. According to Khakimullin (1987a)
the fry of Siberian sturgeon living in a group consumed
1 to 2.2 times less oxygen than single fish. In our experi-
ments stocking rates were within the limits recommend-
ed for sturgeon culture in the particular age groups
(Kolman, 1998).

Summing up it can be stated that the results obtained
in the course of the experiment elucidated mechanisms
of oxygen consumption and ammonia output changes.
They can be used to optimise technologies of Siberian
sturgeon fry rearing. Attention should be paid to the fact
that a feeding method should take into account daily
changes in metabolic activity of early fry. This would
enable better utilisation of the fish growth potential and
result in a relative decrease of feed use. Finally, the re-
sults are useful in planning sturgeon fry rearing designs.
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BREEDING VALUE AND VARIANCE COMPONENTS ESTIMATION
FOR BIRTH AND 120 DAYS WEIGHT OF CHAROLAIS CATTLE
WITH RESPECT TO DIRECT AND MATERNAL GENETIC EFFECT

ODHAD PLEMENNE HODNOTY A KOMPONENT ROZPTYLU

PRO HMOTNOST PRI NAROZENI A VE 120 DNECH VEKU U PLEMENE
SKOTU CHAROLAIS S OHLEDEM NA PRIMY A MATERNALN{
GENETICKY EFEKT

J. Piibyl!, K. Seba?, J. Pribylova'

! Research Institute of Animal Production, Prague-Uh¥inéves, Czech Republic
2 Czech Beef Breeders Association, Prague, Czech Republic

ABSTRACT: The complete database of Charolais breed in the Czech Republic in the years 1992-1997 (4 362 records of
production with pedigree information) with birth weight (BW) and weight at the age of 120 days (GW) is evaluated by the
animal model. Effects of a herd-year-season (HYS), age of mother, sex of calf, breed composition (if crossbred), direct genetic
effect (DGE), maternal effect (ME), and dam permanent environment (MPE) are considered in the evaluation. HYS is the most
significant factor, which covers 64% of variability for BW, and 47% for GW. All systematic environmental effects cover 72%
of variability for BW and 52% for GW. Residual variability for BW in dependence on the selected model, is approximately 7 kg
and its ratios to other random effects 0.4 (HYS - if random), 10 (MPE), 2 (ME), 1 (DGE) and -5 (covariance ME x DGE).
Corresponding data for (GW) are 270 kg and ratios 1 (HYS), 3.5 (MPE), 3 (ME), 2 (DGE) and —6 (ME x DGE). The standard
deviation for BW for observations (records) is 6.64 kg, random residuum from the selected animal model 2.12, DGE 0.68, ME
0.55 and MPE 0.66 kg. The respective values of the same parameters for GW are 28.80, 11.70, 3.95, 2.98 and 3.75 kg. The
reliability of breeding values corresponds on average with these values: 0.31 (DGE of BW), 0.20 (ME of BW), 0.34 (DGE of
GW) and 0.19 (ME of GW). Correlations between the estimated constants for BW and GW are r = 0.33 for DGE, 0.18 for
ME, 0.21 for the MPE, and 0.20 for the residual effect of the model. Correlation of corresponding records of body weights is
r=0.22.

Keywords: beef cattle; breeding value; maternal effect; variance components

ABSTRAKT: U plemene masného skotu charolais v Ceské republice byla hodnocena kompletni databize (4 362 udaji
z obdobi let 1992 az 1997). Pomoci metody animal model byla vyhodnocena hmotnost telat pfi narozeni (BW) a ve véku 120
dnti (GW) a metodou REML byly stanoveny komponenty rozptylu. Do modelu vyhodnoceni byly zahrnuty: spoleény efekt
chov x rok x obdobi (HYS), vék matky (VE), pohlavi telete v kombinaci s vyskytem dvojéat (PO), plemenna pfislusnost telete
(kfiZzenec) (PL), pfimy geneticky efekt — plemenné hodnota pro riistovou schopnost (DGE), maternélni efekt — plemenna hod-
nota projevu matky na riistu telat (ME) a trvalé prostfedi matky (MPE). Pro jednotlivé efekty bylo posouzeno jak se podili na
celkové proménlivosti. Komponenty rozptylu byly stanoveny na celém piivodnim souboru a na souboru upraveném (E) tak,
aby kazda matka méla vice jak jednoho potomka. Upravou souboru doslo k jeho sniZeni pfiblizné na 40 % piivodniho rozsahu.
V jednotlivych zplisobech vyhodnoceni byl pouZit model pro jednu vlastnost (ST) nebo multitrait model pro obé sledované
vlastnosti (MT). Alternativné byl efekt HYS zvolen jako ndhodny nebo pevny (F). HYS je nejvyznamné&jsi faktor, ktery
pokryva u sledovaného souboru 64 % proménlivosti hmotnosti pfi narozeni a 47 % proménlivosti hmotnosti ve véku 120 dnii.
Viechny systematické efekty spoleéné pokryvaji 72 % proménlivosti hmotnosti pfi narozeni a 52 % proménlivosti hmotnosti
ve véku 120 dnii. Proménlivost zbytkového efektu (e) zévisi na zvoleném modelu a zahrnutych systematickych efektech. Pfi
tplném animal modelu ¢inila pfiblizné 7 kg pro hmotnost pfi narozeni. Proménlivost (e) k proménlivosti ostatnich ndhodnych
efekti je v poméru 0,4 (HYS — jestlize byl pouzit jako ndhodny efekt), 10 (MPE), 2 (ME), 1 (DGE) a -5 pro kovarianci mezi
(ME) x (DGE). Odpovidajici idaje u GW jsou 270 kg, a poméry 1 (HYS), 3,5 (MPE), 3 (ME), 2 (DGE) a -6 (ME) x (DGE).
Smérodatna odchylka naméfenych udaji je 6,64 kg pro BW. Smérodatné odchylky hodnot odhadnutych pomoci animal modelu
jsou 2,12 kg pro nahodny zbytkovy efekt, 0,68 pro (DGE), 0,55 pro (ME) a 0,66 pro (MPE). Odpovidajici udaje pro
hmotnost ve véku 120 dni jsou 28,8, 11,70, 3,95, 2,98 a 3,75 kg. Z téchto udajl vyplyvajici spolehlivost odhadu plemen-
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nych hodnot v priiméru odpovida = 0,31 pro (DGE) u BW, 0,20 pro (ME) u BW, 0,34 (DGE) u GW a 0,19 (ME) u GW.
Korelace mezi odhadnutymi veli¢inami pro BW a GW jsou r = 0,33 u (DGE), 0,18 u (ME), 0,21 u (MPE) a 0,20 pro (e).
Odpovidajici korelace naméfenych tudajii je » = 0,22. Odhad t&chto korelaci vyznamné& zavisi na zvoleném modelu a Upravé
datového souboru. Podobné proménlivost vypoétenych ndhodnych efektli zavisi na vstupnich udajich a pouZitém statistickém
modelu, jehoZ volba je znaéné subjektivni. Z vypoétl vyplyva nutnost opakovanych stanoveni genetickych parametril, které
jsou vstupnimi tdaji pfi odhadu plemenné hodnoty, v zévislosti na ménicim se souboru a zpiisobech chovu. P¥i odhadu ple-
menné hodnoty je nutné vénovat v modelu pozornost pfedeviim systematickym faktoriim prostfedi, které ovliviiuji nejv&tsi

¢ast proménlivosti.

Klitova slova: masny skot; plemenna hodnota; maternalni efekt; komponenty rozptylu

INTRODUCTION

Beef cattle management is a new branch in the Czech
Republic. Nucleus herds of beef breeds have been
based on imports of animals in the last ten years and
products of absorptive crossing with dairy breeds. The
age structure of the herds is not balanced because the
number of animals is increasing.

A number of breeds have reached the number of breed-
ing dams which are sufficient for the efficient domestic
selection program. Therefore it is necessary to select
suitable estimation procedures of breeding value with
consideration of maternal effect and systematic influen-
ces of the herd environment.

Maternal effect has an important role, and therefore it
is necessary to consider it in the estimation of breeding
value for growth traits (Jurado et al., 1987) and fertility
(Polasek et al., 1992; Thaller and Aumann, 1996).

Direct and maternal effects were determined for the
weight of beef cattle calves by Robinson (1996), who
compared several models for the evaluation. He took into
consideration fixed effects — number of calves (one-calf
deliveries, twins), year, sex, group of contemporaries,
dam’s age, the age of the calf at weighing and random
effects — direct genetic, maternal and permanent envi-
ronment of the dam. Similar procedure was used by
Groeneveld et al. (1997). He considered fixed effects —
herd x year x season, sex, age of dam, the age of the
calves at weighing and the same three random effects
as the previous author. For requirement of breeding val-
ue estimation the genetic parameters are needed. Both
mentioned authors estimated components of variance
and mutual covariant structure between the observed
characters and effects. For the estimation of genetic pa-
rameters, Janns et al. (1994) used a procedure of the
Gibbs Sampling Method in this context. A review of the
methods for determination of variance components is
presented by Hoffer (1998). In connection with linear
models he engaged in Anova method, Minque, ML,
Bayesian estimation, Method R, and above all REML.
The estimation of genetic parameters for growth, special-
ly of beef cows, was studied with the method of random
regression by Meyer (1999). In beef cattle with natural
service, certain inaccuracy may occur in the records of
parents. Lee and Pollak (1997) were concerned with the
impact of incorrect animal registration on the herd x sire
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interaction and the covariance between direct and ma-
ternal effects. Twelve models for the evaluation of data
with maternal effect were compared by Hagger (1998) in
the data set of meat production of sheep. Besides the
above mentioned effects (in other sources of authors),
he takes into consideration also the effect of the litter
size. For the selection of the most suitable model, he
employs the maximum likelihood function (AIC - infor-
mation criterion) corrected in accordance with the num-
ber of independently estimated parameters (Akaike,
1977). Multi-breed genetic evaluation was used by Sulli-
van et al. (1999). Schoeman and Jordaan (1999) and Elzo
and Wakeman (1998) were working on the problem of
estimation of variance components in this connection.
Szabo et al. (1999) mentioned the heterosis effect which
reached 5.5 to 7.8%.

The calf body weight in the early stage influences
a subsequent growth, which is applicable during selec-
tion (Arthur et al., 1997; Parnell et al., 1997 and MacNeil
et al., 1998).

The object of the study is to determine the level of fixed
effects which influence the weight of calves at birth
(BW) and at the age of 120 days (GW), and breeding
value, and variance component estimation for direct ge-
netic and maternal effects in beef cattle.

MATERIAL AND METHODS

The database of Charolais breed in the Czech Repub-
lic operated by the Czech Beef Breeders Association is
evaluated. The present data contain 4 362 calves born
from 1992 to 1997, progeny of 3 434 dams and 687 sires
including a smaller number of crossbreds which are
divided on the basis of the gene proportion into four
groups. Crossbreeds are included by breeders associa-
tion in the population of Charolais breed and are impor-
tant as contemporaries within the same herds. Purebred
Charolais represent 82.6%, crossbreds over 3/4 of Cha-
rolais represent 5.8%, and crossbreds from 1/2 to 3/4 rep-
resent 11.6% from the total population. Going out from
the structure of data, nonadditive gene effects were not
included in the model of evaluation. A total of 8 644 in-
dividuals including ancestors with unknown production
was recorded. Separate seasons were formed for each
herd on the basis of the number of calves born in single
months. The total number is 644 herd X year x seasons
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(on average 6.77 calves which make contemporaries
within one HYS). Dams are divided into seven groups
based on the number of calving. Calves are divided into
eight groups according to sex and litter size. The aver-
age weight at birth is 39.8 kg and the standard deviation
is 6.64 kg and at the age of 120 days it is 168 kg with the
standard deviation 28.8 kg.

The assessment of the importance of effects was con-
ducted by means of simple models with fixed effects ac-
cording to their combination (GLM/SAS procedure 1996).

The variance components were determined by REML
by help of the VCE programme (Groeneveld, 1998).

The breeding value estimation was done separately
for each ctharacter by means of the AM method, pro-
gramme JAA20 (Misztal, 1993), modified to include mater-
nal effect.

The measured data were evaluated according to this
model equation:

Yikinnop= HYS+ VEj+ POg+ PLi+ DGEm+ MEn+ MPEo+ ejkimnap

where: Yjjumnop — measured trait (weight at birth — BW and at 120
days — GW)

HYS; — joint influence of herd  year % season — random
effect with the ratio of residual variance to varian-
ce between the levels of the effect k = 1 (644)

VE; - the dam’s age according to the number of calv-
ing (7)

POx - sex of the calf (8)

PL; - breed of the calf (4)

DGE,, - individual — random effect with the rclationship
matrix and the variance ratio k = 3 — breeding
value for direct genetic effect (8 644)

ME, - dam - random cffect with rclationship matrix
and the variance ratio k¥ = 3 - breeding value for
maternal cffect (8 644)

MPE, - pcrmanent environment of the dam — random
cffect with the variance ratio k = 3 (3 434)

ejjkimnop — uncontrollable residual random effect

The whole system includes 21 385 equations.

RESULTS AND DISCUSSION

In selection of a suitable model for the evaluation, the
importance of single effects, degrees of freedom and pro-
portion of the explained variability should be taken into
consideration.

Table 1 shows variability in consideration of single ef-
fects and statistical significance of the models (the mo-
dels are statistically significant in all observed cases).

If no effects are considered, standard deviation of the
weight at birth is 6.64 kg and at 120 days 28.8 kg. If only
the fixed effect of the herd is taken into consideration,
the standard deviation falls to 4.97 kg for the weight at
birth. The mentioned effect explained 48% of variability
and the statistical model is significant with the value
F=1152.

In case only the year effect was considered, the stan-
dard deviation decreased to 5.95 kg and was explained
by a 20% variability — less than in the previous case.
However the statistical model is significant with the val-
ue F =77.57, i.e., much higher than in the previous case
although this effect less clarifies the measured data.
The third effect in succession — calendar month of the
calf’s birth shows only 5% of the explained variability,
but the model is significant with the value F = 21.81.

Statistical significance of the fixed effects is in agree-
ment with results of Riha ef al. (1999) and Stadnik et al.
(1999).

In parallel consideration of all the three independent
effects, the standard deviation falls to 4.81 kg and 52%
of variability was explained (a little bit more than in con-
sideration of the separate effect of the herd only). In
mutual influence of the same effects, the standard devi-
ation further falls to 4.21 kg and 73% variability was ex-
plained.

Suitable model for similar data evaluation was dis-
cussed by Hagger (1998). Except effects used in this
model he referred to the interaction of sire with herd. Its

Table 1. Explained variability and statistical significance of the model in including of single effects

Tolidad atfeets Weight at birth Weight at 120 days

s R F s B F
- 6.64 - - 28.8 - -
Herd 497 0.48 11.52 25.6 0.27 4.58
Year 595 0.20 71.57 283 0.03 10.70
Month 6.47 0.05 21.81 284 0.03 10.63
Sex (PO) 6.49 0.05 30.52 283 0.04 22,63
Age of dam (VE) 6.43 0.06 48.67 28.1 0.04 34.06
Breed (PL) 6.12 0.15 39.78 28.7 0.00 4.13
Herd + Year + Month 481 0.52 1227 24.8 0.32 527
Herd x Year x Month 421 0.73 558 21.1 0.64 3.63
HYS 434 0.64 10.07 226 047 5.20
HYS + VE+ PO +PL 3.82 0.72 14.40 21.7 0.52 6.02

s - standard deviation in kg after correction to considered effects

R*- proportion of the explained variability — coefficient of the model determination

F - F model value (statistically significant values in all models)
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inclusion changed the proportion of estimated variance
components.

From the practical viewpoint, in the evaluation it is
not possible to use the herd x year x month model be-
cause in some months the calves had no contemporar-
ies. For that reason there were formed seasons within
each herd with identical conditions, if possible, but with
a higher number of contemporaries. Mutual influence of
the effects herd x year x season (HYS) consequently re-
sults in lower explained variability (64% compared with
73% in the previous case) and standard deviation of
434 kg.

Consideration of all fixed effects resulted in a 72% ex-
plained variability and the standard deviation falls to
3.82 kg. In a simplified way it means that systematic ef-
fects of the environment influence variability of the calf
weight at birth from 72% and in their consideration, the
standard deviation is decreased from 6.64 kg to 3.82 kg,
i.e., 58% of its original value.

Gregory et al. (1991) found in their experiment con-
cerning comparison of beef breeds the residual standard
deviation for the birth weight 4.4 kg for females and sta-
tistical significance of the year effect from birth to the
age of one year. Riha er al. (1999) presented for Angus
cattle in the Czech Republic standard deviation 3.3 kg,
with coefficient of variation 10.05%.

As for the weight of calves at 120 days, the results
are similar except but explained variability and statistical
significance are lower. The breed, which in birth weight
explained 15% of variability, did not practically influence
variability at the age of 120 days although this effect is
statistically significant. All systematic effects of the en-
vironment explain comprehensively 52% of variability
and the standard deviation falls to 21.7 kg, i.e., 75% of
the original value. Riha er al. (1999) for Angus cattle
presented standard deviation 28.7 kg for overall data.

For breeding value estimation by means of a mixed
model (animal model) we considered the HYS effect as
random with variance ratio of residuum to variance be-
tween the classes of the given effect k = 1. For genetic
effects, both direct and maternal, the same heritability
was implanted a priori to the animal model equation.
For individuals, dams and permanent environment, we
introduce therefore into the calculation the value of the
variance ratio k = 3, which corresponds to 4* = 0.14 and
rep=0.33.

After correction to all fixed and random effects in the
model for birth weight, standard deviation fell to 2.12 kg
i.e., 32% of its original value. For the weight at 120 days,
it falls to 11.7 kg i.e., 41% of its original value. The given
values can be considered as a degree of the influence of
the “random environment”. In comparison with these
values (Table 2), the standard deviation of breeding val-
ues for direct effect is 0.68 kg, for maternal effect 0.55 kg
and for permanent environment 0.66 kg for at birth
weight. For the weight at 120 days, the standard devia-
tions of breeding values and permanent environment
are 3.95 kg. 2.98 kg and 3.75 kg.
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Table 2. Standard deviations of the estimated values by means of
the AM method

Eifects 3:51‘: at‘:vze(l)gdh:ys
Records 6.64 28.80
e 2.12 11.70
Breeding value direct effect 0.68 3.95
Breeding value maternal effect 0.55 2.98
Permanent environment 0.66 3.75

With regard to variability of breeding values and ge-
netic variability introduced into the calculation

it can be expected that the breeding values are estimat-
ed on average with reliability

for the direct effect and reliability 7= 0.20 for the mater-
nal effect at birth weight. In the weight at 120 days, the
given reliabilities are on average 7 = 0.34 and /* = 0.19.

The estimation of variance components is conducted
in the whole data set and in the set after editing (E),
which was done so that at least two observations re-
mained for each dam, sire and in each HYS. In conse-
quence of the growing size of the population, there is a
considerable number of cows with only one progeny in
the original data set. The editing data for a more bal-
anced experiment reduced the number of individuals in
the data set approximately to 40% of the original number.
The evaluation was done separately for each trait (ST)
or as (MT) (together BW and GW). The HYS effect was
alternatively selected as fixed (F) or random. The results
for BW are given in Table 3.

As it follows from the results. there are different estima-
tions dependent on the selected model and arrangement
of the data set. After editing the estimated genetic vari-
ability was decreased and the residual variability was
increased. Selection of the ST/MT model did not practi-
cally influence the results. Selection of HYS as fixed ef-
fect (F) rather increased residual and decreased genetic
variability. The covariance between direct and maternal
effect at a variant ST and MT corresponds with the ge-
netic correlation rgp«m= —0.88 which is a considerable
overvaluation, It results in compensation of variability
of included effects. After the rearrangement of the data
set, so that each dam has more than one offspring, cor-
responding genetic correlation shifts to ~0.46, and in
the case of using HYS as the fixed effect to —0.34. The
ratios are more important than the size of the compo-
nents of variance. For practical use, we consider feasible
to use the variance ratios (residual variance/variance of
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Table 3. Variance components for birth weight

ST MT MT-E MT-E/F Recommended ratio
e 5kg 5.1 9.5 105 -
HYS 189 18.8 18.0 - 04
MPE 0.7 0.6 0.0 0.1 10.0
ME 4.8 49 27 1.8 20
DGE 132 13.0 76 58 1.0
Cov ME x DGE -1.0 -7.0 -2.1 -1.1 -5.0
TGDxM) -0.88 -0.88 -0.46 -0.34 -0.28
Table 4. Variance components for the weight at 120 days
ST MT MT-E MT-E/F Recommended ratio
e 238kg 243 310 334 -
HYS 264 265 231 - 1.0
MPE 73 71 80 54 35
ME 102 100 20 23 3.0
DGE 260 251 129 87 2.0
Cov ME x DGE -159 -153 —46 -20 -6.0
TG(DxM) -0.98 -0.97 -0.91 -0.45 -0.41

the given component), shown in the last column of the Ta-
ble 3. The ratio presented for covariance corresponds to
the correlation rgpxu)= —0.28.

