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GENETIC POLYMORPHISM OF TRANSFERRIN
AND ALBUMIN IN DONKEYS IN CROATIA

GENETICKY POLYMORFISMUS TRANSFERINU A ALBUMINU U OSLU
V CHORVATSKU

A. Ivankovié, P. Caput

University of Zagreb, Faculty of Agriculture, Zagreb, Croatia

ABSTRACT: In 75 donkeys of Croatia that were classified into three types (Littoral-Dinaric, Northern-Adriatic and Istrian)
transferrin and albumin polymorphisms were studied by electrophoresis. Transferrin allele frequencies indicate the phyloge-
netic relationship of the Istrian and Northern-Adriatic type of donkey, as well as the significant difference of Littoral-Dinaric
type in relation to populations living in the area of Kvarner islands and Istria. Albumin allele frequencies have not indicated
a significant difference between the types. Standard genetic distance is the greatest between Littoral-Dinaric and Istrian types
and the smallest between Northern-Adriatic and Istrian types of donkey, which also corresponds to the geographical distance
of the areas in which these populations live. In order to get more information, it is necessary to direct further research towards
determination of frequencies of other polymorphic proteins and direct DNA typing.

Keywords: donkeys; biochemical polymorphism; transferrin; albumin; electrophoresis; gene frequencies; Croatia

ABSTRAKT: Pomoci elektroforézy jsme sledovali polymorfismus transferinii a albumind u 75 osli z Chorvatska, které jsme
rozdé&lili do tfi typl (pfimotsko-dinarsky, severné-jadersky a istrijsky). Cetnosti transferinovych alel ukazuji na fylogenetickou
piibuznost mezi istrijskym a severné-jaderskym typem osla a dale na vyznamnou odli§nost pfimoisko-dindrského typu od
populaci Zijicich v oblasti Kvarnerskych ostrovi a Istrie. Na zdklad& ¢etnosti albuminovych alel jsme nezjistili Zadny vy-
znamny rozdil mezi jednotlivymi typy. Nejvétsi standardni geneticka vzdalenost existuje mezi pfimorsko-dinarsky a istrijskym
typem, nejmendi mezi severné-jaderskym a istrijskym typem osla, coZ také odpovidd geografické vzdalenosti oblasti, v nichZ
tyto populace Ziji. Pro ziskani dalSich informaci je tfeba vyzkum zaméfit na stanoveni Cetnosti jinych polymorfnich proteini

a na pfimé stanoveni typu pomoci DNK.

Kli¢ovi slova: osli; biochemicky polymorfismus; transferin; albumin; elektroforéza; genové &etnosti; Chorvatsko

INTRODUCTION

In Croatia, social and agrarian movements have re-
duced the population of donkeys to several thousand
animals. Within the population, there are several types
of donkeys which significantly differ from each other
according to the size as well as by other exterior traits.
The size of the population of certain types and their
endangerment differ and mostly depend on the climate
in which they live. Although decreased, the population
of donkeys in Dalmatia is still several thousand ani-
mals, while populations in the area of Kvarner islands
and Istria are reduced to some tens of animals.

This report describes genetic polymorphisms of
serum transferrin and albumin in donkeys in Croatia.
Transferrin (7f) belongs to the B-globulin group, it is
a glycoprotein and variants are inherited co-domi-
nantly. Transferrin polymorphism of donkeys was men-
tioned by Osterhoff (1966) for the first time. Niece et
al. (1967) identified four variants of 7f and designated
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them A, B, C and D. Each Tf variant is characterised
by two bands of equal intensity.

Albumin (A/b) is the major plasma protein. In don-
keys Blake et al. (1978) reported two albumin variants,
C and D. The variants are inherited co-dominantly.

This research is a part of the project “Phenotypic
and Genetic Characteristics of Donkeys in Croatia*
which tries to estimate objectively and completely the
present state of donkey population in Croatia. In the
first phase of the programme, we surveyed the terrain,
we estimated the size and the structure of the popula-
tion, we determined phenotypic, i.e. exterior properties
according to the analysis of eleven body measures. The
second phase of implementation of the programme
comprises the determination of genetic profiles of the
population by determining allele frequencies of poly-
morphic blood proteins and by DNA typing. In the final
phase of the programme we will characterise the breeds
according to the results of phenotype and genotype re-
search, confirm the justification of separation of breed
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types, register breeds in the FAO register and make
adequate programmes of preserving breeds, according
to the actual state of the populations.

MATERIAL AND METHODS

The analysis included 75 donkeys. Blood samples
were collected in EDTA and centrifuged for 30 minutes
at 3 000 r.p.m. The plasma was kept frozen at 20 °C
until use.

Transferrin variants were determined by electropho-
resis on “cellogel” strips in a continuous buffer system
(High Diagnostic Value). Tris-glycine buffer (pH 9.0)
was used both as gel buffer and electrolyte. The elec-
trophoresis lasted 60 minutes at 300 V. After the elec-
trophoresis, strips were taken out, marked and im-
mersed for 10 minutes in the staining solution (0.5 g
Amido Black 10B + 45 ml methanol + 45 ml distilled
water + 10 ml acetic acid). It was followed by the first
destaining (15 minutes) in a solution (475 ml methyl
alcohol + 475 ml distilled water + 50 ml acetic acid).
The procedure was repeated three times lasting 3-4
minutes. After recording phenotypes, the strips were
stored in 5% acetic acid.

Albumin variants were determined by electrophore-
sis on “cellulose acetate* strips 5.7 x 14 cm in a dis-
continuous buffer system of Gahne (1962). The elec-
trophoresis lasted 150 minutes at 96 V. The procedure
of staining and destaining of strips after electrophoresis
was the same as for transferrin.