Lower variance components were estimated by Diop
et al. (1999) for Gobra cattle, with heritability 8% for di-
rect and 3% for maternal effects, and genetic correlation
of direct and maternal effects » = -0.17. Higher genetic
component of variability was found by Dodenhoff ez al.
(1998) for Hereford cattle, with level about 45% in de-
pendence on the used mathematical model. Similarly like
our results, the influence of the maternal effect was
about 1/3 of the direct one, and maternal permanent en-
vironment was practically negligible. Robinson (1996)
estimated for Angus cattle a component for direct genetic
effect 34.2%, for maternal effect 8.1% and for maternal
permanent environment 4.1% in the model without cova-
riance of direct and maternal effect. But the values 47.2,
17.7, and 6.6% in the case with covariance of direct with
maternal effects (genetic correlation within direct and
maternal effect » = —0.61). Groeneveld e al. (1997) calcu-
lated for South African Charolais breed, according to a
model equation similar to ours, the variability for birth
weight 9.43 kg for residuum, 7.35 kg for HYS, 7.18 kg for
direct genetic, 5.77 kg for maternal effects, with genetic
correlation between direct and maternal effects r = -0.37.
MacNeil et al. (1998) for the Hereford cattle found the
residual variability 11.72 kg, direct genetic 6.00, maternal
3.30 and negligible component of covariance between
direct and maternal effects.

Corresponding data for GW are given in Table 4. The
results are similar like in Table 3 with the difference that
correlations between direct and maternal effects are
even more overvalued.

Riha et al. (1999) found for birth and 120 days weight
a higher proportion of variance for the sire and a much
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lower proportion for systematic environmental effects,
but with simpler model in comparison to our model.

The other authors did not usually analyse weight at
120 days, but weaning weight around the age of 200
days. Estimated parameters are not directly comparable
for this reason. But tendency and proportions of differ-
ent components are in agreement with our results (Groe-
neveld et al., 1997; Robinson, 1996).

For the breeding value estimation and selection for
the complex of traits, the genetic correlations between
traits are necessary. Correlations between estimates of
values for birth weight and weight at the age of 120
days were determined (Table 5). In the first column the
correlations are determined on the basis of estimated
constants (ST). It is possible to consider them for ap-
proximate values of genetic parameters. In the other col-
umns (MT calculations), the correlations are determined
on the basis of variance and covariance components
obtained by the method REML. The values in the differ-
ent columns considerably differ. It documents that se-
lection of the statistical model (which is always rather
subjective) and arrangement of the data set before eval-
uation considerably influence the results. Extreme val-
ues for correlations of MPE are probably of the very

Table 5. Correlations between the estimated values for birth weight
and weight at 120 days

ST MT MT-E MT - E/F
e 0.20 -0.14 -0.03 0.01
MPE 0.21 0.25 0.07 1.00
ME 0.18 0.58 0.62 -0.75
DGE 033 0.61 0.84 0.96
Data 0.22 - - -
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small value of this variance component for birth weight
(Table 3) in the case of the edited data set (E). Extreme
figures are also for correlations of the maternal effect.

The phenotype correlation between birth weight and
weight at 120 days for Angus cattle was found by Riha
et al. (1999) r = 0.15. Arthur et al. (1997) found in the
experimental data on Angus cattle the genetic correla-
tion around 0.66 between birth and yearling weight.

The obtained results show the importance of repeated
estimation of genetic parameters actually with changes
in data set (enlargement of the population) and changes
in in the structure of herds.

CONCLUSION

1. Major part of variability of body weight is influenced
by a systematic effects of the environment — HYS is
the strongest effect.

2. Estimations of variance components depend on edit-
ing of data file.

3. The data structure allows to estimate breeding values
for direct effect with reliability 31-34% and for mater-
nal effect with reliability 19—20% in the average.

4. Ratios of variability are given in Tables 3 and 4 for
routine breeding value estimation.
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Ceska potravinova legislativa

Soubor Ceské potravinové legislativy ve znéni zménovych pravnich pFedpisii
s pFipadnymi komentd¥i, pribéiné aktualizovany v zdvislosti na vydavani novel
nebo novych predpisii, soustiedény v jednom svazku (jako veskerd relevantni
legislativa) vietné souvisejicich zdkonii a provddécich vyhldsek i s jejich zménami.

Material je vydavan formou volnych listii formatu A5, které se zakladaji do pofadace
a v ptipad€ zmén se vymeéhuji pfislusné listy.

Prvni cast obsahuje konsolidované znéni tfi nasledujicich provddécich vyhlasek
k zakonu o potravinach, jejichz novely byly vydany v bfeznu 2000:
220/1998 o posuzovani shody — s komentdiem
326/1997 o zmrazenych potravindach
335/1997 o nealkoholickych a alkoholickych napojich

Druha East obsahuje 6 komoditnich vyhlasek novelizovanych v dubnu 2000:
327/1997 o mase, rybach, vejcich a vyrobcich z nich
328/1997 o mléce a vyrobcich
330/1997 o kavé a éaji
332/1997 o ovoci, zeleniné, bramborach a houbdch a vyrobcich z nich
333/1997 o mlynskych, pekarskych a cukrarskych vyrobcich a téstovindch
334/1997 o cukru, medu, cukrovinkdach, kakau a cokolddé

Ve treti Edsti se predpoklada konsolidované znéni zakona 110/1997 Sb., jehoz novela
se v nejblizsi dobé ocekava, v dalsich doplricich budou zpracovany komentare, ostatni
JiZ drive novelizované potravinové predpisy a predpisy s potravinami souvisejici a pFed-
pisy, které budou postupné novelizovany.

Cena prvni ¢asti v rozsahu 90 stran 130 K¢&
Cena druhé &asti v rozsahu 190 stran 180 K¢
Cena poradace (neni podminkou objednavky) 85 K&

Material je moZné si objednat na adrese:

Ustav zemédé&lskych a potravinatskych informaci
Slezska 7, 120 56 Praha 2

kontaktni osoba: Ing. Sukova

tel.: 02/24 25 79 39 1. 223, fax: 02/22 51 40 03
e-mail: yyziva@uzpi.cz

http://www.uzpi.cz


mailto:vyziva@uzpi.cz
http://www.uzpi.cz

POROVNANIE MASOVEJ UZITKOVOSTI BYCKOV
SLOVENSKEHO STRAKATEHO PLEMENA, HNEDEHO
(BRAUNVIEH), PINZGAUSKEHO A JEHO KRiZENCOV
S PIEMONTESE

COMPARISON OF MEAT YIELD IN YOUNG BULLS OF SLOVAK
PIED BREED, BRAUNVIEH, PINZGAU AND ITS CROSSES
WITH PIEMONTESE

J. Kica!, J. Huba!, P. Polik', T. Sakowski?

' Research Institute of Animal Production, Nitra, Slovak Republic
2 Institut Genetiki i Hodowli Zvierzat PAN, Jastrebiec, Poland

ABSTRACT: We assessed the meat yield in young bulls of breeds kept in submontane and mountain regions of Slovakia; it
was determined in intensive breeding conditions. We compare the meat yield in young bulls of Slovak Pied breed (S), Slovak
Pinzgau breed (P), Braunvieh (B) and crosses of improved Pinzgau cattle (P x R) with the Piemontese meat breed (PPI). The
experiment was a long-term one, lasting from 150 to approx. 455 + 5 days of age. Young bulls of S breed achieved the highest
live weight 588.44 kg at the end of the experiment, at average daily live weight gains 1 392 kg. Young bulls of B breed weighed
538.91 kg at the end of the experiment, with live weight gains 1 276 g. In group P the live weight at the end of the experiment
was 498.13 kg and in group PPI it was 489.46 kg, at live weight gains 1 223 and 1 218 g. We found the highest net energy of
fattening per 1 kg gain in the groups P 20.38 and PPI 20.16 MJ. This consumption was only 16.48 in group S, and 18.78 MJ in
group B. The highest net dressing percentage (64.04%) was found in PPI crosses, insignificantly lower one in B (62.39%),
significantly lower one in S (61.24%) P < 0.05, and highly significantly lower one in P (60.56%) P < 0.01. The lowest fat
deposition was found in PPI crosses, in which we found the proportion of visceral fat 2.78% out of live weight before killing
and 8.09% separable fat out of the carcass side. Highly significantly higher (P < 0.01) fat deposition was found in young bulls
B (3.58%) and S (3.70% out of live weight before killing). Similarly, we found higher deposition of separable fat in young bulls
B (13.24%) and S (14.69%) during the technological dressing. Higher deposition of visceral and separable fat in carcass sides of
young bulls B and S was caused by higher weight at slaughter and higher growth intensity. We found higher proportion of meat
(78.16%), proportion of 1* quality meat (43.29%) and the lowest proportion of bones (15.34%) in carcass sides of PPI crosses
at technological dissection compared with bulls of other breeds.

Keywords: fattening of bulls; growth intensity; nutrient consumption; dressing percentage; fat content; meat content; bone
content

ABSTRAKT: V praci vyhodnocujeme masovil iZitkovost’ byékov plemien chovanych v podhorskych a horskych regiénoch
Slovenska zisteni pri intenzivnych podmienkach chovu. Porovnavali sme méisovii uZitkovost’ by¢kov plemien slovenské
strakaté (S), slovenské pinzgauské (P), braunvieh (B) a kriZzencov zo8l'achteného pinzgauského dobytka (P x R) s méso-
vym plemenom piemontese (PPI). Pokus bol dlhodoby a trval od veku 150 dnf do cca 455 dni. Najvy33iu Zivii hmotnost’ na
konci pokusu dosiahli by¢ky plemena S (588,44 kg) pri priemernych dennych prirastkoch Zivej hmotnosti 1 392 g. By¢ky
plemena B mali na konci pokusu hmotnost’ 538,91 kg a prirastky Zivej hmotnosti 1 276 g. V skupine P bola Ziva hmotnost’
na konci pokusu 498,13 kg a v skupine PPI 489,46 kg pri prirastkoch Zivej hmotnosti 1 223 a 1 218 g. Spotreba NEV na
1 kg prirastku bez spotreby na zachovu bola v skupine P 20,38 a v skupine PPI 20,16 MJ, v skupine S iba 16,48 a 18,78 MJ
v skupine B. NajvysSiu &istl vytaZznost — 64,04 % — sme zistili u kriZzencov PPI, nepreukazne niZ$iu u skupiny B — 62,39 %,
preukazne niz8iu (P < 0,05) u S - 61,24 % a vysoko preukazne niZ§iu (P < 0,01) u P — 60,56 %. Najniz3ie ukladanie tuku
sme zistili pri krizencoch PPI, pri ktorych podiel vnitorného tuku bol 2,78 % zo Zivej hmotnosti pred zabitim a 8,09 %
oddelitelného tuku z jato€nej polovi¢ky. Vysoko preukazne vy3sie (P < 0,01) ukladanie vnitorného tuku sme zistili pri
by¢koch plemien B a S — 3,58 a 3,70 % zo Zivej hmotnosti pred zabitim. Obdobne pri technologickej rozrabke bolo vyssie
ukladanie oddelitelného tuku pri by¢koch B (13,24 %) a S (14,69 %). Vy3Sie ukladanie vnitorného tuku a oddeliteného
tuku v jatoénych polovi¢kach byckov skupinach B a S bolo spdsobené vysSou porazkovou hmotnost'ou a vysSou intenzi-
tou rastu. Pri technologickej rozrabke jatoénych polovic krizencov PPI sme zistili v porovnani s bykmi ostatnych plemien
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vy33i podiel mésa (78,16 %), podiel misa 1. triedy (43,29 %) a najnizsi podiel kosti (15,34 %).

KPidové slova: vykrm bykov; intenzita rastu; spotreba Zivin; vytaZnost’; obsah tuku; obsah masa; obsah kosti

UvoD

Chov hovidzieho dobytka v podhorskych a horskych
regionoch z hl'adiska GZitkového zamerania stoji pred zlo-
Zitym problémom. Na jednej strane je snaha dosahovat’
maximalnu produkciu, na strane druhej limitujice faktory
prirodného prostredia pre intenzivny ekonomicky chov.
Z hladiska ekonomickej efektivnosti st mozné dve ces-
ty. Chov $pecializovanych plemien hovédzieho dobytka
pre produkciu misa, resp. mlieka, alebo chov kombino-
vaného plemena s ve'mi dobrymi parametrami pre pro-
dukciu mlieka a masa. Ciel'om prispevku bolo stanovit’
misovu GZitkovost bykov plemien chovanych v podhor-
skych a horskych regiénoch Slovenska. V pokuse sme
zist'ovali masovi uzitkovost’ bykov slovenského straka-
tého plemena (S), slovenského pinzgauského plemena
(P), braunvieh (B) a krizencov F, generécie zoSl'achtené-
ho pinzgauského dobytka (P x R) s mdsovym plemenom
piemontese (PPI). Pri sledovani mésovej uzitkovosti na-
Sich kombinovanych plemien hovadzieho dobytka sa
spravidla zist'ujui vel'mi dobré parametre mésove;j Gzitko-
vosti. Antal a Hubinsky (1992) konstatuju, Ze sicasna
populdcia slovenského pinzgauského dobytka predsta-
vuje kombinovany uzitkovy typ s priemernou midsovou
uzitkovost'ou. Pri pokusnom vykrme bykov tohto pleme-
na zistili priemerné denné prirastky Zivej hmotnosti 952 g,
jatocnu vytaznost’ 56,5 % a podiel vnitorného tuku
2,96 % zo zivej hmotnosti pred zabitim. Pri technologic-
kej rozrabke jatocného tela autori zistili 65,5% podiel
misa, 18,8% tuku a 15,9% podiel kosti. Antal (1991)
v d'alom pokuse zistil, Ze so zvySenim prirastku Zivej
hmotnosti pri vykrme slovenského pinzgauského pleme-
naz 1000 na 1400 gsav jatonom tele zvy§il obsah vnu-
torného tuku z 2,55 na 4,25 % zo Zivej hmotnosti pred
zabitim a podiel oddelite'ného tuku v jatoénom tele pri
technologickej rozrabke z 13,56 na 19,11 %. Zaroveii sa
znizil podiel svaloviny z 66,92 na 58,80 %. Prednost'ou
pinzgauského plemena je jeho prispdsobivost’ drsnym
prirodnym podmienkam a dobré zuzitkovanie objemo-
vych krmiv (Nosal’ a Kica, 1980; Cibula et al., 1987)
a nizke ukladanie tuku (Chrenek a Benc, 1985a, b). Nizke
ukladanie tuku zistili aj Pajtas et al. (1973). Byky plemena
piemontese sa v poslednom obdobi vyuZivaji na 0Zitko-
vé kriZenie pre zlepSenie masovej Gzitkovosti najma po
zavedeni kvotdcie pri produkcii mlieka. KriZence po pie-
montskych bykoch si hodnotené vel'mi vysoko
v porovnani s kriZzencami po ostatnych bykoch $peciali-
zovanych masovych plemien najma z hl'adiska I'ahkych
pérodov a vynikajucej kvality masa, ako o tom referuju
Oostendorp a Hanekamp (1990). Pitha (1995) pri tomto
plemene vyzdvihuje najma jeho ranost’, vysoku konver-
ziu objemovych krmiv a vysoka vytaznost' a kvalitu
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misa. Kogel et al. (1989) v ramci vyskumu hodnotili
vhodnost’ masovych plemien fleckvieh, blonde d’ Aqui-
taine, limousine a piemontese pre GZitkové kriZenie s ne-
meckym hnedym plemenom. Vykrm skupin zvierat
prebiehal pri intenzivnej vyzive do veku 470 a 520 dni.
Hmotnost’ pred zabitim sa pohybovala pri rovnakom veku
medzi 571 kg (limousine) az 636 kg (fleckvieh). Priemerné
prirastky Zivej hmotnosti od 85 dni veku do zabitia do-
siahli v skupine hnedého dobytka 1 209 g na kus a dei.
Pri kriZzencoch s plemenami fleckvieh a blonde d’ Aquiaine
sa prirastky zvysili o 63 a 29 g a pri krizencoch s plemena-
mi piemontese a limousine sa naopak znizili 0 36 a 78 g.
Kogel et al. (1989a, b) zistili pri spefiazovani uvedenych
kriZzencov najvyssi zisk pri krizencoch s plemenom blon-
de d’Aquitaine, potom s plemenami fleckvieh a piemon-
tese. Kogel et al. (1998) porovnavali masovu uzitkovost’
bykov pinzgauského plemena s inymi kombinovanymi
plemenami pri vykrme do veku 500 dni. U bykov pinzgau-
ského plemena zistili najvyssiu zivii hmotnost’ pred zabi-
tim 605 kg a simentélského plemena 601 kg. Byky plemena
original braunvieh dosiahli preukazne niz$iu hmotnost’
533 kg. Byky pinzgauského plemena mali celoZivotny
prirastok Zivej hmotnosti 1 180 g, simentélskeho plemena
1 170 g origindl braunvieh len 1 040 g. Byky pinzgauské-
ho plemena dosiahli zo vietkych porovnavanych plemien
najniz8iu vytaznost (57,1 %) a najvyssi obsah oblicko-
vého tuku. Byky plemena braunvieh mali jatoénu vytaz-
nost’ (58,8 %) takmer zhodni so simentalskymi bykmi
(58,9 %) pri najnizSom obsahu oblickového tuku (2,28 %).
Najvyssi obsah tuku pri technologickej rozrabke autori
zistili taktieZ pri bykoch pinzgauského plemena (13,4 %)
a najniz8i pri bykov plemien braunvieh (10 %) a simental-
sky (12,4 %). Misovej Gzitkovosti bykov slovenského
strakatého plemena je venované mnoho prac, z posled-
nych moZno spomenut’ prace autorov Kica et al. (1999),
v ktorej sa porovnava misova uzitkovost’ samé&ieho po-
tomstva po réznych domacich a zahraniénych plemen-
nych bykoch.

MATERIAL A METODA

Porovnavaci pokusny vykrm s by¢kami slovenského
strakatého (S), braunvieh (B), slovenského pinzgauskeé-
ho plemena (P) a zo§l'achteného pinzgauského dobytka
(P xR) s misovym plemenom piemontese (PPI) sme usku-
toénili v podmienkach wi¢elového hospodarstva VUZV
Nitra.

By¢ky slovenského strakatého plemena a plemena
braunvieh sme nakupili vo veku 15 £ 5 dni a ostatnych
dvoch plemien vo veku 120 £+ 5 dni z pol'nohospodar-
skych podnikov. Kazda skupina by&kov bola nakipena
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do pokusu minimalne z troch pol'nohospodarskych pod-
nikov s identifikovanym povodom. Pokusné bycky
v skupinéach boli potomkami minimalne po $tyroch ple-
mennych bykoch. Odchov teliat na i¢elovom hospodar-
stve a v pol'nohospodarskych podnikoch bol robeny
cielene rovnako pri spotrebe 32 kg MKZ, 180 kg kimne;j
zmesi TKS a 190 kg sena do veku 120 dni.