Table 1. Allele frequencies of 7f and Alb in donkeys in Croatia

Genetic blood variants are inherited co-dominantly,
i.e. all alleles are equally manifested, so phenotypes of
a certain locus can be directly identified and counted and
allele frequencies can be determined. According to allele
frequencies we calculated Nei’s standard genetic distan-
ces between populations (D) and genetic identity (/).

RESULTS AND DISCUSSION

Allele frequencies of Tf and Alb in donkeys of Croa-
tia are shown in Table 1. The x2 test showed that the
differences between the observed genotype frequencies
and calculated values were not significant.

Transferrin allele frequencies indicate differences
between the domestic types of donkeys. Littoral-Di-
naric type shows a significant difference in comparison
to the Istrian type, particularly in TfB" allele frequency
(P < 0.05) and in T/ allele frequency (P < 0.10). This
type shows a significant difference in comparison to the
Northern-Adriatic type in Tf’M and TfD 4 allele frequen-
cies (P < 0.10).

Frequencies of Tf alleles in Istrian and Northern-
Adriatic types show a high, but not statistically signifi-
cant difference, which particularly refers to Tf’E and
T4 allele frequencies. A small number of samples
contributes to this, which is the result of small number
of animals of that type (Table 2).

Values of the frequencies of /5 alleles in domestic
types of donkeys exceed the frequencies of TfB" alleles
of the population of donkeys in other countries (Bell,

Allele frequencies
Gene Allele Littoral-Dinaric type (n = 27) Northern-Adriatic type (n = 25) Istrian type (n = 23)
frequency s.d. frequency s.d. frequency s.d.
TP 0.5000 + 0.0680 0.2800 +0.0611 0.2826 +0.0613
; T 0.3519 +0.0650 0.4600 +0.0678 0.6087 + 0.0664
Transferrin
ch" 0.1296 + 0.0457 0.1200 + 0.0442 0.0652 +0.0336
T 0.0185 +0.0183 0.1400 +0.0472 0.0435 + 0.0287
. AlbS! 0.9630 +0.0257 0.9800 +0.0198 1.0000 0
Albumin
AlbP! 0.0370 0.0200 0
s.d. — standard deviation
Table 2. Gene frequencies of donkey transferrin (7f)
- Gene frequencies
Populations Author
had i Ty g
Feral donkeys (Australia) 0.831 0.072 0.095 0.002 Bell (1994)
Donkeys in Morocco 0.550 0.291 0.115 0.044 Ouragh et al. (1997)
Feral donkeys (USA) 0.744 0.052 0.130 0.074 Blake et al. (1981)
Catalonian donkey 0.397 0.217 0.114 0.272 Folch er al. (1996)
Littoral-Dinaric type 0.500 0.352 0.130 0.018 this research
Northern-Adriatic type 0.280 0.460 0.120 0.140 this research
Istrian type 0.283 0.609 0.065 0.043 this research
50 CZECH J. ANIM. SCI, 45, 2000: 49-52



1994; Ouragh et al., 1997; Blake et al., 1981; Folch et
al., 1996). Northern-Adriatic and Istrian ‘t)/pes have the
lowest value of the frequencies of 7' alleles. Fre-
quencies of Tde and TfDd alleles are within the ranges
of values determined in the population of donkeys in
other countries.

Frequencies of Alb alleles are not significantly dif-
ferent between the domestic types of donkeys. We have
noticed that the Istrian type is homozygous for ABC,
The population of donkeys from Catalonia is also ho-
mozygous for AIbC (Folch et al., 1996).

In Littoral-Dinaric and Northern-Adriatic types, the
high value of frequencies of AL alleles is noticeable,
as well as in populations of donkeys in other countries

Table 3. Gene frequencies of donkey albumin (Alb)

(0.008852-0.225736), and the largest towards the
population of ’feral donkey’ from the USA (0.152107-
0.706372).

It should be emphasised that the more complete es-
timate of type frequencies would be obtained by data
based on a larger number of individuals, but as there is
an objective problem due to a small number of animals
of some types, further research should be directed to-
wards determination of frequencies of other polymor-
phic proteins. Also, collecting data on allele frequen-
cies of other donkey populations should be continued,
with an emphasis on geographically closer populations.

Determined allele frequencies are the first indicators
of genetic type profiles, which, together with the stud-

Populations Gene roquoncios Author

Alb® AlbP
Feral donkeys (Australia) 0.945 0.055 Bell (1994)
Donkeys in Morocco 0.935 0.065 Ouragh et al. (1997)
Feral donkeys (USA) 0.976 0.024 Blake er al. (1981)
Catalonian donkey 1.000 0 Folch et al. (1996)
Littoral-Dinaric type 0.963 0.037 this research
Northern-Adriatic type 0.980 0.020 this research
Istrian type 1.000 0 this research

(Bell, 1994; Ouragh et al., 1997; Blake et al., 1981).

We would like to emghasise that we have not de-
tected any genotypes ch ; TfD D and AIbPP in the stud-
ied populations.

Genetic identity of populations (/) as well as Nei’s
genetic distance (D) indicate genetic diversity of the
types. Standard Nei’s genetic distance between Litto-
ral-Dinaric and Istrian type is the highest (0.146907)
while Littoral-Dinaric and Northern-Adriatic type show
a lower value of distance (0.083811). The lowest value
of genetic distance has been determined between the
Northern-Adriatic and Istrian type of donkey
(0.013708). Genetic identity of types (I) indicates the
same type relations as genetic distances, which is
shown in Fig. 1.