Sposob ustajnenia, odchovu, kimenia a o§etrovania od
veku 120 + 5 dni bol pri vSetkych skupindch rovnaky az
do kontrolného zabitia. Systém vyZivy bol zaloZeny na
skrmovani kukuriénej silaZe s vy§§im obsahom suSiny,
s pridavkom lucernového sena a doplnkovej Specidlne;j
kfmnej zmesi navrhnutej pre stanice kontroly vykrmnosti
a jato¢nej hodnoty. Kfmenie by&kov v pokuse bolo sku-
pinové, dvakrit denne s navazovanim krmiv pre kazdu
skupinu zv1ast' pred kifmenim a vaZenim nevyZratych
zvyskov raz denne. Vyzivni hodnotu krmiv v pokuse
sme pocitali na zéklade chemickych analyz vykonanych
naUVZ VUZV. Vézenie bygkov v pokuse sme robili v me-
sagnych intervaloch a po kazdom vaZeni sme upravovali
kifmne davky (KD) podl'a priememe;j Zivej hmotnosti. Kim-
ne davky sme zostavovali pri vyuzZiti programu Profi KD.

Produké&né G¢innosti KD boli zostavené na prirastky od
1300 do 1 700 g v zavislosti od hmotnostnej kategorie.
Po dosiahnuti 450 + 5 dni veku boli by¢ky zabijané na
bitinku VUZV. V porovnavacom pokuse vyhodnocuje-
me intenzitu rastu do veku 270 dni, 365 dni a pocas ce-
lého obdobia vykrmu, spotrebu krmiv a Zivin, ako aj
koncentraciu Zivin v kimnych davkach. Pri kontrolnom
zabiti vyhodnocujeme hmotnost’ jato¢nych poloviciek
a hmotnost’ jatoéne opracovaného tela, jatocni a Eisti
vytaznost’, obsah a podiel vnitorného loja a hmotnost’

a podiel jednotlivych tkaniv pri jato¢nej rozrabke pravej
jato¢nej polovi¢ky. Vysledky boli vyhodnotené matema-
ticko-Statistickymi metédami pri testovani rozdielov me-
dzi nameranymi hodnotami v jednotlivych skupinach
pomocou #-testu s pouZitim programu Statgraphic.

VYSLEDKY A DISKUSIA
Intenzita rastu

Priemerné Zivé hmotnosti byckov na zadiatku pokusu
vo veku 150 dni, 9 a 12 mesiacov a na konci pokusu uva-
dzame v tab. 1, v ktorej zaroveti uvadzame aj priemerny
pocet kimnych dni na konci vykrmu. Rozdiely v pocte
kifmnych dni medzi skupinami boli $tatisticky nepreukaz-
né. Na zadiatku pokusu vo veku 150 dni sme zistili najniz-
§iu Zivii hmotnost’ pri krizencoch s plemenom piemontese,
ked’ rozdiely so slovenskym strakatym a braunvieh boli
vysoko preukazné (P < 0,01). Obdobne aj byky P pleme-
na vo veku 150 dni dosiahli vysoko preukazne niZsiu
hmotnost (P<0,01) ako byky S plemena a preukazne niz-
§ia (P <0,05) ako byky braunvieh. By¢ky S plemena do-
siahli do veku 150 dni prirastky Zivej hmotnosti 814 g,
braunvieh 748 g, P 623 g a kriZenci s piemontese 596 g.
Na intenzitu rastu po¢as odchovu v skupinach byckov P
a uzitkovych kriZencov s piemontese mala nepriaznivy
vplyv doprava v zimnom obdobi ako aj menej intenzivny
odchov v pol'nohospodarskych podnikoch.

Priemerné hmotnosti bykov vo veku 270 a 365 dni boli
najvyssie v skupine S plemena, nasledovala skupina B.
Rozdiely medzi tymito skupinami sa prehlbovali a vo

Tab. 1. Pricmerné Zivé hmotnosti by&kov pogas vykrmu — Average live weights of young bulls during fattening

Wi Skupina Testovanie rozdielov’
\%
hmotnost" = B M S-B S-PPI S-P B-PPI B-P
9 11 12
] x 15744 | 14618 | 11938 | 12338 = 3806 | 3406" | 268" 2,8*
| = 1440 | 2506 | 1718 | 1236
921 16.88 14,39 10,02
x 323,10 | 300,18 | 261,17 | 26775 = = = = =
;’7"0";‘:‘2 Sy 20,99 4033 21,99 12,71
v 6,50 13,44 843 475
_ x 46080 | 42282 | 38192 | 379,13 3807 | 7897 | s176™ | 409* | 4369
265 daf? sy 19,83 36,90 3825 22,08
v 430 8,72 8,86 582
- * 58844 | 53891 | 48946 | 498,13 4953 | 9898™ | 9031" | 945" | 4078
pokusy? Sy 33,43 5144 42,04 37,84
v 5.68 9.54 8.59 7,60
Pocet x 45067 | 45782 | 45383 | 456,62 & = = @
krmnych . 13,89 36,13 666 15,05
dni® i 2,79 7.89 345 323

*P < 0,05, *P < 0,01

ive weight, “group, “test of differences, “at the inning of experiment, “at ays of age, “at 365 days of age, ‘at the end of experiment,
i ight, 2group, f diffi 4at the beginning of cxperi Sat 270 days of age, %at 365 days of age, at th f experi

Snumber of feeding days
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veku 365 dni boli uz preukazné (P <0,05). Zivé hmotnosti
v skupinach bykov P a PPI boli vyrovnané a zaostavanie
v porovnani s prvymi dvoma skupinami sa zvac§ovalo.
Rozdiely v priemernych Zivych hmotnostiach v tychto
dvoch skupinach boli vysoko preukazne nizSie (P <0,01)
ako v skupine S pri veku 270 aj 365 dni a preukazny (P<0,05)
v porovnani so skupinou B. Najvys§iu Zivii hmotnost’ na
konci pokusu sme zistili v skupine bykov S plemena
588,44 kg, potom pri B plemene 538,91 kg. NajniZ3iu Ziva
hmotnost’ na konci pokusu sme zistili pri krizencoch PPI
—489,46 kg a nepreukazne vy3§iu—498,13 kg v skupine
P plemena. Rozdiely medzi skupinami S a B v priemernej
Zivej hmotnosti na konci pokusu boli preukazné (P < 0,05),
medzi skupinou S a skupinami P a PPI vysoko preukazné
(P<0,01) a medzi skupinou B a PPI preukazné (P <0,05).
Do veku 270 dni sme zistili najvysSie prirastky Zivej hmot-
nosti v skupine by¢kov S plemena (1 391 g), nepreukaz-
ne nizsie boli v skupine B (1 284 g) vysoko preukazne
niz§ie (P<0,01) v skupine P (1 203 g) a v skupine kriZen-
cov s PPI (1 167 g). Rozdiel v prirastku Zivej hmotnosti
do tohto veku medzi skupinou B a skupinami P a PPI bol
preukazny (P <0,05).

Prirastky Zivej hmotnosti do veku 365 dni mali rovnaka
tendenciu ako do veku 270 dni, s rovnakymi hodnotami
pri preukaznosti rozdielov (tab. 2).

Priemerné prirastky Zivej hmotnosti za celé pokusné
obdobie boli najvyssie v skupine S (1 392 +99 g) a d’alej
v skupine B (1 276 £97 g). V skupine bykov P sme zistili
priemerné prirastky 1223 +£99 g a v skupine PPI takmer
rovnaké—1218+126 g.

Rozdiely v prirastkoch Zivej hmotnosti medzi skupinou
S a BV boli preukazné (P <0,05) a medzi S a Pa PPl vy-
soko preukazné (P <0,01). Rozdiely medzi skupinouBa P

a PPI boli preukazné (P <0,05). NajvysSie netto prirastky
(667 £ 620 g) sme zistili pri bykoch S plemena s najvyssou
hmotnostou pred zabitim. Byci plemena B v porovnani
s touto skupinou mali preukazne niz8ie (P < 0,05) netto
prirastky a skupiny PPIa P vysoko preukazne (P <0,01)
niz8ie. Nami zistené vysledky v intenzite rastu pri skiima-
nych genotypoch koreSponduju s vysledkami, ktoré uva-
dzaji Antal (1991), Kica et al. (1999) pri simentalskom
plemene, Nosal’ a Kica (1980) a Cibul'a et al. (1987) pri
pinzgauskom plemene. Kogel et al. (1998a, b) zistili v po-
rovnadvacom vykrme byckov simentalského a pinzgau-
ského plemena takmer rovnaki intenzitu rastu (1 170,
resp. 1 180 g) a pri plemene braunvieh cca o 140 g niz8ie
celozivotné prirastky.

Spotreba krmiv a Zivin

Pri priemernej spotrebe su$iny a Zivin sme na kimny
defi pri jednotlivych genotypoch zistili minimalne rozdie-
ly (tab. 3). NajniZ8iu priemernu spotrebu suginy na 100
kg zivej hmotnosti (1,98 kg) sme zistili u bykov S skupiny
pri najvyssej koneénej zivej hmotnosti. V skupine B pri
druhej najvys$sej hmotnosti bola spotreba 2,15 kg na 100
kg zivej hmotnosti. Vy$§iu priemernii spotrebu susiny na
100 kg hmotnosti sme zistili v skupinach P a PPI (2,30
a 2,34 kg). Prijem Zivin v jednotlivych skupinichna 1 KD
mal ind tendenciu ako prijem su$iny na 100 kg Zivej hmot-
nosti a plne kore§pondoval so Zivou hmotnost'ou na
konci pokusu. Spotreba Zivin na 1 kg prirastku Zivej
hmotnosti zavisela od intenzity rastu po¢as pokusu.
Najniz§iu spotrebu Zivin na 1 kg prirastku mali byky slo-
venského strakatého plemena a najvys§iu spotrebu sme

Tab. 2. Priemerné denné prirastky Zivej hmotnosti by&kov pogas vykrmu — Average daily live weight gains in young bulls during fattening

Skupina® Testovanie rozdielov’®
Obdobie' S B PPI
S-B S-PPI S-P B-PPI B-P
9 11 12
814 748 623 596
et | 65 92 87 68
v 7,99 12,30 13,96 11,41
x 1391 1284 1167 1203 o 24% 188" ur
207"0”::;; Sy 97 242 201 81
v 698 18,88 17,25 6,70
x 1411 1287 1214 1190 = 197* 21" 73 97*
?6"5"::; Sy 54 161 162 80
v 383 12,48 13,39 672
x 1392 1276 1218 1223 116+ 174 169* 58* 53*
E:kt‘s’:fa By 99 97 126 99
v 7,50 7,66 9.99 8,09
x 667 635 622 570 = 45 97+ 65" =
:;:‘a‘;mk. 5y 62 45 62 46
v 933 712 9,98 8,03

*P <0,05 *P <001

!period, 2group, 3test of differences, “during raising, Sby 270 days of lifc, éby 365 days of lifc, "by the end of experiment, ®net gain
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Tab. 3. Spotrecba krmiv a Zivin na KD a | kg prirastku Zivej hmotnosti — Consumption of feeds and nutrients per feed ration and 1 kg live

weight gain

Ukazovatel” Skupina’

s B PPI p

Spotreba na KD*

Kukurigna siléz* (kg) 9,27 9,70 8,85 894
Lucernové seno® (kg) 1,66 1,65 1,63 145
Kimna zmes® (kg) 3,74 3,50 3,61 3,84

Spotreba Zivin’

Susina (kg) 739 737 7,13 7,16
na 100 kg Zh® (kg) 1,98 2,15 2,34 2,30
NEV’ (MJ) 47,80 4730 4590 46,60
PDI" (g) 611 601 590 599
N-litky" (g) 935 920 903 916
Vliknina" (kg) 1,34 1,34 1,29 1,25

Spotreba Zivin nal kg prirastku’

Susina (kg) 531 578 5.85 5,84
NEV (MJ) 3434 37,13 37,68 38,10
PDI (g) 439 471 484 490
N-létky (g) 672 721 741 749
Vléknina (kg) 0,96 1,05 1,06 1,02
Spotreba na 1 kg prirastku bez zichovnej potreby'*
NEV (MJ) 16,48 18,75 20,16 20,38
PDI (g) 241 281 290 293
N-ltky (g) 371 413 446 450
: 2group, 3¢ ption per feed ration, “maize silage, lucerne hay, Sfeed mixture, "nutrient consumption, ®dry matter per 100 kg

;
L.w., °nct cnergy of fattening, '°PDI, 'crude protein, '2fibre, *nutrient consumption per 1 kg gain, '4consumption per 1 kg gain without

maintenance requircment

zistili v skupine pinzgauského plemena. Spotreba Zivin na
1 kg prirastku v skupinach braunvieh a kriZencov s ple-
menom piemontese bola takmer rovnaka a ak zoberieme
do tvahy hmotnost' na konci pokusu, bola spotreba
priaznivej$ia u plemena braunvieh. Cista spotreba NEV
na 1 kg prirastku bez potreby na zachov bola taktiez naj-
niZ§ia v skupine S plemena— 16,48 MJ, pri B 18,75 MJ, pri
krizencoch s PPI 20,16 MJ a najvyssia pri P —-20,38 MJ.
Obdobni tendenciu v jednotlivych skupinach sme zistili
aj pri ¢istej spotrebe PDI a N-latok na 1 kg prirastku Zivej
hmotnosti. Pri vysoko intenzivnej vyZive v porovnava-
jucom teste sme nezistili lep§ie vyuzitie objemovych kr-
miv pri bykoch P a krizencoch piemonteského plemena
ako o tom referuju Nosal’ a Kica (1980), Cibul'a et al.
(1987) a Pitha (1995).

Jato¢na vytaznost’

Hmotnost’ bykov pred zabitim, hmotnost’ jatoéne opra-
covaného tela, jatoénu a isti vytaznost uvddzame
v tab. 4. Rozdiely v Zivej hmotnosti medzi skupinou bykov
S a skupinou PPI (93,75 kg) a P (86,17 kg) boli vysoko pre-
ukazné (P <0,01). Obdobne aj rozdiely v Zivej hmotnosti
medzi skupinou bykov B a skupinou PPI (46,17 kg) a P
(38,59 kg) boli preukazné (P < 0,05). Najvys§iu hmotnost’

CZECH J. ANIM. SCI, 45, 2000: 405-412

jatoéne opracovaného tela sme zistili v skupine S
(315,00 kg), nasledovala skupina B (290,55 kg) a najniz-
$iu v skupine P (265,63 kg). V skupine PPI bola hmotnost’
jato¢ne opracovaného tela 278,69 kg (vysSia ako v sku-
pine P). Rozdiel hmotnosti jatotne opracovaného tela
medzi skupinou S a B (24,45 kg) bol preukazny (P <0,05),
vysoko preukazny (P < 0,01) medzi S skupinou a PPI
(36,31 kg) a S so skupinou P (49,37 kg).

Jato¢na vyt'aznost, ako vyplyva z tab. 4, bola pomer-
ne vyrovnana a rozdiely medzi skupinami boli $tatisticky
nepreukazné. Najvys8iu jatoéni vytaZnost' sme zistili
v skupine kriZencov PPI.

Cista vytaznost bola najvyssia v skupine PPI (64,04 %),
nasledovana skupinou B (62,39 %). Preukazne niz§iu vy-
taznost’ (P <0,05) v porovnani so skupinou PPI sme zis-
tili v skupine S a vysoko preukazne niz§iu (P < 0,01)
v skupine P. Zo vSetkych genotypov najvys§iu vytaz-
nost’ v naSom pokuse mali kriZzence s piemontom, &im sme
potvrdili vysledky, ktoré zistili Kogel e al. (1989), Oosten-
dorpa Hanekamp (1990) a Pitha (1995).

Obsah ¢érevného, bachorového, obli¢kového a celko-
vého vnitorného tuku a ich podiel na Zivej hmotnosti
pred zabitim uvadzame v tab. 5. Najvy3sie mnoZstvo Erev-
ného tuku sme zistili v skupine S (3,87 kg) pri najvyssej
hmotnosti a intenzite rastu. Najvy3si podiel érevného
tuku zo Zivej hmotnosti pred zabitim (0,72 %) bol zisteny
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Tab, 4. Hmotnost’ jatoéne opracovaného tela, jato&na a &istd vytaZnost' — Average weight of dressed , dressing and net p
Skupina®
Ukazovatel' ' S B PPI P
n 9 11 12 9
x 560,67 513,09 466,92 474,50
Ziva hmotnost’ pred zabitim? Sy 31,84 49,16 40,19 36,08
v 5,68 9,58 8,61 7,60
x 315,00 290,55 278,69 265,63
Hmotnost’ jatoéne opracovaného tela* Sy 17,65 30,69 28,00 20,35
v 5,60 10,56 10,05 7,66
X 56,91 56,60 57,33 55,98
Jato&nd vytaznost® Sy 1,69 1,63 197 1,07
v 297 2,88 343 1,91
x 61,24 62,39 64,04 60,56
Cista vytarmost” Sy 1,90 2,63 2,35 1,28
v 3,10 421 3,67 2,11
Preukazné mzxiiely’ S-B S-PPI S-P B-PPI PPI-P
Ziva hmotnost’ pred zabitim® 47,58* 93,75* 86,17* 46,17* -
Hi t' jatone opracovaného tela* 24.45* 36,31 49,37 - -
Cista vytazmost® 2,80* - - 348%
Iparameter, 2group, *pre-slaughter live weight, *weight of dressed , d g p ge, Snct p Tsignificant differences

Tab. 5. Obsah vnitorného tuku a jeho podiel zo Zivej hmotnosti pred zabitim — Content of inner fat and its proportion in live weight

before slaughter

Skupina?
Vnitorny tuk' B et .4
(kg) (%) (kg) (%) (kg) J (%) (kg) (%)
n 11 12 9
X 3,87 0,69 3,66 0,72 2,90 0,62 2,87 0,65
Crevny® ¥ 0,53 0,10 0,59 0,12 0,64 0,11 0.65 0,14
v 13,8 143 16,0 16,2 22,2 18,4 22,5 22,1
% 7,14 1,28 6,40 1,25 4,88 1,04 535 1,13
Bachorovy* Sx 1,18 0,25 2,02 0,41 1,59 0,31 1,09 0,20
v 16,5 19,6 31,6 32,7 32,7 30,1 20,3 17.9
X 9,61 1,72 8,24 1,61 5.12 1,10 6,86 1,44
Obligkovy® ¥ 1,86 0,34 2,05 0,39 1,40 0,26 1,54 0,30
v 9.3 19,6 24,9 24,1 274 233 22,5 20,4
x 20,62 3,70 18,30 3,58 12,98 2,78 15,09 3,18
Vniitorny spolu® | s, 3,13 0,62 381 0,75 3,65 0,68 2,77 0,51
v 15,2 16,7 20,8 20,9 28,1 24,5 18,3 16,0
Preukazné rozdiely pri podieloch loja’ S-PPI S-P B-PPI P-PPI
— &revného - - 0,10* -
- bachorového 0,24* - - -
— obli¢kohé 0,62** 0,28** 051" 0,34*
- spolu celkového® 0,92* 0,52* 0,80* -

linner fat, 2group, Jintestinal f., 4rumen f., Skidney f., ®total inner fat, “significant differences in proportions of fat, 8total

v skupine B. Rozdiel 0,10 % v tejto skupine a najniz§im
podielom v skupine PPI bol preukazny (P < 0,01). Naj-
vyssie ukladanie bachorového tuku sme zistili v skupine

S (7,14 kg) a podielom na Zivej hmotnosti (1,28 %). Naj-
niz8ie ukladanie mala skupina PPI (4,88 kg a 1,04 %). Roz-
diel v podielu bachorového tuku medzi skupinou S a PPI
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Tab. 6. Technologicka rozrabka jato&nych polovic — Technological dissection of carcass sides