Genetic distances point to the fact that the Northern-
Adriatic type of the population is closer to the Littoral-
Dinaric type than the Istrian type, which was expected
due to the geographical position. The smallest genetic
distance of Istrian type population and Northern-Adria-
tic type points to the fact that these two populations
differentiated later with the significant influence of the
Littoral-Dinaric type genome and the population of
donkey from Northern Italy.

Regarding the difference of donkey types in Croatia
in relation to the populations of donkeys in some other
countries (Bell, 1994; Ouragh et al., 1997; Blake et al.,
1981; Folch et al., 1996), they showed the smallest
distance towards the population of donkeys in Morocco

CZECH J. ANIM. SCI., 45, 2000: 49-52

ied exterior properties, help more precisely define don-
key types. Transferrin allele frequencies point to the
phylogenetic closeness of the Istrian and Northern-
Adriatic donkey type, as well as to the difference of the
Littoral-Dinaric type in relation to populations which
live in the areas of Kvarner islands and Istria. Albumin
allele frequencies do not point to the significant differ-
ence of donkey types. Standard genetic distances point
to the greatest difference between the Littoral-Dinaric
and Istrian type (0.146917), as well as to the fact that
there is a smallest difference between the Istrian and
Northern-Adriatic type of donkey (0.013708). Genetic
distances show that the Northern-Adriatic type is sig-
nificantly closer to the Istrian type of donkey (D =
0.013708) than to the Littoral-Dinaric type (D =
0.083811).

Fig. 1. Genetic distances of different breeds of donkeys in Croatia
Nei’s standard genetic di (D),  genetic identity (/)
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EVALUATION OF SLAUGHTERING VALUE OF COMMON
CARP FROM DIALLEL CROSSING

HODNOCENI VYTEZNOSTI KAPRA OBECNEHO Z DIALELNIHO
KRIZENI

D. Gela, O. Linhart

University of South Bohemia, Research Institute of Fish Culture and Hydrobiology,
Vodriany, Czech Republic

ABSTRACT: A four-year test of growth performance and offspring survival from diallel crossing of four common carp
strains was terminated by biometrical evaluation and assessment of slaughtering value of edible parts in the respective strains
according to Czech Standard No. 46 6802. Analysis of variance test revealed that the diallel crossing and thus the groups
created had a highly significant effect on live weight (P < 0.0005) and processed body weight (P < 0.0033). No significant
effect was found for the slaughtering value of edible parts (P < 0.1219). A comparative test of live weight and processed
body weight revealed the highest mean live weight at P < 0.05 for Synthetic C435 Strain (2 697 g) and for C435 x ROP
crossbred (2 734 g). Similarly, when evaluating the processed body weight, the highest mean weights were registered at
P < 0.05 for BV x C435 (1 689 g), ROP x C435 (1 662 g), C435 x ROP (1 606 g) and ROP x BV (1 700 g) crossbreds and
for C435 Strain (1 671 g). For the slaughtering value of edible parts, the highest percentage at P < 0.05 was registered for
C435 x KOI, C435 x BV, BV x KOI, BV x C435, ROP x KOI, ROP x C435, ROP x BV crossbreds and for BV strain with
values ranging from 63.14% to 65.39%.

Keywords: common carp Cyprinus carpio; slaughtering; diallel crossing

ABSTRAKT: Ctyflety test se sledovanim ristovych schopnosti a pfeZiti potomstva z dialelniho kiiZeni &tyf linii kapra
obecného byl ukon&en biometrickym hodnocenim a testem vyt&Znosti jedlych &asti u sledovanych skupin podle CSN 46 6802.
Analyzou variance bylo zji$téno, Ze dialelni kfiZeni (a jim vytvofené linie) mélo vysoce vyznamny vliv na dosaZenou Zivou
hmotnost (P < 0,0005) a hmotnost trupu (P < 0,0033). Nebyl potvrzen vliv dialelniho kfiZeni, a jim vytvofenych linii, na
vytéZnost jedlych &asti (P < 0,1219). Srovndvaci test Zivych hmotnosti a hmotnosti opracovaného trupu ukazal, Ze nejvyssi
hodnoty primérné Zivé hmotnosti (P < 0,05) byly zjiStény u syntetické linie C435 (2 697 g) a u kfiZzence C435 x ROP
(2 734 g). Obdobné v piipadé hodnoceni hmotnosti opracovaného trupu byly nejvy$si primérné hmotnosti (P < 0,05) zjistény
u kfiZzenci BV x C435 (1 689 g), ROP x C435 (1 662 g), C435 x ROP (1 606 g), ROP x BV (1 700 g) a u linie C435
(1 671 g). V ptipadé vytéZnosti jedlych &asti byl nejvy3si procentudlni podil (P < 0,05) zjitén u kiiZencti C435 x KOI, C435
x BV, BV x KOI, BV x C435, ROP x KOI, ROP x C435, ROP x BV a u linie BV s hodnotami od 63,14 % do 65,39 %.

Klicovi slova: kapr obecny Cyprinus carpio; vytéZnost; dialelni kiiZeni

INTRODUCTION

Breeding work in common carp culture can be dated
back to 1574. Attention was paid to characteristics of
regional breeds and strains mainly during the period of
population genetics development in this country before
World War II (Linhart and Flaj$hans, 1996). Present
state of common carp strains was reported by Pokorny
et al. (1995). He described Ropsha Scaly Carp, Syn-
thetic C435 Strain and South Bohemian Mirror Carp as
characteristic strains of the 1990’s.

The Ropsha Scaly Carp Strain (ROP), a dominant
homozygote in scaliness genotype (SSnn) is charac-

teristic by its lower body frame, regular scaling and
lower Fulton’s coefficient, with the following morpho-
logical characteristics: index of highbackedness (IH)
3.0-3.2, index of widebackedness (IW) 20.0-21.5, in-
dex of head length (IHL) 21.5-24.7, index of tail part
length (ITPL) 17.9-23.0 and Fulton’s coefficient (FC)
2.8-3.2. The slaughtering value according to CS No.
46 6802 without gonads ranged in 61.3-65.1% and
with gonads in 61.7-69.1%. On the contrary, both the
Synthetic C435 Strain and South Bohemian Mirror
Carp (BV) are strains recessively homozygous in the
genotype of scaliness (ssnn). The South Bohemian Mir-
ror Carp was characterized morphologically as follows:

This study was supported by the Grant Agency of the Czech Republic (Project No. 23/97/S056) and the Ministry of Education, Youth and

Physical Training of CR (Project No. CEZ: JOG/98: 126100001).
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IH 2.6-2.8, IW 18.4-20.5, IHL 24.8-26.6, ITPL 17.1-
18.4, FC 2.4-3.2. The slaughtering value according to
CS No. 46 6802 without gonads ranged in 60.6-63.7%
and with gonads in 61.3-68.8%. The Synthetic C435
Strain was not characterized morphologically. Its
slaughtering value according to CS No. 46 6802 with-
out gonads ranged in 57.9-63.6% and with gonads in
62.5-68.7% (Pokorny et al., 1995). The morphological
characteristics of Koi carp from our culture is not
known.

The goal of this study was to perform the final
evaluation of the diallel crossing and of the slaughter-
ing value of edible parts. The study is associated with
previously published data on the growth and survival
of common carp in a diallel crossing test (Gela and
Linhart, 1996).

MATERIAL AND METHODS

For complete diallel crossing, the following com-
mon carp strains kept at the University of South Bohe-
mia Ceské Bud&jovice, Research Institute of Fish Cul-
ture and Hydrobiology at Vodiiany, Department of Fish
Genetics and Breeding were used: Ropsha Scaly Carp
(ROP), Synthetic C435 Strain (C435), South Bohemian
Mirror Carp (BV) and Japanese ornamental nishiki —
koi carp (KOI). Strains were characterized according to
Pokorny et al. (1995). Complete diallel crossing pos-
sessed 16 offspring groups, i.e. 4 purebreds and
12 crossbreds (Table 1). Artificial propagation, culture
in the respective growing seasons, evaluation of
growth, survival and heterosis effect was described by
Gela and Linhart (1996).

Determination of slaughtering value

After autumn harvest of four years old carp, fish
were morphologically characterized by biometric ex-
amination. Random samples of 10 fish from each off-
spring group were processed. The slaughtering value
was assessed in the respective purebreds (BV, C435,
ROP) and crossbreds (C435 x KOI, C435 x BV, BV x
KOI, BV x C435, KOI x C435, ROP x KOI, ROP x
C435, ROP x BV, C435 x ROP) according to Czech
Standard No. 46 6802, reporting the slaughtering value
as percentage of weight of the processed body without
head, intestines, gonads, fins and scales in live fish
weight. For the given weight class of common carp
(Extra and the Ist Class), the minimum value is 57%.

Table 1. Diallel crossing design with parental strains and offspring

At the final testing, the following biometric traits were
registered: fish live weight, total length, body length,
length of body without the tail part, head length, body
height and body width. Furthermore, other weight char-
acteristics were registered as fish weight without fins,
fish weight without scales, total weight of intestines,
gonad weight, head weight, head weight without gills
and processed body weight. Head was separated from
the body by a circular cut in front of the pectoral fin
girdle so that the fin girdle remained at the body. Pha-
ryngeal teeth and occipital bone remained at the head
(Pokorny, 1988). Blood and body fluids were included
into the total weight of intestines. Gonad development
was assessed macroscopically. Gonadosomatic index
(GSI) was assessed as a ratio of gonad weight to fish
live weight. Biometric traits were used for the follow-
ing computations:
Index of highbackedness (IH) = body length / body
height;
Index of widebackedness (IW) = 100 x body width /
body length;
Index of head length (IHL) = 100 x head length / body
length;
Index of volumetric value (IVV) = fish live weight (kg)
x 100 / body length x body height x body width;
Index of tail part length (ITPL) = tail part length x 100/
body length;
Tail part length (TPL) = body length — length of body
without the tail part
Fulton’s coefficient (FC) = fish live weight / body
length?.

Statistical evaluation

Results are presented as mean values with standard
deviations and/or standard errors. Analysis of variance
test (ANOVA) with LSD test at P < 0.05 and assessment
of diallel test effect and strain effect on the results were
used in some cases. For statistical assessment of the
percentage of slaughtering value, the original values
were square rooted. Probability of P < 0.05 was taken
as significant.

RESULTS

Results of biometrical characterization from fish of
the diallel strain crossing with computations of indices
and other values are given for mirror carp purebreds/
/crossbreds in Table 2 and for scaly ones in Table 3.

Qsex I ROP KOl C435 BV
ROP ROP ROP x KOI ROP x C435 ROP x BV
KOI KOI x ROP KOl KOI x C435 KOI x BV
C43s C435 x ROP C435 x KOI C435 C435 x BV
BV BV x ROP BV x KOI BV x C435 BV
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Table 4 summarizes statistical evaluation of live
weights, processed body weights and % of slaughtering
value.

Statistical assessment revealed that diallel crossing
and thus the purebreds/crossbreds have affected the live
weight (P < 0.0005), as well as the processed body
weight (P < 0.0033). No effect was found for the
slaughtering value of edible parts (P < 0.1219).