Skupina® Testovanie rozdielov’®
Ukazovatel’ S B PPI B
SB | S-PPI S-P B-PPI B-P
9 1 12 9
i il x [15523 |14352 |13662 131,04
jatotnej ss | 1386 1521 14,38 1021
polovice’ (kg) ¥ 8,93 10,60 10,53 7,79
S| ox |ners |10ses | 10676 9734 - i 17.42% - -
(*k“g?m“fm sy | 1269 160 | 1214 7.68
v | 1106 11,08 1137 7,89
] x | 1393 | 7294 | 7816 74,28 5 423" [ 522% | 134
f;‘;"‘ mésa s | 198 1,02 141 1,65
% 2,68 14 181 222
| x| e0s | ssa | sou3 5143 = - 11,65 N 7.0%
(';‘:? Lgiedy’ | 7,69 5,58 689 3,03
v | 1219 9,55 11,66 590
x | 4063 | 4071 | 4329 3925 - 266 | 258" 1460 | 404"
‘l"’g;‘e:j'y“,‘(s;) sy 1,79 132 1,55 141
¥ 441 325 3,58 3,58
¢ | 2463 | 2481 | 2095 2291 Z 3,68 L 386" X
Kosti® (kg) sy | 267 262 196 173
v | 1085 10,55 935 7,56
5013 3 ¢ | 1586 17,29 1534 1748 | 143 & 162 | 195" x
:’;‘;“‘ ¥osg ss | o079 1,09 127 073
v 497 6,32 826 4,18
e 1,13 073 078 094 04" | o035 i = z
(S:;)C“Y azly Sx 035 0,14 0,16 021
v | 3122 1931 19.95 222
g 073 051 0,57 072 | 022+ = i = 021*
:‘;.’l'.‘,' (5;;“" 5y 024 0,09 0.12 0,15
v | 3253 1731 | 2085 2138
_ N 1324 8,09 9,86 & 66" | as3 | sius* | 338"
g‘;‘)’“‘““‘y“"‘ S 222 2,58 151 2,04
N B 19.48 18,67 20,69
TrE I 9,46 922 593 7,52 ¥ 353 | 194% | 320% 17
oddellitel'n&o Sy 1,83 1,53 0,80 1,27
4
tuku™ (%) v | 1933 16,62 13,53 16,85

'group, 2test of differences, *parameter, 4weight of carcass side, Sweight of meat, Sproportion of meat, 71st class meat, 8proportion of 1% class
meat, bones, '%proportion of bones, !'tendons and veins,'2proportion of tendons and veins, '*separable fat,!#proportion of separable fat

bol §tatisticky preukazny. Najvacsie rozdiely medzi jed-
notlivymi skupinami bykov sme zistili pri ukladani obli¢-
kového tuku, vysoko preukazne najnizie (P < 0,01) pri
krizencoch PPI. Zaroveii sme zistili vysoko preukazne
vy38i podiel (P<0,01) v S skupine v porovnani s bycka-
mi skupiny P. Obsah celkového vnitorného tuku bol
najvyssi v skupine bykov S (20,62 kg, t. j. 3,7 % zo Zivej
hmotnosti pred zabitim), potom nasledovali byky skupi-
ny B s obsahom 18,30 kg a podielom 3,58 %. Byky pleme-
na P mali obsah vnitorného tuku 15,09 kg s podielom
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3,18 %. Najniz3i podiel sme zistili pri krizencoch PPI s ob-
sahom 12,98 kg a podielom len 2,78 %. Rozdiel v obsahu
a podielu vnutorného tuku bol v skupine krizencov PPI
vysoko preukazny v porovnani so skupinou S a B. V ob-
sahu vnitorného tuku sme zistili vysoko preukazny roz-
diel (P <0,01)) aj medzi skupinami S a P. Ako vyplyva
z udajov uvedenych v tab. 5, na obsah vnutorného tuku
vplyvala aj intenzita rastu Zivej hmotnosti a v koneé¢nom
dosledku aj Zivd hmotnost’ na konci pokusu. V pokuse
pri by€koch pinzgauského plemena a kriZzencoch s pie-
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montskym plemenom sme zhodne s PajtaSom et al. (1973),
Timkom (1979), Pithom (1995) a Kogelom et al. (1989) zis-
tili niz8ie ukladanie vniatorného tuku. U byckov P pleme-
na pri vysSej intenzite rastu zistil Antal (1994) aj vyssie
ukladanie vnutorného tuku, ¢o sme v naSom pokuse ani
pri vysokej intenzite rastu nepozorovali.

Skladba jato¢ného tela

Vysledky technologickej rozrabky pravej jato¢nej po-
lovi€ky uvddzame v tab. 6. Celkova hmotnost’ mésa z ja-
toénej polovi¢ky bola najvyssia v skupine S 114,76 kg
a najniZ8ia v silade s hmotnost'ou pred zabitim pri by-
koch P plemena. Rozdiel medzi S a P 17,42 kg bol Statis-
ticky preukazny (P < 0,01). Hmotnost' médsa v skupinach
B a PPI bola vo¢i ostatnym skupindm nepreukazni
s opaénymi hodnotami ako pri Zivej hmotnosti. Najvy3si
podiel mésa z jato¢nej polovicky sme zistili pri kriZzencoch
PPI, ked' rozdiel bol vysoko preukazny (P < 0,01) v po-
rovnani so skupinami B, S a P. Zistili sme aj preukazny
rozdiel (P < 0,05) medzi skupinou B a P. Hmotnost’ mésa
1. triedy bola najvys8ia v skupine S a nepreukazne niz-
$ia v skupinach PPI a B. Vysoko preukazne niZ3i rozdiel
(P<0,01) bol v skupine P v porovnani so skupinami S, B
a PP1. Vyraznejsie rozdiely medzi skupinami sme zistili pri
pomere masa 1. triedy. Najvy3si pomer z jato¢nej polovié-
ky bol v skupine krizencov PPI. Rozdiel medzi touto skupi-
nou a skupinami P, B a S boli vysoko preukazny (P <0,01)
a rozdiel medzi skupinou B a P preukazny (P <0,05).

Pri technologickej rozrabke jato¢nych poloviciek sme
zistili najvysSie zastipenie kosti v skupine bykov P a B
(17,48 a 17,29 %). Vysoko preukazne nizsi podiel kosti pri
(P<0,01) sme zistili v skupine S bykov a kriZzencov s ple-
menom PPI. Najnizsi podiel kosti so §I'achami bol v sku-
pine s krizencami PPI, len 15,91 %.

Podiel oddelite'ného tuku v jatoénej polovic¢ke bol
najniZz8i pri krizencoch PPI, len 5,93 %. Priemerny obsah
tuku v skupine P bol nepreukazne vy33i o 2,39 %. Vyso-
ko preukazne vy33i podiel oddeliteI'ného tuku (P <0,01)
v jato¢nej polovitke v porovnani s krizencami PPI sme
zistili v skupinach S a B, ale pri vy3Sej Zivej hmotnosti
a vy$8ej intenzite rastu po¢as pokusu. Najvy3$si podiel
masa a miésa 1. triedy a najniZ3i podiel kosti a oddelitel-
ného tuku sme zistili v skupine kriZzencov s plemenom
PPI. Nami zistené vysledky pri technologickej rozrabke
jatoénych poloviéiek su v stlade s vysledkami, ktoré
uverejnili Kogel et al. (1989, 1998), Oostendorp a Hane-
kamp (1990), Antal (1994), Pitha (1995), Kica et al. (1998).
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GROWTH AND CARCASS VALUE OF CASHMERE MALE
AND FEMALE KIDS UNDER SEMI-INTENSIVE FATTENING

RUST A JATECNA HODNOTA U KASMIRSKYCH KOZLIKU A KOZICEK
PRI POLOINTENZIVNIM VYKRMU

J. Kuchtik, M. Hosek
Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: The growth intensity and carcass value of male and female kids of the Cashmere goat breed were evaluated under
semi-intensive fattening on the Soiivka farm. The average daily intake of male kids was 15.14 g PDI and 2.09 MJ NE for
fattening (NEF) and of female kids 18.43 g PDI and 2.07 MJ NEF. The average live weight at the age of 81 days for the male
and female kids was 13.49 and 10.50 kg (P < 0.01). The average daily gain in the interval between birth and 81 days of age for
the whole group was 0.125 kg, i.e., 0.141 and 0.107 kg for the male and female kids, respectively (P < 0.01). The carcass yield
of male kids was 46.71% and of female kids 48.63%. The colour of meat of all females and half of the male kids was dark. The
proportion of leg and shoulder was insignificantly higher in the male kids. The difference between the sexes in the musculature
(in the right shoulder) in terms of weight and percentage was not statistically significant. On the contrary, the differences
between sexes in fat weight and percentage were P < 0.01 in favour of the female kids.

Keywords: Cashmere goats; male and female kids; growth intensity; carcass value

ABSTRAKT: Sledovani riistové intenzity a jatedné hodnoty u kozlikii a kozi¢ek plemene KaSmirova koza pfi aplikaci
polointenzivniho vykrmu bylo realizovano v roce 1999 na farmé koz v So$iivee. V rdmci hodnoceni riistu bylo do sledovani
zafazeno celkem 29 kiizlat — jedinagki (16 kozliki a 13 kozigek). Kontrolni pordZka byla realizovina u esti kozlikl a $esti
kozi¢ek. Primérny denni pfijem u kozlikll vybranych ke kontrolni pordZce byl 15,14 g PDI a 2,09 MJ NEV a 18,43 g PDI
a 2,07 MJ NEV u kozigek. Primérna Zivd hmotnost pfi narozeni u celého sledovaného souboru byla 1,98 kg, u kozliki
2,08 kg a u kozitek 1,78 kg, kdyZ rozdil mezi pohlavimi byl statisticky vysoce pritkazny (P < 0,01). Primérné Zivad hmot-
nost ve 30 dnech v&ku byla u kozlikii 6,98 kg a u kozidek 5,52 kg a rozdil mezi obéma skupinami byl opétovné statisticky
vysoce pritkazny (P < 0,01). Primé&rmy pfiristek v intervalu od narozeni do 30 dnti v&ku, tedy za obdobi které je moZné
charakterizovat jako obdobi mlé¢né vyZivy, byl u kozliki 0,163 kg a u kozi¢ek 0,125 kg pfi P < 0,01. Primérna Ziva
hmotnost v 81 dnech véku byla u kozlikii 13,49 kg a u kozi¢ek 10,50 kg, kdyZ rozdil mezi ob&ma skupinami byl statisticky
vysoce prukazny (P < 0,01). Primérny denni pfiristek v intervalu od narozeni do 81 dni véku byl za cely sledovany
soubor 0,125 kg, u kozlikl 0,141 kg a u kozi¢ek 0,107 kg. Primérnéa Ziva hmotnost u kozlikl pfed kontrolni pordzkou byla
nepritkazné niz8i (13,47 kg) oproti kozi¢kdm (13,80 kg). Primé&rny v&k pfi pordZce byl u kozliki 81,5 dne a u koziek
141,17 dne. Z experimentilniho zhodnoceni protuénéni a zbarveni masa jate¢né opracovanych tél (JOT) vyplynulo, Ze
viechny odporazené kusy mély tfidu za protu¢néni 2 a viechny kozitky a polovina kozlikl barvu svaloviny jinou neZ
svétle rizovou (tmavou). VytéZnost JOT u kozlikd byla 46,71 %, pfitemZ u kozi¢ek byla nepritkazn& vyssi (48,63 %).
Hmotnost ledvinky byla u obou pohlavi v podstaté totozna (0,06, resp. 0,07 kg), aviak primérnd hmotnost ledvinového
tuku byla neprikazné niZ$i u kozlikd (0,072 kg) oproti kozitkim (0,095 kg). Primérnd hmotnost kyty u kozlikii byla
2,015 kg a u kozi¢ek 2,023 kg. Primé&rny podil kyty a plece byl nepritkazné vyssi u kozlikd. V rdmci hodnoceni podilii
jednotlivych tkdni v pravé pleci nebyl stanoven u svaloviny, a to jak z pohledu hmotnostniho, tak i procentického, statis-
ticky priikazny rozdil mezi skupinami. Naproti tomu u hmotnosti, resp. procentniho zastoupeni tuku v pravé pleci, byl
mezi obéma skupinami v obou téchto ukazatelich stanoven statisticky vysoce pritkazny rozdil (P < 0,01), kdyZ vys3i
hmotnost, resp. podil byl stanoven u kozi¢ek (0,10 kg, resp. 14,68 %). Vys$8i primérny podil kosti byl stanoven u kozliki
(23,72 %) a stanoveny rozdil oproti kozi¢kam byl statisticky prikazay (P < 0,05).

Kli¢ov4 slova: plemeno Ka$mirova koza; kozlici a kozi¢ky; riistové intenzita; jate&né hodnoty
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INTRODUCTION

The early 1990s saw a new trend in goat production in
the Czech Republic, i.e., the breeding of goat wool
breeds. These goats were kept to produce wool. This
new trend was stimulated particularly by the relative
shortage of this commodity both on the domestic and
foreign market and also because the prices on the world
market were favourable. In the following period, howev-
" er, the commodity was not as successful on the market
as it had been expected, particularly due to the fragmen-
tation of production and the changing fashion trends.
The final result was the liquidation of most of the
flocks. Today there are only a few flocks of cashmere
and angora goats. Based on qualified estimations of the
Czech Association of Sheep and Goat Breeders, about
60-70 Cashmere goats are kept in the Czech Republic,
particularly for meat production, to a certain extent also
for pelt production. The production of cashmere goats
is still promising in this country, particularly because
the goats can be raised in the remote and less accessi-
ble regions (Bafina, 1994) where they can also effective-
ly help to sustain the landscape. Another possibility,
not yet fully implemented, is to process wool on the
farms.

In general, the issue of meat efficiency of the goat
wool breeds, especially in the past period, was handled
only sporadically, in contrast to the production and
quality of wool. The volume of information, especially
on Cashmere goats, has increased considerably in this
country in recent years i.e., from the papers of McGre-
gor (1990), Snell (1996), Newman and Paterson (1996)
and Misra et al. (1998). Daskiran and Ertugrul (1994)
were involved in studies of the growth, to a certain ex-
tent also of the carcass quality, of other wool breeds of
goats, specifically Angora kids, and Maghoub and
Lodge (1996) studied the Omani Batina breed. Skfi-
vanova et al. (1995) studied the effect of nutrition on
growth, carcass quality and meat quality of kids of the
domestic White Short-Woolled breed.

MATERIAL AND METHODS

The growth intensity and carcass value of male and
female Cashmere kids were studied under semi-intensive
fattening on the So$tivka farm in 1999. This farm which
holds 37 goats is a representative farm for Cashmere
goats in the Czech Republic. The growth intensity was
studied in 29 kids — singletons (16 males and 13 females)
born between 1* and 7* January. The whole flock of Cash-
mere goats grazed outdoors until 25" November 1998
because climatic conditions were favourable. This was a
much later date than in the previous years.

The kids stayed with their mothers all the time and
their contact with mothers was not regulated in any
way. The estimated daily consumption of mother’s milk
was sex-dependent and ranged between 0.50 and 1.00 li-
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tre for the male kids (Table 1) and between 0.15 and 1.00
litre for the females (Table 2). The average estimated
consumption of animals selected for control slaughter
was 0.74 and 0.54 litres for the male and female kids, re-
spectively, and this corresponds to the average con-
sumption of 7.38 g PDI and 1.49 MJ NE for fattening
(NEF) in the males and 5.41 g PDI and 1.09 MJ NEF in
the females. At 31 days of age (5" week), on average,
additional feeding was started, i. e., hay and concen-
trates consisting of 50% triticale, 35% spring barley,
10% oats and 5% field peas were included. The male
kids selected for control slaughter (n = 6) consumed on
average 0.05 kg of hay (i.e., 3.44 g PDI and 0.20 MJ NEF)
and 0.054 kg of concentrates (i.e., 4.32 g PDI and 0.40
MJ NEF) per animal/day for the entire period of investi-
gations. The average daily consumption of female kids
selected for control slaughter (n = 6) was 0.065 kg of
hay (i.e., 4.53 g PDI and 0.26 MJ NEF) and 0.081 kg of
concentrates (i.e., 6.54 g PDI and 0.60 MJ NEF). The fe-
male kids were allowed to graze freely with their mothers
the last 15 days and the uptake of about 1 kg of herbage
per animal and day corresponded to 1.95 g PDI and 0.12
MIJ NEE The total average daily uptake by the males
was 15.14 g PDI and 2.09 MJ NEEF, and 18.43 g PDI and
2.07 MJ NEF by the females.

The kids were weighed regularly. All the males were
transported to the slaughter house at an average age
about 81 days; 6 kids of an average age 81.5 days were
taken for control slaughter. Out of the total number of 13
female kids, 7 were sold to the slaughter house at an av-
erage age of 81 days. The other 6 female kids selected for
control slaughter were left for further breeding. The fe-
males underwent control slaughter at the average age of
141.17 days. The cooled carcasses were then experimen-
tally evaluated and classified according to their weight,
meat colour and marbling within the category of lambs
and kids weighing less than 13 kg (Pour e al., 1998). Car-
cass dissection was reduced to find only the proportion
of leg and shoulder, respecting the weight and carcass
size. The individual tissues were analysed in the right
shoulder. For the mathematical and statistical assessment
we applied calculations of the basic variation statistical
values and for testing the two means we used Student’ ¢-
test. The programme UNISTAT, version 4.53, was used.

RESULTS AND DISCUSSION

Table 3 gives a survey of selected growth parameters
for the whole group of animals (n = 29). The average live
weight at birth of the whole group was 1.98 kg, i.e., male
kids (n = 16) 2.08 kg and female kids (n = 13) 1.78 kg, the
difference between the sexes was statistically highly
significant (P < 0.01). The average weight of Cashmere
male and female kids at birth mentioned in the present
study was slightly lower than the weight reported by
Newman and Paterson (1996) and Misra et al. (1998).
The average live weight at 30 days of age was 6.98 and
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Table 1. Consumption of feed in the male kids selected for control slaughter

o -
Age (weeks) (csu'h:\‘;lt::c;;ﬂrngt)ion) (l;;)), CO"‘E;‘;)N(C
1 0.75 - -
2-4 1 - -

5 0.75 0.025 0.025

6 0.75 0.050 0.050
7-8 0.75 0.075 0.075
9-10 0.50 0.100 0.100
11-12 0.50 0.100 0.125
Total consumption per animal for the whole period (81.5 days) 60 4.075 4.365
Average daily cc ption per animal/day 0.74 0.050 0.054
Average daily uptake per animal PDI (g) 738 344 432
Average daily uptake per animal NEF (MJ) 1.49 0.20 0.40

* Concentrate: 50% triticale, 35% spring barley, 10% oats and 5% field peas

5.52 kg for the male and female kids, respectively, the
difference between the two groups was statistically
highly significant (P < 0.01). The average daily gain
from birth to 30 days of age, i.e., in the period which can
be characterised as a period of purely milk nutrition, for
the whole group was 0.145, i.e., 0.163 and 0.125 kg for
the males and females, respectively, the difference being
statistically highly significant (P < 0.01). The average
live weight at 81 days of age in the males and females
was 13.49 and 10.50 kg, respectively, the difference was
statistically highly significant (P < 0.01). Snell (1996)
found that the average live weight of Cashmere male
kids at 100 days of age was 13.76 kg while Misra et al.
(1998) reported that Changthangi pashmina male kids
did not reach the average live weight of 13.60 kg until
the average age of 9 months. The average daily gain
from birth to 81 days of age in the whole group was
0.125 kg, i.e., 0.141 and 0.107 kg for the male and female

kids, respectively. These values are higher than those
reported by Newman and Paterson (1996), who found
that the aver-age daily gain of Cashmere male kids in
the period until weaning (before ca 79 days of age) and
females (before 72 days of age) was 0.078 and 0.072 kg,
respectively. On the contrary, El-Hag and El-Shargi
(1996) found that the daily gain of the same breed was
considerably higher than the daily weight gain deter-
mined in the present study, i.e., 0.182 kg. Maghoub and
Lodge (1996) found that the average daily gain of the
Omani Batina male and female kids reared to the average
live weight of 28 kg was 0.118 kg and 0.087 kg, respec-
tively.