A comparative test of live weight and processed
body weight revealed the highest mean live weight for
Synthetic C435 Strain (2 697 g) and for C435 x ROP
crossbred (2 734 g). Similarly, when evaluating the
processed body weight, the highest significant mean
weights were registered for BV x C435 (1 689 g), ROP
x C435 (1 662 g), C435 x ROP (1 606 g) and ROP x
BV (1 700 g) crossbreds and for C435 Strain (1 671 g).
For the slaughtering value of edible parts, the highest
significant percentage at P < 0.05 was registered for
C435 x KOI, C435 x BV, BV x KOI, BV x C435, ROP
x KOI, ROP x C435, ROP x BV crossbreds and for BV
strain with values ranging from 63.14% to 65.39%.

Results of biometrical characterization of the fish un-
der study and computations of indices are presented be-
low. The BV x ROP crossbred was not characterized due
to 100% mortality of alevins during the nursery period.

Mirror carps (ssnn)

C435 x KOI crossbred

Four years old carp of 2 249 g mean live weight had
the slaughtering value of 65.3%, GSI of ovaries was
9.4%. No males were found in the sample and no go-
nads were found in two specimens.

C435 x BV crossbred

Mean live weight was 2 271.5 g. Highly favorable
slaughtering value of 63.14% was found compared to
C435 and BV purebreds. High GSI was calculated for
both females (8.85%) and males (10.07%). IH reached
2.48. Gonads were fully developed in all specimens and
corresponded to fish age and seasonal time.

BV x KOI crossbred

Mean live weight of the crossbred was 1 954.0 g.
Slaughtering value was 64.3%, GSI of females 5.92%
and that of males 11.02%. Gonads were developed in
all specimens, one ovary only was found in one female.

BV x C435 crossbred

Mean live weight of the crossbred was 2 662.8 g.
Compared to both BV and C435 purebreds, this cross-
bred had a higher slaughtering value of edible parts,
reaching 63.5%. A significant GSI was registered for
both females (9.57%) and males (10.0%). IH was 2.56.
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Gonads were fully developed in all specimens and cor-
responded to fish age and seasonal time.

KOI x C435 crossbred

Mean live weight of the crossbred was 1 865.0 g.
Slaughtering value was 62.32%, GSI of females
11.16% and that of males 7.95%. The gonads were not
detected macroscopically in three specimens.

C435 purebred

Along with the higher mean live weight of speci-
mens (2 695.6 g), slaughtering value of 62.07% was
found lower compared to crossbreds, although exceed-
ing the minimal value given in CS No. 46 6802. Female
GSI of 14.33% indicated a possibility of high fecundity
at the age of 4 years. Male GSI of 7.4% corresponded
to fish age and season time. IH was 2.64. Gonads were
developed in all specimens.

BV purebred

Four years old carp of 2 336.67 g mean live weight
had the slaughtering value of 63.85%. GSI of females
was 7.5% and that of males was 9.02%. IH was 2.67.
Gonads were developed in all specimens.

KOI Purebred and KOI x BV Crossbred were not
tested for slaughtering value.

Scaly carps (SSnn, Ssnn)

ROP x KOI crossbred

Along with the mean live weight of 2 267.86 g the
slaughtering value was 64.63%, female GSI was 7.63%
and male GSI was 9.51%. The gonads were not de-
tected macroscopically in two specimens. IH of 2.93
showed a maternal effect.

ROP x C435 crossbred

Mean live weight was 2 640.0 g, slaughtering value
was 63.03%, female GSI was 9.58% and male GSI was
8.1%. Gonads were fully developed in all specimens.

C435 x ROP crossbred

Mean live weight was 2 730.0 g, slaughtering value
was 58.92%, i.e. 3.15% less than in C435 purebred and
2.68% less than in Ropsha carp purebred. Female GSI
was 11.75% and male GSI was 10.72%. One female
was found with one ovary only. Gonads of other speci-
mens were fully developed.

ROP x BV crossbred

Mean live weight of the crossbred was 2 648.13 g.
Slaughtering value was 64.2%, female GSI reached
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Table 2. Mirror carp biometric data with calculation of index values (TPL - tail part length, IH ~ index of highbackedness, IW - index of widebackedness, IVV — index of volumetric value, IHL — index of head
length, ITPL - index of tail part length, FC — Fulton’s coefficient)

i et aniide e vilics C435 x KOI C435 x BV BV x KOI BV x C435 KOI x C435 C435 BV
mean S.D. mean S.D. mean S.D. mean S.D. mean S.D. mean S.D. mean S.D.