The survey of some growth parameters (Table 4) of
kids selected for control slaughter shows that the aver-
age daily gain of male kids (n = 6) between birth and 30
days of age is basically the same (0.164 kg) as the aver-
age daily gain found by the present authors in all males

Table 2. Consumption of feed in the female kids selected for control slaughter

Age (weeks) Mother's milk (1). Hay Concentrate* . Grassland ;
(estimated consumption) (kg) (kg) (estimated consumption)

1 0.75 - - =

24 1 - - -

5 0.75 0.025 0.025 -

6 0.75 0.050 0.050 -

7-8 0.75 0.075 0.075 -

9-10 0.50 0.100 0.100 -

11-12 0.50 0.100 0.125 -

13-18 0.30 0.100 0.125 -

19-21 0.15 0.050 0.100 1.00

g:'i‘;'d“"(’l":‘l"‘j";’;';" pecanimalfar the:whole 76.10 9.275 11.425 15.00

Average daily c« ption per animal/day 0.54 0.065 0.081 0.106

Average daily uptake per animal PDI (g) 541 453 6.54 1.95

Average daily uptake per animal NEF (M) 1.09 0.26 0.60 0.12

* Concentrate: 50% triticale, 35% spring barley, 10% oats and 5% field peas
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Table 3. Some growth characteristics of kids — the whole set tested

Characteristic Average s r— test value
Males (n = 16) Females (n = 13)
Live weight at birth (kg) 1.98 i; 3224 (1)(7)27 3.18%*
Live weight at 30 days (kg) 6.33 i 819:6 05 25629 5.43%
Live weight at 81 days (kg) 12.15 i_x 13:‘1'3 5 '8:;23 7.69%*
Average daily gain from birth to 30 days (kg) 0.145 ;&; 8(1)(6); g(l)(l): 5.03**
Average daily gain from 30 to 81 days (kg) 0.114 ;s; g(l)z;, gg 5.97%
Average daily gain from birth to 81days (kg) 0.125 ’_:; 8(;;; g(l)g; 7:75%*

** P <0.01

(0.163 kg). Also the average daily gain of the control-
slaughtered males in the period between birth and
slaugh-ter was virtually the same (i.e., 0.137 kg) as the
daily gain of the whole group of male kids in this inter-
val (i.e., 0.141 kg). The average daily gain of female kids
selected for control slaughter (n = 6) in the period be-
tween birth and 30 days of age was by 0.015 kg lower
than in all female kids included in the investigations
(n = 13), however, the average daily gain in the period
between birth and 81 days of age was virtually the same
(0.099 and 0.107 kg, respectively). The total average dai-

ly gain of this group for the period between birth and
slaughter (up to 141 days) was 0.085 kg. The average
live weight of the male kids before control slaughter
was statistically insignificantly lower (13.47 kg) than in
the female kids (13.80 kg). The average age of the male
and female kids at slaughter was 81.5 and 141.17 days, re-
spectively, the difference being statistically highly signif-
icant (P<0.01).

The average carcass yield of the male kids (Table 5) was
46.71% while it was insignificantly higher in the female
kids, i.e., 48.63%. Even though this difference in the car-

Table 4. Some growth characteristics of kids selected for control slaughter

Characteristic Average i 1- test value
Males (n = 6) Females (n = 6)
Live weight at birth (kg) 2.06 ;rx 3322 (1)230 5.54%
Live weight at 30 days (kg) 6.18 1 (7)?: q (5);23 7.37%
Live weight at slaughter (kg) 13.63 i_x 13.':;5 13.'::)3 0.73
Average daily gain from birth to 30 days (kg) 0.137 J—;; 8(1)06: g(l)(l)g 6.01%*
Average daily gain from 30 to 81 days (kg) 0.113 i; 8(1)33 gz 6.71%*
Average daily gain from birth to 81 days (kg) 0.121 ;r, 3(1)3; ggz: 8.31%*
Average daily gain from birth to slaughter (kg) 0.111 ’-;; gé;; 833: 14.53**
Average age of the slaughter (days) 111.33 i 8;":?9 1401.;77 o 5577
*» P <0.01
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cass yield is statistically insignificant and makes 1.92%,
it can be due to the fatter meat of the female kids. The
carcass yields of the male kids determined in this study
are considerably higher than those reported in the gen-
otypes studied by Snell (1996) where the difference
ranged between 8 and 4.5%. In Cashmere kids this dif-
ference is 5.11%. Lower carcass yields were reported
also by Daskiran and Ertugrul (1994) for Angora kids,
by Ochodnicky et al. (1991) for the Slovakian White
Polled Short-Woolled kids and by Skfivanova et al.
(1995) for the White Short-Woolled kids. On the other
hand, Maghoub and Lodge (1996) and El-Hag and El-
Shargi (1996) reported higher carcass yields for male
kids, i.e., from 52.0 to 55.9%, but the live weight and age
of the slaughtered animals were considerably higher in
both cases. The average weight of the skin of the males
was higher (1.26 kg), the difference between the sexes
was statistically significant (P < 0.05). The average pro-

Table 5. Basic data from carcass analyses

portion of skin in the live weight of the female kids was
higher than that of the males (i.e., 12.31% and 9.38%, re-
spectively), and the difference was statistically highly
significant (P < 0.01). Our data on the proportion of skin
in both sexes of Cashmere kids are considerably higher
than data reported by Pilenik (1990) or Ochodnicky et
al. (1991) for the domestic breeds, but basically identi-
cal with data reported by El-Hag and El-Shargi (1996).
The weight of the kidney was virtually the same in
both sexes of Cashmere kids (0.06 and 0.07 kg, respec-
tively), but in both cases our data are higher than re-
ported by Skfivanova et al. (1995). The average weight
of kidney fat in the males was 0.072 kg and was insignif-
icantly higher than that of the females (0.095 kg). The
weight of kidney fat of Cashmere female kids deter-
mined in the present study was virtually the same as the
weight reported by Ochodnicky et al. (1991). However,
the slaughter weight of their female kids was consider-

Kids
Characteristic 1- test value
Males (n = 6) Females (n = 6)
’ : * 13.47 13.80
Live weight at slaughter (kg) 0.195 0.413 0.73
55 ; :
Dressed carcass weight x 6.29 6.72 131
(in cold cond. - kg) 55 0.188 0. 266 ’
] x 46.71 48.63
Carcass yield (%) iy 1103 0.759 144
= : ;
x 126 1.13
Skin weight (kg) g 0.031 0.045 239*
x 9.38 12.31
Skin percentage (%) - 0.162 0.452 6.12 **
= i i
x 0.06 0.07
Kidney weight (kg) = 0.003 0.008 0.95
. x 0.95 1.04
Kidney percentage (%) = 0.032 0.160 0.50
x 0.072 0.095
Kidney fat weight (kg) 2 0,003 o011 2.01
x ! .
x 114 140
Kidney fat percentage (%) i 0.040 0.136 1.82
; x 0.065 0.055
Heart weight (kg) 5 0.002 0.003 244 %
_ x 0.17 011 .
Lung weight (kg) s 0.003 0.005 8.55*
. A x 0.27 0.25
Liver weight (kg) s 0.006 0.013 1.57
X
0.020 0.017
Spleen weight (kg) 5 0.000 0.003 1.00
x
Testicle weight (kg) 5 32(9)4 - -

*P<0.01;** P<0.05
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Table 6. Proportion of the separate cuts (leg and shoulder) of dressed carcass (in kg and in %)

Characteristic Male - kids (n = 6) Female — kids (n = 6) t-test
Les 00 = ot i o
Leg % . 068 a0t 180
Shoulder () . ost o0ss o1t
—_— ; = s

ably higher. El-Hag and El-Shargi (1996) reported that
the weight of kidney fat in the males of 47.2 kg average
live weight before slaughter was 0.73 kg. Differences in
the average weights of the organs used for human con-
sumption (heart, lungs, liver and spleen) between the
sexes were determined. Statistically significant differ-
ences (P < 0.05) were found between the weights of
heart and statistically highly significant ones (P < 0.01)
between the weights of lungs.

Cooled carcasses were experimentally assessed, i.e.,
the weight, meat colour and marbling, and they were in-
cluded in the respective classes in the category for car-
casses of lambs and kids weighing less than 13 kg when
taken over (Pour et al., 1998). Three male kids were in-
cluded class A 1/2, the colour of their meat was light
pink, marbling was classified at 2. Three males were in-
cluded in class A 2/2, the colour of their meat was other
than light pink (dark). Three female kids were classified
as B 2/2 and 3 as A 2/2 because the colour of their meat
was other than light pink (dark) and marbling was as-
signed class 2 for all of them. Snell (1996) came to a ge-

neral conclusion that the meat colour of Cashmere kids
was markedly darker than that of the other genotypes.

The classification of carcasses was applied to the leg
and shoulder (Table 6). The average weight of leg in the
male and female kids was 2.015 and 2.023 kg, respective-
ly, the difference between the groups was not statisti-
cally significant. The average proportion of leg was
insignificantly higher in male kids (31.95%) while in fe-
male kids it was 30.06%. In the present study the aver-
age proportion of leg was found to be slightly higher
than what Snell (1996) and Ochodnicky et al. (1991) re-
ported in their genotypes, but it was basically identical
with Reismann and Seifert (1992) in kids of the West Af-
rican goat. The average weight of shoulder was virtual-
ly the same in both groups, but in terms of the average
proportions of these cuts in the carcass, an insignifi-
cantly higher proportion (20.80%) was found in male
kids, which is basically identical with the datum report-
ed by Snell (1996) in Cashmere male kids.

Evaluation of the proportions of individual tissues in
the right shoulder (Table 7) showed that for the muscu-

Table 7. Proportions of the particular tissues in right shoulder (in kg and in %)

Characteristic Mz::'e; :)lds Fe:x::lz;;(ids 1-test
et : 3 3
: = as
Bones (kg) ; 8(1)(6)6 8(1):)6 1.88
: o =
Fat (kg) j 3:334 g:(‘)g() 493
; 2 e

*P<0.0l;** P<0.05
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lature, in terms of weight and percentage, there was no
statistically significant difference between the groups
of male and female kids. The proportion of muscles in
the right shoulder of male kids was 67.19% and this val-
ue is virtually identical with data reported by Maghoub
and Lodge (1996) and McGregor (1990). Nevertheless,
according to Ochodnicky et al. (1991) the proportion of
muscles in the right shoulder of the Slovakian White
Polled Short-Woolled male kids, slaughtered at a con-
siderably higher live weight, was 72.4%. The difference
between the two groups in fat weight and percentage in
the right shoulder was statistically highly significant
(P £0.01), both values were higher in female kids (0.10 kg
and 14.68%, respectively). The proportion of fat in male
kids was 9.09%, which is much higher than reported by
Ochodnicky et al. (1991). In his comparative study Snell
(1996) also reported that Cashmere male kids had the
highest external and internal fat content compared with
five other genotypes. On the other hand, Mowlen (1992)
reported that the proportion of subcutaneous and intra-
muscular fat of kids of the Angora x British Saanen
crosses was 12.5 and 17%, respectively. The average
proportions of bones determined by the present authors
are virtually the same as data found by the majority of
authors dealing with this issue. This proportion was
higher in the male kids (23.72%) and the difference be-
tween the sexes was statistically significant (P < 0.05).

CONCLUSION

Studies of the growth parameters of both sexes of
Cashmere kids showed that the weight gain of male kids
was considerably higher in all the studied intervals, the
difference between the sexes being statistically highly
significant (P < 0.01). Carcass yields were insignificant-
ly higher in female kids while the proportion of leg and
shoulder was insignificantly higher in male kids. Experi-
mental evaluations of the carcass colour showed that
the meat colour of all female kids was other than light
pink (dark) while the colour of the meat of one half of all
control slaughtered male kids was dark. Evaluations of
the proportion of individual tissues in the right shoul-
der showed that in terms of weight and percentage
there was no statistically significant difference between
the groups. On the other hand, in terms of fat weight
and percentage, the differences were statistically highly
significant (P < 0.01), both the fat weight and percent-
age were higher in female kids.
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EFFECTS OF GENOTYPE AND PLANE OF NUTRITION
IN FATTENING PIGS ON FATTENING, CARCASS AND MEAT
QUALITY TRAITS

VPLYV GENOTYPU A UROVNE VYZIVY VYKRMOVYCH OSIPANYCH
NA UKAZOVATELE VYKRMNOSTI, JATOCNEJ HODNOTY A KVALITY
MASA

I. Bahelka, P. Flak

Research Institute of Animal Production, Nitra, Slovak Republic

ABSTRACT: The fattening, carcass and meat quality traits of three various genotypes of hybrid pigs (Large White x Slovaki-
an White Meaty) x Synthetic line, Camborough and Stamboek were studied. The animals were fattened from 30 to approxi-
mately 103 kg body weight. The pigs of each genotype were divided into two groups and received two different feed mixtures.
Feed mixture OPO (A) with soybean meal as the main source of plant protein contained 17.56% crude protein, 12.24 MJ/kg
ME and 4.05% crude fibre. Feed mixture OPO/H (B) with pea and rapeseed meal contained 16.21% crude protein, 12.06 MJ/kg
ME and 5.72% crude fibre. The analysis suggests differences in performance between the three genotypes of pigs receiving two
feed mixtures. Stamboek hybrids had the highest growth intensity and the best utilization of feed on mixture A (932 g and
2.57 kg). Camborough hybrids had the highest level of meatiness expressed by the proportion of lean meat cuts (52.34%), but
meat quality of these pigs was the worst. Stamboek hybrids on diet B had all fattening and carcass traits better than the other
two hybrids except the average daily gain, eye-muscle area and proportion of less valuable parts. The most intensive growth
was observed in Camborough hybrids (875 g). The latter diet affected negatively meat colour measured by GOFO apparatus in
(LW x SWM) x SL and Camborough hybrids (53.80 and 53.90, resp.) in comparison with Stamboek hybrids (59.68). Also the
differences between two used diets within each genotype were found. Camborough hybrids fed mixture B had higher average
daily gain and significantly lower feed consumption than those receiving mixture A (875 g and 3.10 kg and/or 823 g and
3.25 kg). However, feed mixture B decreased the meatiness and some meat quality traits. Stamboek pigs grew faster and better
utilised the feed A than those on B (932 g and 2.57 kg and/or 860 g and 2.72 kg). The proportion of lean meat cuts was almost
equal in both groups (51.92 and 51.93%, resp.). Traits of meat quality were similar. Different reactions of hybrid pigs to used
diets were confirmed by occurrence of genotype X diets interaction in fattening and some meat quality traits.

Keywords: pigs; feed efficiency; fattening and carcass value; meat quality; interaction

ABSTRAKT: Sledovali sa ukazovatele vykrmnosti, jatoénej hodnoty a kvality misa hybridnych o$ipanych troch réznych
genotypov: (BU x BM) x SL, Camborough a Stamboek. O3ipané kazdého genotypu boli rozdelené do dvoch skupin a kfmené
dvomi réznymi kfmnymi zmesami. Zmes OPO (A) s obsahom sdjového extrahovaného Srotu obsahovala 17,56 % NL,
12,24 MI/kg ME a 4,05 % vlakniny. V kfmnej zmesi OPO/H (B) s obsahom hrachu a repkového extrahovaného $rotu 00"
bol obsah NL 16,21 %, ME 12,06 MJ/kg a vlakniny 5,72 %. Vysledky poukazuju na rozdiely v uZitkovosti medzi tromi
genotypmi o$ipanych ako aj medzi zmesami v rdmci daného genotypu. Na zmesi A dosiahli najvys§iu intenzitu rastu pri
najlepSom vyuziti krmiva hybridy Stamboek (932 g a 2,57 kg). Najvyssiu médsovost’ vyjadreni podielom cennych miso-
vych &asti mali o§ipané Camborough (52,34 %), aviak kvalita mésa tychto o$ipanych bola najhor$ia. Zmes B mala najpriaz-
nivej§i vplyv na oSipané Stamboek, ktoré dosiahli najlepsie hodnoty vo vietkych ukazovatel'och vykrmnosti a jato&nej
hodnoty s vynimkou priemerného denného prirastku, plochy m. . d. a podielu menejcennych &asti. Tento typ vyZivy
nepriaznivo ovplyvnil farbu misa (GOFO) u o$ipanych (BU x BM) x SL a Camborough (53,80 a 53,90) v porovnani
s hybridmi Stamboek (59,68). Zistili sa tieZ rozdiely v produkénej u¢innosti oboch zmesi v ramci daného genotypu. OSipa-
né Camborough kfmené zmesou B mali vy$§i denny prirastok a preukazne niZiiu konverziu krmiva ako tie, ktoré boli
kfmené zmesou A (875 g a 3,10 kg, resp. 823 g a 3,25 kg). Kfmna zmes B v3ak zniZila mésovost’ a zhor§ila niektoré
ukazovatele kvality misa. Hybridy Stamboek rastli rychlejsie a lepsie zuzitkovavali krmivo s obsahom séje neZ s hrachom
a repkovym $rotom (932 g a 2,57 kg, resp. 860 g a 2,72 kg). Podiel cennych mésovych &asti bol takmer zhodny u oboch
skupin (51,92 a 51,93 %). Odlisné reakcie hybridnych o$ipanych na pouZité kimne zmesi boli potvrdené vyskytom inter-
akcii genotypu a vyZivy v ukazovatel'och vykrmnosti a niektorych ukazovatel'och kvality mésa.

Kridové slova: oSipané; produkénd ¢innost’ krmiv; vykrmnost' a jato&né hodnota; kvalita mésa; interakcia
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INTRODUCTION

Genetic constitution of the individual is the main as-
sumption to achieve a high level of performance of farm
animals. Their genotype is realized and expressed in con-
crete environmental conditions (Karakoz, 1976; Novy et
al., 1981; Flak, 1995). Resulting demonstration of single
attributes — phenotype that is observed, is the result of
effects of genotype, environment and their interaction.

The nutrition has a decisive importance among the
epigenetic factors. Pig as a monogaster has not any spe-
cific requirements for proteins but for the essential ami-
no acids. Sufficient amounts of essential amino acids and
their correct ratio as well as nonessential amino acids
supplements and energy intake in diets of pigs present a
good supposition to reach the high performance level of
pigs. Prokop (1996) emphasizes that protein metabolism
of pigs in the growth stages is dependent on the intake
of crude protein, lysine and energy. Protein deposition is
influenced by the amount and quality of received crude
protein as well as by the genotype of pigs.

The aim of this study was to compare productive effi-
ciency of two feed mixtures in pigs of three different gen-
otypes.

Table 1.Formulation and nutritive value of used feed mixtures

MATERIAL AND METHODS

The fattening, carcass and meat quality traits of three
various genotypes of slaughter pigs (Large White x Slo-
vakian White Meaty) x Synthetic line — (LW x SWM) x
SL, Camborough and Stamboek were studied. Pigs of
each genotype were divided randomly into two groups
and fed two different feed mixtures. The main source of
plant protein in feed mixture OPO (A) was soybean meal
and in feed mixture OPO/H (B) pea with rapeseed meal.
The formulation and nutritive values of feeds are shown
in Table 1. Two pigs were kept in each pen and fed ad
libitum. The number of gilts and barrows in individual
groups was equal (except for 2 groups). The animals were
fattened from 30 to approximately 103 kg body weight.
After the experiment terminated, the pigs were slaugh-
tered and their carcasses were dissected according to the
standard STN 46 6164. The following meat quality traits
were also evaluated:

— pH measured 45 min post mortem in musculus longissi-
mus dorsi (MLD), and/or musculus semimembranosus
(MSM): pH MLD, pH MSM

— meat colour measured by GOFO apparatus or Japanese
scale: GOFO, JS

Ingredients OPO (feed A) | OPO/H (feed B) Ingredients OPO (feed A) | OPO/H (feed B)
Barley (%) 42.7 36.0 Dry matter (%) 86.82 87.73
Wheat (%) 21.0 220 Organic matter (%) 81.31 82.24
Oat (%) 15.0 11.2 Crude protein (%) 17.56 16.21
Soybean meal (%) 12.0 - Crude fat (%) 1.96 2.15
Rapeseed meal ,,00" (%) - 2.5 Crude fibre (%) 4.05 5.72
Pea (%) - 10.0 N-free extract (%) 57.74 58.16
Lucerne meal (%) - 7.0 Crude ash (%) 5.51 5.49
Wheat brans (%) 2.0 3.1 Metabolisable energy (MJ) 12.24 12.06
Fish meal (%) 2.0 - Lysine (%) 0.84 0.82
Meat and bone meal (%) 0.8 35 Threonine (%) 0.53 0.65
Fodder yeast Vitex (%) 1.0 2.5 Methionine + Cysteine (%) 0.59 0.57
Mineral supplement Tryptophan (%) 0.29 0.29
MKP 4 (%) 2.5 1.2 Ca (%) 0.98 0.94
Fodder salt (%) 0.4 04 P (%) 0.64 0.57
Biofactor supplement 3 (%) 0.6 - Cu (mg) 44 36
Biofactor supplement 1 (%) - 0.6 Fe (mg) 190 168
Zn (mg) 302 206
I (mg) 1.75 1.36
Mn (mg) 100.0 72.0
Vitamin A (m.j.) 9 580.0 4790.0
D3 (m.j.) 1916.0 898.0
E (mg) 24.0 6.0
B2 (mg) 48 3.0
Bs (mg) 24 1.2
Niacine (mg) 18.0 9.0
Dry matter (%) 86.82 87.73
422 CZECH J. ANIM. SCI., 45, 2000: 421-428



—electrical conductivity 45 min (EC ) or 24 hrs (EC,,) post
mortem in MLD and MSM (uS): ECI MLD, ECl MSM,
EC,,MLD, EC,,MSM
Experimental data were processed by the mathematico-

statistical methods as follows:

- basic variational-statistical characteristics of the stu-
died traits were estimated,

— comparison of the effects of genotype, feed mixture,
and genotype x feed mixture interaction of obtained
observations were evaluated by the two-way analysis
of variance with the fixed effects (Grofik and Fl'ak, 1990)
by the linear model equation:

qu=“+gi+[j+(gﬁy+eijk

where:y,, - K" observation of the i"genotype and the ;™ feed

mixture

g; - fixed effect of the i genotype

J; - fixed effect of the j™ feed mixture

(g/)'.l. — genotype x feed mixture interaction

e random independent normally distributed crrors with
N (0, 6%)

Multiple comparisons of means were done by Dunn
c-criterion. Comparison of means in the cases of statisti-
cal significance of genotype x feed mixture interaction
was evaluated by the statististical methods of compar-
ing two or several groups (Grofik and Fl'ak, 1990), and
character of interaction was represented graphically.