Live weight (kg) 2.249 0.37 227 041 1.954 0.40 2.66 0.50 1.865 0.38 2.70 0.27 234 0.47
Total body length (mm) 483.4 29.48 473.82 3.99 477.5 31.94 503.78 24.21 466.8 43.59 515.89 16.63 494.00 38.05
Body length (mm) 404 23.93 3949 21.26 401.1 32.72 423.22 22.39 394.9 40.34 429.44 16.28 415.22 31.86
Body length without tail (mm) 3355 18.73 329.6 18.35 332 25.16 351.11 17.16 327 31.05 356.56 15.48 344.22 26.42
Head length (mm) 104.2 5.90 104.2 7.11 101.3 917 112.11 10.73 105.3 7.14 108.67 5.07 105.89 10.67
Body height (mm) 154.1 11.12 159 13.09 142.6 13.68 165.33 12.69 135 13.03 162.67 5.59 155.56 14.22
Body width (mm) 825 5.95 83.6 6.35 76.6 6.85 88.00 7.40 749 5.83 90.33 4.53 82.44 5.34
Weight without fins (g | 2189 357.78 | 2211.5 404.46 | 1904 384.02 | 2301.78 987.40 | 17335 437.19 | 2 626.67 270.00 | 2 281.11 455.97
Weight without scales ® | 21772 358.82 | 22005 403.03 1 885 383.54 | 2577.78 484.40 [ 17115 424.51 | 2607.78 269.79 | 2 256.56 451.61
Total weight of entrails (2) 343.7 95.69 3922 72.12 312.8 77.64 42444 91.97 243 74.21 506.67 130.36 356.00 63.44
Head weight (g) 376.5 54.83 390.5 67.92 3215 84.49 405.33 172.99 318 66.00 438.33 42.65 407.78 88.60
Head weight without gills (g) 316.1 45.45 3025 53.29 463.3 632.30 382.22 90.90 261 61.00 358.89 43.86 34533 78.36
Processed body weight (g) 1 470.7 25145 | 1439 285.28 1 257 274.18 | 1 689.44 318.86 | 11648 320.69 | 1671.1 160.07 | 1 496.67 309.99
TPL 68.5 6.7 65.3 9.48 69.10 9.76 72.11 6.17 67.90 10.08 72.89 3.66 71.00 6.18
H 2.67 0.14 248 0.16 2.81 0.35 2.56 0.12 293 0.17 2.64 0.10 2.67 0.12
w 20.43 1.01 21.17 1.02 19.10 1.43 20.79 0.95 18.97 1.44 21.03 1.05 19.86 1.00
IVv 7 164.0 17419 7 651.0 23694 53213 1 804.5 9 152.1 2 626.2 47754 1156.6 |92 271 12416 72274 19734
IHL 25.82 1.13 26.39 112 25.27 26.49 1.29 26.66 1.96 25.30 0.93 25.50 1.02
ITPL 16.96 0.99 16.54 2.09 17.23 1.49 17.04 0.77 17.19 1.10 16.97 0.87 17.10 0.61
FC 341 27 3.69 3.13 3.03 478 3.51 2.40 3.03 7.13 3.40 1.42 3.27 2.10
GSI of males (%) 2.74 0.14 10.07 1.37 11.02 3.99 10.00 1.41 795 0.35 7.43 1.08 9.02 1.19
GSI of females (%) 9.44 1.60 8.85 3.10 5.92 3.21 9.57 1.74 11.16 3.83 14.33 1.58 7.50 2.77
Slaughtering value (%) 65.39 2.69 63.14 2.13 64.30 3.74 63.46 1.35 62.32 9.65 62.07 342 63.85 1.37




Table 3. Scaly carp biometric data with calculation of index values (TPL — tail part length, IH - index of highbackedness, IW - index of
widebackedness, IVV - index of volumetric value, IHL — index of head length, ITPL — index of tail part length, FC — Fulton's coefficient)

Bisesi ikt vies ROP x KOI ROP x C435 C435 x ROP ROP x BV ROP
mean S.D. mean S.D. mean S.D. mean S.D. mean S.D.

Live weight (kg) 2.27 0.70 2.64 0.33 273 0.74 2.65 0.63 235 0.58
Total body length (mm) 495.43 27.57| 534.10 12.80| 519.67 4397 539.63 4097 529.56 3272
Body length (mm) 424.57 30.23| 450.90 9.75| 437.44 41.60| 457.50 36.74| 448.78 3035
Body length without tail (mm) 347.86 23.98| 370.70 9.18| 35833 33.97| 374.63 30.09( 367.89 27.00
Head length (mm) 99.00 12.62| 106.60 5.82( 107.67 8.75| 107.00 9.15( 103.22 6.74
Body height (mm) 148.43 29.32| 153.90 13.84| 160.67 16.55| 153.50 13.49| 136.89 9.41
Body width (mm) 80.14 12.92 86.40 6.19 89.00 9.84 83.50 7.67 82.89 8.80
Weight without fins (g) [2210.71| 685.58|2573.80| 331.93|2643.33| 732.61(2240.00| 975.61|2279.44| 568.88
Weight without scales (g) [2119.29| 650.81|2465.30| 311.98|2 525.00| 704.25|2 466.25| 596.88|2 194.78| 544.41
Total weight of entrails (8) 312.57 84.19| 424.90 92.33| 503.44| 180.22| 368.88| 116.33| 419.56| 153.61
Head weight (€3] 340.71| 105.85( 390.00 52.44| 422.78| 103.23| 405.63 87.56| 34578 80.65
Head weight without gills  (g) 292.14 93.54| 324.00 46.89| 350.00 84.08| 341.63 7597 275.44 67.04
Processed body weight (g) |1467.14| 463.77|1662.00| 199.04|1606.11| 434.77(1700.00| 409.38|1 440.56| 319.09
TPL 76.71 7.61 80.20 3.55 79.11 8.98 82.88 7.49 80.89 3.62
H 2.93 0.43 2.95 0.26 273 0.13 2.98 0.09 3.28 0.16
w 18.78 1.86 19.16 1.32 20.35 1.02 18.25 0.80 18.44 0.92
v 6902.59|3 931.51(7 929.14|1 971.14 (9 183.81|3 618.49 (7 575.82|2 472.37 | 6 078.57 | 2 424.53
IHL 23.25 1.58 23.64 1.12 24.67 1.41 23.42 1.41 23.01 0.76
ITPL 18.05 0.91 17.79 0.76 18.08 1.00 18.11 0.66 23.01 0.76
FC 2.88 3.84 2.87 292 321 2.56 2.71 1.39 2.56 1.46
GSI of males (%) 9.51 3.36 8.10 1.27 10.73 0 8.35 1.37 8.86 1.27
GSI of females (%) 7.63 3.56 9.58 2.77 11.75 4.26 5.96 2.51 11.88 2.86
Slaughtering value (%) 64.63 2.88 63.03 2.25 58.92 3.29 64.19 2.08 61.60 2.57

5.96% and male GSI was 8.35%. The gonads were not
detected macroscopically in one specimens, while in all
other specimen they were found fully developed.

KOI x ROP crossbred

At the mean live weight of 2 381.43 g, slaughtering
value was 55.07%, female GSI was 11.69% and male
GSI was 9.66%. This crossbred was the only one that
did not meet the minimum slaughtering value required
by the Czech Standard No. 46 6802. Gonads were fully
developed in all specimens.

ROP purebred

These fish gained had the live weight of 2 237 g and
a very good level of slaughtering value 65.34%. GSI of
females was lower (6.39%) than that of males (8.28%).
IH was 3.16, which was typical of this imported strain.

DISCUSSION
A four-year test of growth performance and survival

of 12 common carp purebred/crossbred strains (Gela
and Linhart, 1996) was terminated by biometrical char-
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acterization and by a test of slaughtering value of ed-
ible parts according to CS No. 46 6802. A low number
of fish in samples, ranging from 8 to 10 specimens, was
a negative factor of the test of slaughtering value.
Analysis of variance test showed a highly significant
effect of diallel crossing and thus of the respective
purebred/crossbred strains on the final live weight, as
well as on the processed body weight. On the contrary,
no such effect was found for the slaughtering value of
edible parts. This meant that the variation within the
strains and between the strains was similar and that the
strains did not influence the percentage of slaughtering
value.

A comparative test of live weights and of processed
body weights showed that the significantly highest
mean live weight was registered for synthetic C435
mirror carp strain and for a C435 x ROP scaly cross-
bred where C435 was the maternal strain. In addition
to these strains, assessment of the processed body
weight showed positive results for another strains, viz.
BV x C435 mirror crossbred, ROP x C435 and ROP x
BV scaly crossbreds. The latter had the insignificantly
highest processed body weight due to even 5% lesser
female GSI, compared to all other strains. This cross-
bred may seem applicable for culture of big market
carp of 2.5-3 kg weight, mostly for filleting purposes,
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Table 4. Evaluation of slaughtering value from diallel crossing in common carp. Groups with a common superscript do not differ significantly

(P < 0.05)
i : Gain live weight (g) Processed body weight % of slaughtering value
Offspring lines
mean *+ S.E. mean * S.E. mean + S.D.

C435 x KOI 2 249 abc * 154.74 1 470 be + 103.46 65.39 b + 2.69
C435 x BV 2 273 abede * 154.74 1 439 abc + 103.46 63.14b+2.13
BV x KOI 1 954 ab + 154.74 1 244 ab + 103.46 64.30 b +3.74
BV x C435 2 662 cdef + 163.11 1 689 ¢ £ 109.05 63.46 b = 1.35
KOI x C435 1 878 a + 147.54 1 173 a + 98.64 62.32 ab + 9.65
C435 2 697 def £ 163.11 1671 ¢ £ 109.05 62.07 ab + 3.42
BV 2 340 bedef + 163.11 1 386 abc £ 109.05 63.85b + 1.37
ROP x KOI 2 270 abed + 184.95 1 467 abc + 123.65 64.63 b +2.88
ROP x C435 2 640 cdef + 154.74 1662 ¢ +103.46 63.03 b+ 2.25
C435 x ROP 2734 df £ 163.11 1 606 ¢ £ 109.05 5892 a+3.29
ROP x BV 2 650 cdef + 173.00 1700 ¢ + 115.67 64.19 b + 2.08
ROP 2 349 bedef £ 163.11 1 441 abc £ 109.05 61.60 ab + 2.57

as the crossbred seems to have the highest proportion
of flesh. Both the female/male GSI influenced the
slaughtering value of edible parts, as well as it might
be affected by the female/male ratio in the random sam-
ple. In contrary to males, females mature 1 year later
and they reach higher live weight (Hollebecq, Haffray,
1995). We can state that the female/male ratio in this
test was rather balanced and that the higher value of
processed body weight was influenced above all by low
GSI and thus by a lower maturity stage in four years
old ROP x BV crossbred.

Results of the biometrical characterization and of
the slaughtering value complemented the recent data of
Pokorny et al. (1995). In some strains the results dif-
fered from the reference, as it can be exemplified on
C435 and ROP strains which had the index of high-
backedness 2.64 + 0.1 and 3.28 * 0.16, respectively,
compared to 2.1-2.3 and 3.0-3.2 mentioned for the
respective strains by Pokorny et al. (1995). In the per-
centage of slaughtering value with gonads we have
never reached a higher record than 65.4% contrary to
values of 68.8% for BV, 68.7% for C435 or 69.1 % for
ROP (Pokorny et al., 1995). For ROP, the lowest data
of slaughtering value were recorded (61.6 + 2.57%)
compared to purebred mirror carp strains, as well as to
the reference (61.7-69.1%, Pokorny et al., 1995). The
higher values given in the reference are probably char-
acteristic of younger fish.
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HORMONAL INDUCTION OF LACTATION IN EWE LAMBS
HORMONALNI INDUKCE LAKTACE U JEHNICEK

J. D. Katanos

Technological Educational Institute of Thessaloniki, Department of Animal Production,
Thessaloniki, Greece

ABSTRACT: Mammary growth and induction of lactation by hormonal treatment were studied in two groups of 6-7 months
old ewe lambs. Each group consisted of 15 ewe lambs of the Chios breed and 15 of the lightweight local breed. The hormonal
treatments were: Group I: 15 mg estradiol and 40 mg progesterone daily to each ewe lamb for seven days (1st-7th), followed
by 6.25 mg dexamethasone and 18.75 mg prednisolone daily for three days (13st-15st). Group II: 15 mg estradiol, 40 mg
progesterone, 6,25 mg dexamethasone and 18,75 mg prednisolone daily to each ewe lamb for seven days (I1st-7th). The
hormones were given intramuscularly. Milking of the ewe lambs in both groups started on day 16 and continued for seven
weeks. The ewes were hand-milked twice daily and milk yields were recorded twice each week. Mean daily milk yields during
the seven weeks of milking were 352 and 179 g in group I and 229 and 56 g in group II for the Chios and local breeds,
respectively. Differences in milk production between the groups of ewes that were hormonally treated and the two breeds
were highly (P < 0.001) significant.