RESULTS

The characteristics of fattening and carcass perfor-
mance and meat quality of pigs receiving feed mixture A
are shown in Table 2. Stamboek hybrids had the highest
growth intensity and the most effective feed utilization
(932 gand 2.57 kg). High growth intensity in this hybrid
results in a lower proportion of lean meat cuts compared
to Camborough hybrids (51.92% vs. 52.34%). It is inter-
esting that it is not due to an increase in fat proportion
but to a higher proportion of less valuable parts 15.90%
in carcass vs. 15.19%. Camborough hybrids had the
highest proportion of lean meat cuts and the largest eye-
muscle area 44.40 cm?. However, the meat quality of these
pigs was the worst. The antagonism between quantity
and quality of meat is confirmed. A decrease in the meat
quality was evident 24 hours post mortem (meat colour,
electrical conductivity).

Stamboek pigs receiving feed mixture B (Table 3) had
all traits of fattening performance and carcass value bet-
ter than the other two hybrids except average daily gain,
eye-muscle area and proportion of less valuable parts.
The meat colour was influenced by this feed mixture in
(LW x SWM) x SL and Camborough pigs. The growth
rate was highest in Camborough hybrids (875 g).

Table 2. The basic variation-statistical characteristics of fattening, carcass and meat quality traits of tested pigs receiving feed mixture

OPO (A)
(LW x SWM) x SL Camborough Stamboek
Trait n=9 n=10 n=18
X Sy v(%) | X Sy v(%) | X Sx v (%)
Average daily gain (g) (ADG) 806.67 | 61.01 | 7.56 | 8234 | 4831 5.87 | 931.56 | 104.66 | 1123
Feed consumption per kg gain (kg/kg) (FCG) 335 0.19 5.80 325 0.14 425 2.57 0.17 6.48
Weight of half-carcass (kg) (WHAC) 4208 | 2.04 486 | 4287 1.94 4.54 41.30 1.39 336
Weight of shoulder (kg) (WSH) 4.63 0.40 8.62 492 0.36 7.28 4.67 0.30 6.52
Weight of neck (kg) (WNC) 3.75 040 | 1080 | 3.72 044 11.94 3.55 0.30 8.34
Weight of loin (kg) (WLO) 4.36 0.63 | 1437 | 4.65 0.50 10.74 445 0.37 8.26
Weight of ham (kg) (WHAM) 843 095 | 11.22 | 9.1 0.97 10.63 8.77 0.66 7.55
Proportion of ham in half-carcass (%) (SHAM) 20.01 1.89 946 21.29 2.52 11.83 21.23 143 6.71
Proportion of lean meat cuts (%) (SLMC) 5024 | 270 537 | 5234 427 8.16 5192 273 5.27
Eye-muscle area (cm?) (LOE) 4267 | 502 | 11.78 [ 444 6.88 1550 | 41.22 50 12.13
Proportion of fatty parts (%) (SFAP) 1476 | 252 | 17.04 | 1295 2.81 21.69 11.78 2.03 17.25
Proportion of less valuable parts (%) (SLVP) 1454 | 0.97 6.67 15.19 0.72 475 15.90 0.77 4.86
Proportion of belly (%) (SBEL) 20.46 1.17 573 19.52 1.92 9.83 20.28 1.27 6.27
Average backfat thickness (cm) (ABFT) 2.68 0.48 18.08 2.06 0.63 30.74 1.97 0.34 17.41
pHMLD 6.32 0.14 222 6.06 0.26 433 6.08 0.27 447
pH MSM 6.52 0.20 3.09 6.38 0.22 351 6.44 0.19 3.00
Meat colour —~ GOFO 5622 | 578 | 1029 | 529 5.63 1064 | 61.33 441 7.18
- Japanese scale 322 0.67 | 20.69 295 0.55 18.65 3.50 0.59 16.97
EC, MLD (uS) 3.06 0.19 6.36 4.86 3.25 66.94 3.1 1.11 29.53
ECi MSM (uS) 311 046 | 1477 | 4.12 2.15 5224 3.47 0.46 13.21
ECa MLD (uS) 223 057 | 2562 | 455 295 64.79 349 1.56 44.54
ECy MSM (uS) 3.83 144 | 3746 | 7.38 345 46.74 4.11 1.72 41.82
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Table 3. The basic variation-statistical characteristics of fattening, carcass and meat quality traits of tested pigs receiving feed mixture OPO/H (B)

(LW x SWM) x SL Camborough Stamboek
Trait n=10 n=10 n=19
x Sy v (%) X Sy vi%) | ¥ Sy v (%)
Average daily gain (g) (ADG) 7949 | 61.54 7.74 8754 72.51 8.28 859.53 | 69.41 8.08
Feed consumption per kg gain (kg/kg) (FCG) 3.38 0.11 3.23 3.10 0.08 2.50 2.72 0.15 5.40
Weight of half-carcass (kg) (WHAC) 4154 1.82 437 41.45 1.86 4.50 41.31 1.45 3:52
Weight of shoulder (kg) (WSH) 457 0.37 8.04 457 0.52 11.39 4.71 021 443
Weight of neck (kg) (WNC) 3.53 0.18 523 3.63 0.25 6.82 3.64 033 9.08
Weight of loin (kg) (WLO) 428 043 10.08 424 0.43 10.14 4.46 0.30 6.70
Weight of ham (kg) (WHAM) 8.21 0.54 6.60 841 0.76 9.09 8.64 0.50 5.78
Proportion of ham in half-carcass (%) (SHAM) 19.79 1.27 6.41 20.31 1.89 9.28 20.92 0.99 4.74
Proportion of lean meat cuts (%) (SLMC) 49.61 2.64 533 50.32 3.36 6.67 51.93 1.49 2.87
Eye-muscle area (cm?) (LOE) 429 5.04 11.76 41.3 492 11.92 40.11 3.89 9.69
Proportion of fatty parts (%) (SFAP) 14.52 235 16.18 14.52 235 16.18 11.80 1.03 8.71
Proportion of less valuable parts (%) (SLVP) 15.50 0.76 491 15.76 0.77 491 16.06 0.80 4.99
Proportion of belly (%) (SBEL) 20.37 1.04 5.12 20.41 1.65 8.07 20.21 0.99 4.89
Average backfat thickness (cm) (ABFT) 249 0.48 19.27 2.38 0.46 19.40 1.96 0.32 16.36
pHMLD 6.15 0.38 6.17 6.15 0.38 6.17 6.02 0.24 4.06
pH MSM 6.39 0.20 3.10 6.41 0.31 4.80 6.48 0.21 323
Meat colour — GOFO 53.80 4.96 9.22 53.9 4.84 8.98 59.68 1.97 331
— Japanese scale 275 0.72 26.07 2.60 0.66 25.32 3.39 0.49 1438
EC, MLD (1S) 343 1.30 37.79 4.14 228 55.01 334 0.69 20.65
EC, MSM (uS) 3.33 0.34 10.11 3.39 0.59 17.39 3.65 0.53 14.41
ECy MLD (1S) 428 2.10 49.04 3.89 2.17 55.86 323 1.46 4521
ECy MSM (1S) 4.68 2.02 43.13 3.65 1.91 5221 432 1.44 3335

The performance data of three genotypes of pigs regard-
less of feed mixture are shown in Table 4. The highest av-
erage daily gain 895 g and the lowest feed consumption
per 1 kg weight gain 2.64 kg were attained by Stamboek
hybrids. They also had the highest content of lean meat
cuts 51.92% with the lowest backfat thickness 1.97 cm in
carcass. The meat colour measured by GOFO apparatus
and Japanese scale was the most satisfactory in these
hybrids.

The productive efficiency of both feed mixtures was
very similar. No significant differences were found except
for weight of ham, proportion of less valuable parts and
colour of meat measured by Japanese scale (Table 5).
Differences between the genotypes and genotype x feed
interaction were significiant. Statistically significant
differences in average daily gain, feed consumption per
1 kg gain, proportion of ham, lean meat cuts, fatty parts,
less valuable parts and average backfat thickness due to
the genotype were found. As for meat quality traits, there
were significant differences in GOFO, JS and EC MLD.
Significant genotype x feed interaction was determined
in average daily gain, feed consumption, EC,,MLD and
EC,MSM.

The research on genotype x feed interaction in fatten-
ing pigs is in the focus of concern of pig producers. It is
a sphere of many zootechnical and genetic experiments
(Hetényi, 1994). The character of interactions is shown
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in Figs. 1-4. There were no genotype x feed interactions
in carcass traits. The statistic significant comparison of
means between the three pig genotypes is in Table 6.

Performance of hybrids was compared whitin each gen-
otype, and between the three genotypes in regard to the
feed mixture in traits where genotype X feed interaction
was significant (Table 7). The performance of (LW x
SWM) x SL hybrids was very similar in relation to the
diets. Pigs fed mixture A had significantly lower EC, MLD
than those fed mixture B (2.23 and 4.28, resp.).

Camborough hybrids receiving mixture B had higher
average daily gain and significantly lower feed consump-
tion (875 g and 3.10 kg, 823 g and 3.25 kg, resp.). These
hybrids also had significantly better EC,,MSM (3.65 and
7.38 uS, resp.).

In this experiment Stamboek pigs grew faster and bet-
ter utilized feed A than those on feed B (932 g and 2.57 kg,
860 g and 2.72 kg, resp.). There were significant differ-
ences. The carcass and meat quality traits were similar in
both groups.

The comparison of performance of three pig genotypes
receiving mixture A showed statistically significant dif-
ferences in average daily gain and feed consumption
between (LW x SWM) x SL vs. Stamboek hybrids and
Camborough vs. Stamboek hybrids. Significantly lower
meat quality (EC,,MSM) was found in Camborough pigs
than in the other two genotypes. Feed consumption per
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Table 4. The basic variation-statistical c}

istics of fi

and meat quality traits of tested pigs regardless of feed mixture

(LW x SWM) x SL Camborough Stamboek
Trait n=19 n=20 n=37
x Sy v (%) x Sy v%) | X Sy v (%)
Average daily gain (g) (ADG) 80047 | 5987 | 748 | 849.40 | 6563 | 7.73 | 89457 | 94.41 | 10.55
Feed consumption per kg gain (kg/kg) (FCG) 3.36 0.15 451 3.17 0.13 426 2.64 0.17 6.49
Weight of half-carcass (kg) (WHAC) 41.80 1.89 4.53 42.16 1.99 4.72 41.30 1.40 340
Weight of shoulder (kg) (WSH) 4.60 0.37 8.11 474 0.47 9.94 4.69 0.26 548
Weight of neck (kg) (WNC) 3.63 0.32 8.81 3.68 0.35 9.61 3.60 031 8.70
Weight of loin (kg) (WLO) 432 0.52 12.01 445 0.50 11.23 446 033 7.40
Weight of ham (kg) (WHAM) 831 0.75 8.97 8.76 0.92 10.53 8.70 0.58 6.66
Proportion of ham in half-carcass (%) (SHAM) 19.90 1.55 7.81 20.80 222 10.69 | 21.07 1.21 5.77
Proportion of lean meat cuts (%) (SLMC) 4991 2.61 5.24 51.33 3.88 7.56 51.92 2.15 4.15
Eye-muscle area (cm?) (LOE) 4279 4.89 1144 | 42385 6.04 14.09 | 40.65 444 1091
Proportion of fatty parts (%) (SFAP) 14.63 2.36 16.15 | 13.73 2.64 1925 | 11.79 1.57 13.36
Proportion of less valuable parts (%) (SLVP) 15.05 0.97 6.48 15.48 0.78 5.07 15.98 0.78 4.88
Proportion of belly (%) (SBEL) 2041 1.08 527 19.96 1.80 9.01 20.24 1.12 5.53
Average backfat thickness (cm) (ABFT) 2.58 048 18.54 222 0.56 25.41 1.97 0.33 16.65
pH MLD 6.23 0.30 4.77 6.10 0.32 525 6.05 0.26 424
pH MSM 6.45 0.20 3.18 6.39 0.26 4.11 6.46 0.20 3.09
Meat colour — GOFO 54.95 5.36 9.75 534 513 9.61 60.49 344 5.68
— Japanese scale 297 0.71 24.09 2.78 0.62 2224 345 0.54 15.59
EC, MLD (uS) 3.25 0.95 29.07 4.50 2.76 61.29 3.55 0.93 26.31
EC,; MSM (uS) 323 0.40 12.52 3.76 1.58 42.10 3.56 0.50 13.92
ECzs MLD (iS) 331 186 | S6.11 | 422 | 254 | 6026 | 336 | 149 | 44.44
ECa MSM (uS) 4.28 1.77 4143 5.52 332 60.19 422 1.56 37.07
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Fig. 1. Character of genotype X feed interaction in average daily

gain
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Fig. 2. Character of genotype x feed interaction in feed consump-
tion per 1 kg gain
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Table 5. Two-factor analyses of variance of the traits with genotype x feed interaction

Trait Genotype (A) Feed (B) Interaction (AB) Error
fi=2 fo=1 =2 £=10
e iiivals Ms 57692.7842 1946.9574 25455.0054 5787.1618
cmgecalys F 9.9691* 03364 43985
e " o Ms 38772 0.0015 0.1495 00213
CONSUMPROn PETRB BAN F 181.8377* 0.0703 7.0104*
' Ms 5.0920 72766 33302 2.8465
Yelgtarha caca F 17889 2.5564 117
: MS 0.1017 02594 02588 0.1206
‘Welght of shoukdee F 0.8430 2.1510 2.1467
4 Ms 0.0441 0.0952 0.1533 0.1057
Weaghtiof ok F 04170 09010 145
! ) MS 0.1219 04435 02833 0.1805
Welght of loin F 0.6751 24567 1.5695
4 Ms 1.1693 2.0884 0.5609 0.5062
e i F 231 4.1256* 1.108
3 . Ms 8.7218 45031 09227 2635
Proportion of ham in half carcass F 3.3009* 17089 03502
okl P . Ms 25.1255 13.4456 6.6717 79116
oo lican At el F 3.1758* 16995 0.8433
" : MS 44.0158 30.5587 13.8231 253182
Ssids F 1.7385 1207 0.546
e MS 57.9512 33818 5.0403 44314
e F 13.0773* 0.7631 1.1374
; MS 5.9902 5.496 1.0407 0.6356
Proportion of less valuable parts F 0.425% 8.6474% 16375
) MS 1.0222 10298 1.7479 1.7616
RO R Relly F 0.5803 0.5846 09923
) MS 24316 00298 0333 0.1905
Avenge buckint thickness F 12.7629% 0.1562 1.7477
MS 02048 0.0449 0.0822 0.0813
REMLD F 2.5184 05521 10114
MS 00314 0.0061 0.0476 0.0486
PELMEM F 0.6459 0.1263 09783
Ms 392.0224 18.1647 16.5405 19.7866
REREGHRSEE' =Y F 19.8125* 0918 0.8359
o, < st Ms 3.2945 16565 02376 0.3585
CARRRONS SICRCREROREe F 9.1895* 4.6206" 0.6627
MS 8.7464 1.1744 1.6024 26713
EGMLD F 3.2742% 0.4396 0.5998
MS 14327 02106 1.5726 0.8014
FCaat F 17877 0.2628 1.9623
Ms 5.9449 2432 109151 3.4654
EC4MLD F 17155 07018 3.1497*
MS 122102 13817 32.3929 4.0069
B MM F 3.0473 3.4484 8.0844"

Fogs (2;70) = 3128 Fg o0 (1;70) = 3.978
1 kg body weight gain was significantly different be-
tween all three genotypes in pigs receiving mixture B.
Camborough hybrids had significantly higher body
weight gain than (LW x SWM) x SL hybrids.

DISCUSSION
The results obtained in experiments suggest differenc-

es in performance between the three genotypes of pigs
receiving two different feed mixtures. There were differ-
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Fyo) (270) = 4.922

Fygy (1;70) = 7.01

ences also between the two diets within each genotype.
Pigs were different in reactions to the diets. The feed
mixture A with higher content of crude protein, energy
and lower content of crude fibre results in better fatten-
ing performance traits of Stamboek hybrids. These re-
sults are in agreement with those of other authors (Cerny
etal., 1994; Florek et al., 1995).

Camborough hybrids also had better meatiness ex-
pressed by the proportion of lean meat cuts and average
backfat thickness for feed mixture A. However, the aver-
age daily gain and feed consumption per 1 kg gain were
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Fig. 3. Character of genotype x feed interaction in electrical con-
ductivity in MLD after 24 hours

Table 6. Overview of statistically significant comparison of means
between the genotypes of pigs

x
Trait
1:2 1::3 2:3
Average daily gain ++
Feed consumption per kg gain ++ ++ ++
Proportion of ham +
Proportion of lean meat cuts +
Proportion of fatty parts ++ ++
Proportion of less valuable parts ++
Average backfat thickness + ++
Meat colour - GOFO ++ +
~ Japanese scale + ++
EC, MLD +

+a<0.05; ++ a<0.01; 1 - (LW x SWM) x SL; 2 — Camborough;
3 - Stambock

7.8

73 N\

6.3 +

58+ \
53+ \
48 1 \

43 4

EC,MSM (uS)

3.8 -

33
OPO

OPO/H

— (LW x SWM) x SL; - - - Camborough; - - - Stambock

Fig. 4. Character of genotype x feed interaction in electrical con-
ductivity in MSM after 24 hours

worse. Korniewicz et al. (1997) found the highest aver-
age daily gain and the lowest feed conversion in pigs fed
20% of pea and 5% of rapeseed meal in feed mixture in
comparison with pigs fed 10% of soybean meal.

In addition, to provide for adequate nutrition in pig
production it is necessary to select efficient biological
material. There was confirmed by results of (LW x SWM)
x SL hybrids. The performance of those hybrids was not
practically influenced by higher-quality feed mixture A.
Similar results were published by Buchova et al. (1994),
Sobotka and Tywoiiczuk (1997) and Brand et al. (1999).

There existed differences in some meat quality traits
between the genotypes as well as between the feed mix-
tures within each genotype. These results might be in-
fluenced by the genotype X diet interaction. This factor
might also influence the fattening performance of tested

pigs.

Table 7. Significance of differences of the traits in the case of significant genotype x feed interaction

Trait Geriotype
1 - (LW x SWM) x SL 2 — Camborough 3 —Stamboek
Average daily gain +
Feed consumption per kg gain ++ ++
ECz¢ MLD +
EC2s MSM ++
1:2 1:3 2:3

A B A B A B
Average daily gain + ++ ++
Feed consumption per kg gain ++ ++ ++ ++ ++
EC2 MLD
ECz MSM + ++

A - feed mixture OPO; B — feed mixture OPO/H

CZECH J. ANIM. SCIL,, 45, 2000: 421-428
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CONCLUSION

This study was conducted to determine the influence
of genotype and different planes of nutrition on fatten-
ing, carcass and meat quality traits in hybrid pigs in re-
gard to genotype x diet interaction. The results suggest
differences in performance between the three genotypes
of pigs receiving different feed mixtures as well as be-
tween the two diets within each genotype. Different re-
actions of single genotypes of pigs to these diets were
confirmed by the genotype x diet interaction in fattening
and some meat quality traits, The results suggest the
importance of genotype and nutrition in fattening genet-
ically high efficient hybrid pigs. It is also necessary not
to take into account the genotype of pigs and nutrition
as single factors but also to consider possible interac-
tions. Therefore it is desirable to create optimal rearing
conditions for highly productive animals to realize and
express their genetic constitution.
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VLIV NiZKOBILKOVINNYCH KRMNYCH SMESI
ADEKVATNICH V OBSAHU ESENCIALNICH AMINOKYSELIN
NA UZITKOVOST BROJLEROVYCH KURAT

EFFECT OF LOW-PROTEIN DIETS ADEQUATE IN LEVELS OF
ESSENTIAL AMINO ACIDS ON BROILER CHICKEN PERFORMANCE

D. T. Hai', J. Bldha®

: Faculty of Veterinary and Animal Science, Hanoi University of Agriculture, Hanoi, Vietnam
2 Institute of Tropical and Subtropical Agriculture, Czech University of Agriculture in Prague,
Prague, Czech Republic

ABSTRACT: An experiment was conducted to study effects of isoenergetic low-protein diets supplemented with Met,
Lys, Thr and Trp on broiler chicken performance. The chicks of both sexes were divided into 4 groups, corresponding to
21.66/18.79/17.5%; 20.04/18.79/17.5%; 20.04/17.69/17.5% and 20.04/16.52/17.5% CP diet. Each group had three diets corre-
sponding to three fattening periods of 1-21 d, 21-35 d and 35-40 d. Besides the CP content, all of the diets were formulated in
order to satisfy the need of essential amino acids according to a standard of the Commission of Farm Animal Nutrition, Czech
Academy of Agricultural Sciences. No significant difference in the weight gain of both sexes from 1-21 days of age was ob-
served between the 21.66% and 20.04% CP diet (P > 0.01). From 1-40 days of age, the male chicks fed the 20.04/16.52/17.5
CP diet had significantly lower weight gains in comparison with the control. The growth rate of females receiving low-
protein diets from 1-40 days of age was not significantly different from the control (P > 0.01). The feed conversion was
worsened by lowering dietary CP levels, but the feed costs per kg of weight gain were reduced. The decrease in dietary CP level
had no negative effects on dressing percentage, muscle proportion in live weight and carcass protein. However, low-protein
diets resulted in a higher abdominal fat deposition.

Keywords: broiler; low-protein diet; essential amino acids; performance; quality of meat; feed costs

ABSTRAKT: Cilem pokusu bylo zjiiténi vlivu izoenergetickych nizkobilkovinnych krmnych smési adekvatnich v obsahu
esencidlnich aminokyselin (EAK) na uZitkovost brojlerovych kufat. Kufata kaZdého pohlavi byla rozdélena do &tyf sku-pin
odpovidajicich kombinaci krmnych smési s 21,66/18,79/17,5 %; 20,04/18,79/17,5 %; 20,04/17,69/17,5 % a 20,04/16,52/
/17,5 % NL. Krmné smési byly dopln&éné Met, Lys, Thr, popf. i Trp do irovné normy potieby podle Komise vyZivy
hospodatskych zvitat CAZV (1993). Kazdé skupina méla tfi krmné smési odpovidajici trem fazim 1-21 d, 21-35 d a 35-40 d.
Nebyl zji§tén vyznamny rozdil v pfiristku (1-21 d) jak u kohoutkd, tak i u slepiek mezi skupinou s 21,66 a 20,04 % NL
v krmné smési (P> 0,01). Od 1-40 d byly u kohoutkdi krmenych smésmi s 20,04/16,52/17,50 % NL vyznamné niZ$i pfi-
ristky proti kontrole. Nebyl zji§tén signifikantni rozdil v pfiriistku u slepi¢ek krmenych riznymi kom-binacemi smési
v obdobi 140 d (P > 0,01). Nizkobilkovinné krmné smési zhor§ovaly konverzi krmiva kufat. Se sniZenim NL ve smésich
klesly naklady na krmivo na 1 kg pfiristku. SniZeni obsahu NL v krmnych smésich adekvatnich v obsahu EAK negativné
neovlivnilo jate€nou vytéZnost, podil svaloviny celkem a obsah bilkovin ve svalovinég, zvy$ovalo v8ak obsah abdominélniho
tuku u kufat.

Kli¢ovi slova: brojler; nizkobilkovinna krmna smés; esencialni aminokyseliny; uZitkovost; kvalita masa; nédklady na krmivo
10)%0))) je mozné nedostatek téchto limitujicich aminokyselin vy-

rovnat dvéma zplisoby:
Stélé hledani cest k ekonomicky nejefektivnéj§imu 1. zvySenim podilu bilkovin pfirozenych krmiv v krmné

vykrmu brojlerovych kufat vede i k testovani nizkobil- smési,

kovinnych smési adekvatnich v obsahu esencialnich 2. doplnénim limitujicich aminokyselin z vnéj§ich zdroji
aminokyselin (EAK). Nej&astéji limitujicimi aminokyse- v syntetické formé, které zéroveti umozZiiuji sniZit podil
linami jsou Met a Lys, vyrazné limitujici byva i nedosta- samotnych bilkovinnych krmiv.

tek Thr a Trp (Zelenka et al., 1994). Podle Ko¢iho (1991)
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Neexistuje spolehlivy diikaz, zda nizkobilkovinné krm-
né smési doplnéné aminokyselinami mohou podporovat
maximalni rist kufat. Schutte (1987), Parr a Summers
(1991), Hai a Blaha (1998) a Foit a Hucl (1998) dosahli
maximalni uZitkovosti's nizkobilkovinnymi krmnymi
smésmi doplnénymi EAK. Summers a Lesson (1985),
Parr a Summers (1991) v8ak zjistili, Ze podil télniho tuku
stoupd u krmnych smési se snizenymi hladinami dusika-
tych latek (NL). Na druhé strang Moran et al. (1992) i Hol-
sheimer a Janssen (1991) tvrdili, Ze maximalni uZitkovosti
nelze dosahnout vyuZitim nizkobilkovinnych krmnych
smési doplnénych syntetickymi aminokyselinami.

Cilem na$eho pokusu bylo sledovat vliv nizkobilko-
vinnych krmnych smési doplnénych Met, Lys, Thr,
popf. i Trp na uZitkovost brojlerovych kufat, kvalitu ku-
feciho masa a naklady na krmivo.

MATERIAL A METODY
Riistovy pokus

Pfed pokusem byly krmné suroviny analyzovany na
obsah sufiny a NL. Tyto idaje byly potom pouZity
k odhadu mnoZstvi EAK v krmnych surovinach pomoci
regresnich rovnic (Degussa, 1996). Krmné smési byly
sestavovany podle doporu¢eni Komise vyZivy hospo-
datskych zvitat CAZV (1993). Nizkobilkovinné krmné
smési byly doplnéné metioninem, lyzinem, treoninem,
popf. i tryptofanem do irovné normy potieby.

V pokusu bylo pouzito 180 jednodennich kohoutkii
a 180 slepi¢ek Cobb 500. Kurata kazdého pohlavi byla
znackovana, zvaZena a rozdélena do ¢ty skupin po 45
kusech.

Kufata byla umisténa v boxech na hluboké podestylce
z hoblin. Pro vSechny skupiny byly zaji§tény stejné
podminky prostfedi. Teplota a vlhkost vzduchu v bo-
xech béhem pokusu se pohybovaly v mezich optima.
Béhem pokusu byl udrzovan tento svételny rezim: od
1 do 21 dnii 24 hodiny svétla, od 22 do 40 dni 18 hodin
svétla denné.

Voda a krmné smési v sypké formé byly podavany ad
libitum. Skupiny kufat dostaly izoenergetické krmné
smési s rozdilnym obsahem NL a stejnym obsahem ji-
nych Zivin. Schéma vykrmu kufat je uvedeno v tab. 1,
sloZeni krmnych smési v tab. 2 a obsah Zivin v krmnych
smésich v tab. 3.

Tab. 1. Schéma vykrmu kufat — Scheme of the experiment

Zivé hmotnost kufat byla zjidt&na individualnim vaze-
nim kufat, spotfeba krmiva vaZenim krmiva na po&atku
vykrmu a ve sledovanych obdobich.

Index uginnosti vykrmu (IUV) se vypogital podle
WPSA (Mateova, 1980):

I0V=a.b.22.453597/1000.c.d

kde: @ - primérné jate¢nd hmotnost kutat v kg
b - odvozeny koneény stav z hynuti pivodniho stavu
1 000 ks
¢ - potfeba krmiva v kg na 1 kg pfirlstku Zivé hmotnosti
d - doba vykrmu ve dnech
2,2- pfevod Ib na kg a 4535,97 — 10 000/2,2046

Na konci vykrmu bylo z kazdé skupiny vybrano pét
kusti na jate¢né rozbory a na rozbory kufeciho masa. Ja-
teén4 kritéria se zjistila jate&nymi rozbory podle CSN 46
6404 — Kontrola uZitkovosti driibeze (1976).

Chemické a statistické analyzy

Rozbory krmiv byly provadény podle CSN 46 7092
— Metody zkouseni krmiv (1989), rozbory kufeciho masa
podle CSN 57 0185 — Zkouseni masa, masnych vyrobki
a masnych konzerv a hotovych jidel v konzervach. Che-
mické a fyzikalni metody (1989). Ziskané udaje byly tes-
tovany analyzou rozptylu. Priméry byly uspofadany
podle Schefféova testu. Korela¢ni vztah mezi priristky
zivé hmotnosti nebo podilem abdominalniho tuku kufat
a obsahem NL v krmné smési byly zjisfovany regres-
nimi analyzami. Statistické analyzy byly zpracovany
s vyuzitim programu Statgraphics, verze 5.0 (1991).

VYSLEDKY
PFirdstky Zivé hmotnosti kufat (tab. 4)

Kohoutci: Nebyl vyznamny rozdil v pfiristku v obdobi
1-21 d mezi skupinami (P > 0,01). Od 1 do 35 dni byl nej-
vétsi priristek u kontroly a byl signifikantné vy$si nez
u skupiny 4 (P <0,01). Od 1 do 40 dnii kontrola také pro-
kézala nejlepsi prirustek aten byl 0 6,05 % vyssi nez
u skupiny 4. Pfirastky skupiny 2 a 3 byly stejné, nebyly
vyznamné rozdilné od jinych skupin, dosahovaly vSak
jen 98,20 % a 97,61 % hodnoty kontroly.

g Krmné obdobi a krmna smés”
Skupina
1-21d-BR 1 21-35d-BR 2 35-40d-BR 3
1 21,66 % NL' 18,79 % NL + Lys 17,5 % NL + Lys + Met + Thr
2 20,04 % NL + Lys + Met + Thr 18,79 % NL + Lys 17,5 % NL + Lys + Met + Thr
3 20,04 % NL + Lys + Met + Thr 17,69 % NL + Lys + Met + Thr 17.5 % NL + Lys + Met + Thr
4 20,04 % NL + Lys + Met + Thr 16,52 % NL + Lys + Met + Thr + Trp 17,5 % NL + Lys + Met + Thr

Igroup, fattening period and diet, 3crude protein (CP)
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Tab. 2. SloZeni pokusnych krmnych smé&si — Composition of experimental dicts

Krmné obdobi® a skupina®

Komponent' (%) 1-21d 21-35d 35-40d

1 2;3a4 1;2 3 4 1;2;3a4
Kukufice' (9,23 % NL) 67,13 70,23 70,96 73,81 75,67 73,64
Séjovy extrahovany 3rot® (48,17 % NL) 20,95 21,09 18,89 19,86 19,19 20,89
Rybi moutka® (59,75 % NL) 7,61 3,00 6,79 1,00 = L
Masokostni moutka’ (45,73 % NL) 2,47 2,76 0,52 1,46 0,57 0,29
L-LyzinHCI = 0,24 0,04 0,30 0,40 0,32
DL-Metionin = 0,06 = 0,09 0,13 0,15
L-Treonin - 0,02 - 0,02 0,06 0,04
DL-Tryptofan = = = - 0,01 =
Krmné sil (jodovana)* 0,23 0,30 0,29 0,30 0,30 0,30
Mlety vépenec® 0,68 0,60 091 0,74 0,84 1,24
DCP" 0,43 1,20 1,10 1,92 2,33 2,63
Aminovitan'' BR 1 (1) 0,50 0,50 - - - X
Aminovitan'' BR 2 (2) - - 0,50 0,50 0,50 -
Aminovitan'' BR 3 (3) - - - - - 0,50

lingredient, 2fattening period, 3group, “maize, Ssoybean meal, fish meal, "meat and bone meal, ¥iodized salt, ground limestone,
0dicalcium phosphate, !!vitamin-mineral premix

(1) 1 kg premixu obsahuje: vitamin A 2 500 tis. m.j.; vitamin D; 700 tis. m.j.; vitamin E (alfa-tokoferol) 10 g; vitamin K; 600 mg;
vitamin B, 400 mg; vitamin B, lg; vitamin B, 900 mg; vitamin B, 5 mg; niacin 8g; pantothcnan vépenaty 2,5 g; biotin 20 mg;
kysclina listovd:200 mg; cholin 60 g; antioxidant 20 g; diclazuril (antikokciditika) 200 mg; DL-metionin 400 g; mikroprvky: Co
80 mg; Cu 1,6 g; Fe 12 g; I, 180 mg; Mn 16 g; Zn 12 g a Sc 40 mg

(2) 1 kg premixu obsahuje: vitamin A 2 200 tis. m.j.; vitamin D; 500 tis. m.j.; vitamin E (alfa-tokoferol) 7 g; vitamin K, 0,5 g; vita-
min B, 0,4 g; vitamin B, lg; vitamin B; 0,6 g; vitamin B, 4 mg; niacin 5g; pantothenan vapenaty: 2g; cholin: 40 g; antioxidant:
20 g; DL-metionin: 360g; mikroprvky: Co 80 mg; Cu 1,6 g; Fe 11 g; I, 0,18 g; Mn 15 g; Zn 11 g, Se 40 mg; lasalocid 22 g

(3) 1 kg premixu obsahuje: vitamin A: 2 mil. m.j.; vitamin D; 0,4 mil. m.j.; vitamin E (alfa-tokoferol) 4 g; vitamin K, 600 mg; vita-
min B: 400 mg; vitamin B, 800 mg; vitamin B, 500 mg; vitamin B, 4 mg; niacin 3 g; pantothcnan vépenaty 1,5 g; cholin 30g;
antioxidant 20 g; mikroprvky: Co 80 mg, Cu 1,6 g; Fe 11 g; 1, 180 mg; Mn 15 g; Zn: 11 g, Se 40 mg

(1) 1 kg of premix contains: vitamin A 2 500 000 i.u.; vitamin D; 700 000 i.u.; vitamin E (alpha-tocopherol) 10 g; vitamin K; 600
mg; vitamin B, 400 mg; vitamin B, 1 g; vitamin B 900 mg; vitamin B,, 5 mg; niacin 8 g; calcium pantothcnate 2.5 g; biotin 20 mg;
folic acid 200 mg; choline 60 g; antioxidant 20 g; diclazuril (anticoccidic) 200 mg; DL-methionine 400 g; microelements: Co 80 mg;
Cu 1.6 g; Fe 12 g; 1, 180 mg; Mn 16 g; Zn 12 g and Sc 40 mg

(2): 1 kg of premix contains vitamin A 2 200 000 i.u.; vitamin D, 500 000 i.u.; vitamin E (alpha-tocopherol) 7 g; vitamin K, 0.5 mg;
vitamin B; 0.4 mg; vitamin B, 1 g; vitamin B4 0.6 g; vitamin B,, 4 mg; niacin 5 g; calcium pantothenate 2 g; choline 40 g; antioxidant
20 g; DL-methionine 360 g; microclements: Co 80 mg; Cu 1.6 g; Fe 11 g; I, 0.18 mg; Mn 15 g; Zn 11 g and Se 40 mg; lasalocid 22 g

(3): 1 kg of premix contains vitamin A 2 000 000 i.u.; vitamin D; 400,000 i.u.; vitamin E (alpha-tocopherol) 4 g; vitamin K, 600 mg;
vitamin B, 400 mg; vitamin B, 800 g; vitamin B, 500 mg; vitamin B, 4 mg; niacin 3 g; calcium pantothenate 1.5 g; cholin 30g;
antioxidant 20 g; microclements: Co 80 mg; Cu 1.6 g; Fe 11 g; I, 180 mg; Mn 15 g; Zn 11 g and Sc 40 mg

Na konci prvni faze vykrmu mély skupiny slepicek té-
méf stejné priristky. Vyznamny rozdil (P < 0,05) byl zji§-
tén mezi skupinou 1 a4 aZ v obdobi 1-35 d. Nebyl
zji§tén vyznamny rozdil v pfirGistku mezi skupinou 2

a skupinou 3 a diference mezi t€émito skupinami a ostat-

v obdobi 21-35 d (X v %). Vysledky jsou uvedeny
v tab. 5.

Konverze krmiva kuFat (tab. 4)

nimi byla také nesignifikantni. Z divodu kompenzad-
niho ristu skupiny 4 v poslednim tydnu vykrmu
dosahly skupiny s riiznou kombinaci diet v obdobi 1-40
d statisticky nerozdilnych priristka (P> 0,01).

Primémé pfiristky obou pohlavi: Na konci vykrmu
byl nejvy3si pfirtistek (1-40 d) u kontroly (2 338 g/ks).
Tato hodnota byla priikazné (P < 0,01) vyssi nez u4.
skupiny a statisticky nevyznamné vyssi nez u jinych
skupin.

Byl zjistén pfimo imérny vztah mezi pfiristky Zivé
hmotnosti kurat (Y v g/ks) a obsahem NL v krmné smési
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V prvni fazi vykrmu kohoutci vSech skupin méli pfi-
blizné stejnou konverzi krmiva (kolem 1,5 kg/kg). Druha
skupina krmena 20,04 % NL v$ak méla ve srovnani
s kontrolou konverzi o 1,7 % niZ3i. V obdobi 1-35 d mé&-
ly skupiny 1 a 2 skoro stejnou konverzi krmiva (1,734
a 1,737 kg na kg); skupiny 3 a 4 mély konverzi 1,830
a 1,852 kg/kg, coz bylo 0 5,55 a 6,81 % vice ve srovnavani
s kontrolou. Stejny trend byl zji§t&n za obdobi 1-40 d.
Stejna konverze byla u skupiny 1 a 2 (kolem 1,81 kg/kg).

U slepicek v prvni fazi vykrmu nebyl rozdil v kon-verzi
krmiva mezi skupinou 2 a kontrolou. Skupina 3 a 4 vak
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Tab. 3. Obsah Zivin v krmnych sm&sich — Nutrient contents in experimental diets

Krmné obdobi’ a skupina‘
Zivina' Jednotka’ 1-21d 21-35d 35-40d
1 2;3a4 la2 3 4 1;2;3a4

ME® (2) Ml/kg 12,46 12,35 12,58 12,59 12,55 12,66
N-ltky® (1) kg 216,60 200,40 187,90 176,90 165,20 175,00
Vidknina’ (1) gkg 31,30 24,10 20,50 26,30 25,21 25,59
ca2) gkg 10,20 10,11 8,15 8,25 8,01 8,03
P celkovy® (2) kg 675 6,85 6,64 6,57 6,54 6,51
P vyuzitelny® (2) gkg 5,02 5,01 415 4,07 4,05 4,02
Na (2) gkg 1,45 1,43 1,35 1,37 135 135
Aminokyseliny' (2)

Arg gk 13,48 12,14 11,99 10,73 9,93 1034

Lys gkg 11,80 11,82 10,80 10,84 10,83 10,50

Met gkg 6,06 598 5,54 5,66 5,83 55

Thr gkg 7,55 7,44 675 6,65 6,60 6,60

Tip gkg 2,26 2,02 2,06 1,81 1,80 1,80

Met + Cys gkg 9,22 9,18 8,70 8,70 8,74 8,70

(1) analyzované — analyzed; (2) kalkulované — calculated

Inutrient, 2unit, fattening period, ‘group, metabolizable energy, ®crude protein, ’fibre, ®total phosphorus, ®available phosphorus,
%amino acids

Tab. 4. Pfiristek Zivé hmotnosti a konverze krmiva kufat — The weight gain and feed conversion of broiler chickens

Skupina’
Obdob’ 1 [ 2 | 3 4
Pririistek Zivé hmotnosti® (g/ks)
Kohoutci*
1-21d 859t 13 868 £ 12 861 £ 12 864 £ 10
1-35d 1956 £25a 1939 £22 ab 1893 £ 25ab 1840+ 19b
2140d 1610£20¢ 155721 cd 1549+ 24 cd 1455 +21d
35-40d 513%12 486t 14 S17£1S 4789t 16
140d 2469 £ 26 a 2425 + 28 ab 2410+ 31 ab 2319+25b
Slepitky’
1-21d 792+ 13 767+ 10 782+9 777£10
1-35d 1725+ 18 e 1655 + 21 ef 1648 + 20 ef 1640+ 191
2140d 1414+ 18 1384+ 19 1348 + 21 1327 £ 28
35-40d 481+ 12 496+ 13 482t 16 464 £ 17
1-40d 2206 + 23 2151126 2130+ 26 2104 £31
Konverze krmiva (kg krmiva/kg pfiristku) ®
Kohoutci*
1-21d 1,543 1,517 1,536 1,546
1-35d 1,734 1,736 1,830 1,852
2140d 1,951 1,973 2,094 2,131
3540d 2,119 2,101 2,129 2,148
140d 1,814 1,809 1,895 1,913
Slepitky’
1-21d 1,576 1,572 1,596 1,599
1-35d 1,802 1,817 1,903 1,880
2140d 2,041 2,038 2,165 2,113
35-40d 2,130 2,055 2,140 2,132
1-40d 1,874 1,872 1,956 1,929

a, b, c,d(P<0.01); e f (P <0.05): priméry se stejnym pismenem v jedné fadé nejsou vyznamné rozdilné — no statistically significant
differences were determined between the means designated by the same letter in the row

Iperiod, 2group, 3weight gain, 4males, Sfemales, Sfeed conversion (kg of feed/kg of weight gain)
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Tab. 5. Vztah mezi pfirlstky Zivé hmotnosti kufat a obsahem NL
v krmné smési — The relationship between the weight gain of broil-
er chickens and the dictary CP content

A t a8 Korela¢ni
Pohlavi Regresni rovnice’ Koeficient®
Yaiasa = 188,930 + 47,664X =041
Kohoutei? | ¢ v
Ya1-404= 565,169 + 54,464X r=034
Yai-asa = 487,187 + 22,300X =024
Slepicky’ 21-354 r
Yaiasa = 775,831 + 33,006X r=021

Isex, 2males, 3females, “regression equation, Scorrelation coefficient

méla konverzi proti kontrole o 1,28 a 1,51 % horsi. Od
1 do 35 d méla skupina dostavajici 17,69 a 16,52 % NL
v BR 2 konverzi krmiva o 5,55 a 4,30 % hor3i ve srovnani
s kontrolou. V obdobi 1-40 d dosahla skupina 1 konver-
ze krmiva kolem 1,87 kg/kg. Skupiny 3 a 4 mély ve srov-
nani s kontrolou konverzi o 4,40 a 2,96 % horsi.

U slepicek a kohoutkii krmenych stejnou kombinaci
smési byl téméf stejny trend ve vyuziti krmiva.

Jate¢ny rozbor (tab. 6)

Nebyl zjidtén vyznamny rozdil v jatedné vytéznosti,
podilu prsni svaloviny a podilu svaloviny celkem
u viech kombinaci krmnych smési (P > 0,01) v jednom
pohlavi kufat. Se sniZzenim NL v krmnych smésich se ne-

signifikantné zvysil podil abdominalniho tuku jak u ko-
houtkd, tak u slepiek. Pro obé& pohlavi byl podil abdo-
mindlniho tuku (Y v %) nepfimo imémy ke hladiné NL
v krmné smési krmené v obdobi 21-35d (X v%): ¥ =
5,219-0,147 X. Korelaéni koeficient mezi obéma ukazateli
dosahoval r =-0,25.

Rozbor kureciho masa (tab. 7)

Nebyl zjitén prikazny rozdil v obsahu bilkovin ve
svaloviné mezi skupinami kufat. U slepiéek sniZeni obsa-
hu NL v krmnych smésich nevyznamné zvySovalo podil
tuku. U kohoutki nebyl vliv nizkobilkovinnych krmnych
smési na podil tuku ve svaloving jednoznadny.

Se sniZzenim obsahu NL v krmnych smésich klesal index
udinnosti vykrmu kohoutkt. Skupina 2, 3 a 4 doséhla
98,49 %; 93,50 % a jen 89,85 % ve srovnavani s kontrolou
(100 %). Uginnost vykrmu druhé skupiny slepi¢ek do-
sdhla 97,68 %; u skupiny 3 a 4 byla 92,54 % a 94,82 %
kontrolni hodnoty.

Niklady na krmivo (tab. 8)

Krmné smési BR 1 a BR 2 se snizenym obsahem NL
a doplnénim aminokyselin byly v porovnani s kontrol-
nimi smésmi levnéjsi. To se promitlo i do nédkladi na kr-
mivo na 1 kg pfirlistku Zivé hmotnosti.

Tab. 6. Vysledky jategného rozboru kufat (%) — Results of slaughter analysis (%)

Cionzags! Skupina®
1 2 3 4

Kohoutci®

Jategna vyt&most* 75,46 £0,95 75,60 £ 0,47 76,00 £0,29 75,62 +£0,32

Podil stehenni svaloviny z Zivé hmotnosti® 17,12 £ 0,67 17,39 £0,19 17,24 £0,59 17,50 £ 0,27

Podil prsni svaloviny z Zivé hmotnosti® 19,63 £0,37 20,24 £0,55 20,65 £0,28 19,86 £ 0,60

Podil svaloviny celkem z Zivé hmotnosti’ 36,75 £0,97 37,63 £0,37 37,89 £0,22 37,36 £0,70

Podil abdominélntho tuku z Zivé hmotnosti® 2,15+0,23 2,19£0,26 2,48 £0,22 2,79£0,18
Slepitky’

Jaten4 vyt&most 76,88 £ 0,52 76,36 £0,68 76,20 £ 0,46 76,04 £0,58

Podil stehenni svaloviny z %ivé hmotnosti® 18,90 £0,49 }8.38 +0,21 18,43 £0,29 18,53 £0,44

Podil prsni svaloviny z Zivé hmotnosti® 20,14 £0,50 20,13 £0,34 20,33 $045 20,30 +£0,31

Podil svaloviny celkem z Zivé hmotnosti’ 39,04 £0,83 38,51+0,34 38,76 £0,33 38,83 £0,46

Podil abdomin4lniho tuku z Zivé hmotnosti® 2,5310,29 2,80 £0,27 3,05+0,15 2,63 £0,37
Primér'®

Jategna vyt&most* 76,13 £0,44 75,95 £0.41 76,09 £0,26 75,82 10,32

Podil stehenni svaloviny z Zivé hmotnosti® 17,95 £0,49 17,85 £0,21 17,79 £0,24 17,98 £0,30

Podil prsni svaloviny z Zivé hmotnosti ® 19,87 £0,31 20,18 +£0,30 20,51 £0,26 20,07 £0,33

Podil svaloviny celkem z Zivé hmotnosti’ 37,82 +0,71 38,03 £0,28 38,3010,24 38,05 £0,47

Podil abdominélniho tuku z Zivé hmotnosti® 2,33+0,18 2,47£0,16 2,75+0,16 2,72+0,20

!parametre, 2group, *males, “dressing percentage, Sthigh muscle proportion of live weight, Sbreast muscle proportion of live weight,
"total muscle proportion of live weight, fabdominal fat proportion of live weight, *females, '“mean of males and females
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Tab. 7. Vysledky chemického rozboru masa (%) — Results of chemical analysis of broiler chicken meat (%)

iy Prsn svalovina® Stehennf svalovina® Priimér*
Skupina T . 7 feced 3 7 ina® i %
susina bilkoviny® tuk sufina’ bilkoviny® tuk su¥ina bilkoviny® tuk
Slepitky®
1 26,08 22,09 2,07 25,49 18,77 522 25,79 20,43 3,65
2 26,04 22,37 1,73 26,64 17,99 6,75 26,34 20,18 4,24
3 26,26 22,11 2,30 26,65 17,88 6,82 26,46 20,00 4,56
4 25,30 21,82 1,62 27,10 18,75 6,64 26,20 20,29 4,13
Kohoutci’
1 26,39 22,75 1,69 26,77 18,53 6,91 26,58 20,64 4,30
2 25,47 22,10 1,42 25,82 18,39 6,07 25,65 20,25 3,75
3 26,15 22,51 2,20 25,68 18,31 593 2592 20,41 4,07
4 2547 22,48 1,56 25,48 18,45 5,61 25,48 20,47 3,59
lgroup, 2breast muscles, thigh muscles, “mean, *dry matter, ®protein, ’fat, *females, males
Tab. 8. Naklady na krmivo — Costs of feed mixtures
Ukazatel' Jednotka® Skupina®
1 2 3 4

Niklady na krmivo*

BR I® K&/100 kg 773,48 731,933

BR 2¢ K¢/100 kg 732,276 687,236 681,047

BR 3’ K&/100 kg 657,727
Niklady na krmivo na 1 kg piriistku Zivé hmotnosti®

Kohoutci’ Kt/kg 13,18 12,93 13,13 13,12

Slepitky'® Ké/kg 13,61 1335 13,56 1333

Primér"! Ké/kg 13,38 13,14 1334 1322

!parametre, 2unit, *group, “cost of feed mixture, *starter diet, Sgrower dict, "finisher diet, 3cost of feed mixtures per kg of weight gain, *males,

1%cmales, ''mean

DISKUSE

Jak u kohoutk, tak i u slepi¢ek krmné smési s hladinou
21,66 a 20,04 % NL doplnéné Met, Lys a Thr negativné
neovlivnily pfirtistek Zivé hmotnosti kufat za prvni tfi
tydny vykrmu. NaSe vysledky vSak nebyly v souladu
s vysledky autorii Pinchasov et al. (1990), ktefi pouZiva-
li krmné smési s 23 % NL, 20 a 17 % NL s dopInénim né-
kolika EAK a ktefi zaznamenali rozdilny pfirastek mezi
krmnou smési s 23 % NL a ostatnimi. Holsheimer et al.
(1994) pouzivali krmnou smés s 16 % NL na bazi kukufi-
ce a s6ji, doplnéné viemi EAK, a zjistili, Ze pfirlstky
a konverze krmiva se zlepSovaly a dosahovaly stejné
urovné v porovnani se smési obsahujici 22 % NL. Ne-
soulad mezi vysledky riiznych autori by mohl vychazet
z riznych biologickych materiali.

U obou pohlavi kufat byl pfiriistek za obdobi 1-35 d
u skupiny 4 signifikantné niz$i nez u kontroly. Byly viak
zjidtény rozdily mezi kohoutky a slepi¢kami 4. skupiny,
ktera méla ekvivalentni pfirustek (za obdobi 140 d)
v porovnani s kontrolou. Diivodem miiZe byt niz§i po-
tieba bilkovin u slepiek. Vysledky naseho pokusu
podporuji zjisténi autorl Deschepper a de Grotte (1995),
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Ze u kufat krmenych smésmi s 20/18; 21/20 a 23/21 % NL
s doplnénim AK podle normy potieby nebyl signifikant-
ni rozdil v pfiristku za obdobi 742 dni véku.

Se snizenim obsahu NL v krmnych smésich vice &i
méné klesal i pfiristek kufat bez ohledu na mnoZstvi do-
plnénych EAK. Podle Pinchasova et al. (1990), tento
problém souvisi s rozdilem ve vstiebavani volnych AK
oproti peptidim. Prokéazalo se, Ze vétSina pfirozenych
bilkovin konzumovanych monogastrickymi zvifaty vstu-
puje do buriky jako malé peptidy. Vstiebavani peptidi je
nezavislé na vstfebavani volnych AK a je rychlejsi. Raz-
né rychlosti vstiebavani peptidi a AK mohou mit obéas
za nasledek méné neZ optimdlni dostupnost viech EAK
na misté proteosyntézy ve tkanich.

Existuje pfimo umé&my vztah mezi pfirastky kufat a po-
dilem NL v krmnych smé&sich, kdy se sniZzenim NL klesa
rist kufat. Na hlading vyznamnosti P < 0,05 byl korela¢-
ni koeficient u kohoutkl vy33i nez u slepi¢ek, mozné
z toho diivodu, Ze potfeba AK (bilkovin) je u kohoutkl
vys$si.

Konverze krmiva u kufat za cely vykrm se nepatrné
zhorsila se snizenim obsahu NL v krmnych smésich a je
v souladu s zji§ténimi, ktera uvedli Leeson et al. (1988)

CZECH J. ANIM. SCI., 45, 2000: 429-436



a Deschepper a de Grotte (1995), kdy pti krmeni smésmi
s 22/20/18; 20/20/18 a 20/18/16 % NL, zjistili konverzi kr-
miva u kufat: 1,96; 1,97 a 1,98 g/g, odpovidajici uvedené
kombinaci krmnych smési.

Finanéni nédklady na nizkobilkovinné krmné smési do-
plnéné EAK a naklady na krmivo na 1 kg pfiristku zivé
hmotnosti kufat lze povaZovat za velmi vyznamné. Do-
plnénim EAK muZeme nejen zlep$it vyvaZenost AK
v krmnych smésich, ale také sniZit jejich cenu, protoZe
pfidanim Met, Lys, Thr popf. i Trp se snizi podil Zivo-
¢iSnych krmiv ve smésich, které jsou pomémé drahé.
Foit a Hucl (1998) takeé zjistili niZ8i vlastni naklady na kr-
mivo na 1 kg Zivé hmotnosti u nizkobilkovinnych krm-
nych smésich. Pfi naSem orientaénim vypoétu klesly
vlastni néklady na krmivo na 1 kg pfirtstku kufat se sni-
Zenim obsahu NL, bez ohledu na mnozZstvi doplnénych
EAK. To je jedna ze zdkladnich podminek podporujicich
perspektivu vyuZiti téchto krmnych smési ve vyzivé ku-
fat. Je také tieba fici, Ze optimalizaéni program pfednost-
né vybira levnéjsi suroviny, a proto moznost vyuziti
syntetickych EAK zdvisi nejen na jejich cené, ale i na
cené jinych bilkovinnych krmiv.

Vysledky jate&ného rozboru podporuji vysledky, které

uvefejnili Leeson et al. (1988). Tito autofi také zjistili, Ze
snizeni NL v krmnych smésich signifikantné neovliv-
fiuje jatednou vyt&Znost a podil svaloviny z Zivé hmot-
nosti a nevyznamné zvysuje podil abdominélniho tuku.
Uvadéli, Ze pii krmeni smésmi s 22/20/18 %; 20/18/18 %
a20/18/16 % NL byl podil prsni svaloviny 19,7; 18,8
a 18,8 % a podil abdominélniho tuku 3,07; 3,32 a 3,28 %.
Podil abdominélniho tuku kufat se zvy$uje se sniZenim
NL v krmnych smésich. To je problém téchto nizkobilko-
vinnych krmnych smési. Podle Petera et al. (1986) fakto-
rem nejvice ovliviiyjicim obsah tuku je pomér energie
k bilkovindm. Nizkobilkovinné krmné smési vedou k $ir-
§imu poméru energie k bilkovindm. Roz§ifovanim toho
poméru se obsah tuku v kufecim téle zvySuje a se zuzo-
vanim toho poméru obsah tuku klesa. Fancher a Jensen
(1989) uvadéji, Ze hlavnimi mechanismy souvisejicimi se
snizenim ukladéni tuku kufat pfi krmeni smésmi s vy33im
obsahem NL jsou zvySené energetické vydaje a zvyse-
ny piiristek produkce tepla v degradaci nadbytedného
aminového dusiku na kyselinu mo&ovou. Z hlediska tra-
veni, preruseni peptidickych vazeb vZdy energii vyzadu-
je.
Summers a Leeson (1985) zjistili, Ze t&lni tuk kohoutkt
se zvySoval se snizenim NL krmnych smési s vyznam-
nou diferenci mezi dietami s 22 a 20 % NL. Zjistili také
piimy vztah mezi obsahem télnich bilkovin a NL v krm-
nych smésich, i kdyZ nebyl signifikantni rozdil mezi smg-
si 22 a 16 % NL. Vysledky stanoveni obsahu télniho
tuku u kohoutki v naSem pokusu byly tedy v nesoula-
du s 1daji téchto autori. Deschepper a de Groose (1995)
také informovali, Ze obsah kufeciho télniho tuku mé ne-
pfimy vztah k pfijmu NL. Vysledky analyz na obsah t&l-
niho tuku kufat v riznych vyzkumech nejsou tedy
jednoznaéné. Divodem toho miZe byt ito, Ze sniZeni
obsahu NL v dietach nebylo u viech autori stejné.
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ZAVER

V prvni fazi vykrmu (1-21 d) nebyl zji§tén vyznamny
rozdil v pfiristku jak u kohoutkd, tak i u slepiéek mezi
skupinou s 21,66 a 20,04 % NL v krmné smési s doplné-
nim Met, Lys a Thr (P > 0,01).

Za celé obdobi vykrmu (1-40 d) prokazali kohoutci kr-
meni smésmi s 20,04/16,52/17,50 % NL vyznamné (P <
<0,01) horsi pfiristky ve srovnani s kontrolou (21,66/
/18,79/17,5 % NL). Neby! zjitén signifikantni rozdil v pii-
rustku u slepiéek krmenych riznymi kombinacemi smési
v obdobi 1-40 d (P> 0,01).

Se sniZenim obsahu NL v krmnych smésich se nepatr-
né zhorsila konverze krmiva u kufat.

SniZeni obsahu NL v krmnych smésich s doplnénim
Met, Lys, Thr, popf. i Trp negativné neovlivnilo jate¢-
nou vytéznost, podil stehenni ani prsni svaloviny a po-
dil svaloviny celkem.

SniZzeni NL v krmnych smésich nevyznamné zvysilo
obsah abdominalniho tuku kufat.

Nizkobilkovinné krmné smési s doplnénim Met, Lys,
Thr, popt. i Trp nemély negativni vliv na obsah bilkovin
ve svaloviné. U slepi¢ek se sniZenym obsahem NL
v krmnych smésich se zvySovalo ukladani tuku, kdeZto
u kohoutkli vliv nizkobilkovinnych krmnych smési na
obsah tuku ve svaloviné nebyl jednoznaény.

Se snizenim NL v krmnych smésich s dopln&nim ami-
nokyselin klesala cena krmnych smési a naklady na kr-
mivo na | kg pfiristku Zivé hmotnosti kufat.

SniZeni obsahu NL v krmnych smésich s doplnénim
aminokyselin neovlivnilo zdravotni stav kufat.

Podékovani

Dékujeme vedeni firmy Biofaktory Praha, s. r. 0., za
poskytovéani syntetickych aminokyselin a umoZnéni analyzy
krmiv. Dale dékujeme pracovnikim podniku MTD v Ustrasi-
cich za vyhodné podminky pro tento experiment, pracov-
niklim Polabské laboratofe v Podébradech a laboratofe
Vyzkumného tstavu Zivoéi$né vyroby v Praze-Uhfin&vsi, za
provedeni chemickych analyz.
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