Keywords: ewe lambs; lactation; hormonal treatment

ABSTRAKT: U dvou skupin jehni¢ek ve véku 6-7 mésicl jsme sledovali rast mlé¢né Zlazy a indukci laktace. V kaZdé
skupiné bylo 15 jehni¢ek plemene chios a 15 jehni¢ek lehkého mistniho plemene. Hormondlni o3etfeni probihalo takto: kazdé
jehnicce z 1. skupiny bylo denné aplikovano po dobu sedmi dni (1.-7. den) 15 mg estradiolu a 40 mg progesteronu,
nésledovala kaZdodenni aplikace po dobu tfi dnti (13.-15. den) dévky 6,25 mg dexametasonu a 18,75 mg prednisolonu; kazdé
jehnicce z 2. skupiny bylo denné aplikovano po dobu 7 dni (1.-7. den) 15 mg estradiolu, 40 mg progesteronu, 6,25 mg
dexametasonu a 18,75 mg prednisolonu. PouZili jsme intramuskuldrni hormondlni aplikaci. Dojeni jehni¢ek v obou skupinich
zatalo 16. den a trvalo sedm tydnu. Jehni¢ky jsme dojili ruéné dvakrat denné a dojivost jsme evidovali kaZdy tyden dvakrat.
Primérnd denni dojivost b&hem sedmi tydni dojeni €inila u plemene chios 352 g a u mistniho plemene 179 g v 1. skupiné
a 229 g a 56 g ve 2. skupin€. Rozdily v produkci mléka mezi skupinami jehniek, které byly hormonélné o3etfeny, a mezi
ob&ma plemeny byly velmi vyznamné (P < 0,001).

Kli¢ovi slova: jehnitky; laktace; hormondélni o$etfeni

INTRODUCTION

Hormonal induction of lactation in sheep has been
tested using estradiol benzoate and progesterone. The
hormones were injected every three days for a period
of 60 days, followed by six days of estradiol benzoate
and progesterone injection at low dosages or injections
of dexamethasone (Fulkerson and McDowell, 1974). In
a series of experiments the priming phase of hormonal
treatment was shortened to 30 days and several hormones
or hormonal combinations were used to trigger lactogene-
sis (Fulkerson and McDowell, 1975; Fulkerson et al.,
1975, 1976, 1977). Injection of estradiol and progesterone
for 30 days provoked mammary gland growth of ewes,
whereas injections of dexamethasone or estradiol, proges-
terone, oxytocin and prolactin or prostaglandin F2a after
the priming phase increased milk production.

More recently, hormonal treatment for seven days
with high dosages of estradiol and progesterone re-
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sulted in mammary gland development and low yield of
milk. However, injections of corticoids following 7 days
of steroid injections improved the milk yield (Collier et
al., 1975; Alifakiotis et al., 1980; Head et al., 1980).

The present experiment was aimed to develop a
short-term method for inducing lactation in 6-7 months
old ewe lambs based upon high dosages of estradiol
and progesterone.

MATERIAL AND METHODS

Thirty ewe lambs of the Chios breed and 30 of the
lightweight local breed, divided into two groups (I and
II), were used in a 2 x 2 factorial experiment. The mean
age of these ewe lambs was 192.7 £ 2.3 and 192.1 +
2.5 days, while the mean live weight was 30.2 = 0.7
and 30.5 = 0.7 kg for groups I and II, respectively. The
following two hormonal treatments (Table 1) were
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Table 1. Description of the treatments used to induce ewe lambs into lactation

EXP;:';:;"‘“] Breed No. of ewe lambs Hormone Daily amount (mg) |Days' of injections
X estradiol 15.00 l1to7
Chios
I 15 progesterone 40.00 lto?7
X . 15 dexamethasone 6.25 13 to 15
lightweight local
prednisolone 18.75 13 to 15
7 estradiol 15.00 ltwo?7
Chios
1 15 progesterone 40.00 l1to7
. X 15 dexamethasone 6.25 lto?7
lightweight local
prednisolone 18.75 1to7

ID:ly 1 was the first day of hormonal treatment

tested for mammary gland growth and induction of lac-
tation:

Group I: 15 mg estradiol and 40 mg progesterone
were given daily to each ewe lamb for seven consecu-
tive days (1st-7th). After an interval of six days each
ewe lamb received 6.25 mg dexamethasone and 18.75 mg
prednisolone daily for three days (13th—15th).

Group II: 15 mg estradiol, 40 mg progesterone,
6.25 mg dexamethasone and 18.75 mg prednisolone
were given daily to each ewe lamb for seven consecu-
tive days (1st-7th).

All hormones were given intramuscularly once
daily. Hand milking of ewe lambs was initiated on day
16 and continued for seven weeks. The ewe lambs were
milked twice daily at 6.00 and 18.00 h. Milk yields
were recorded twice weekly. Changes in udder size
were assessed by visual observation in all ewe lambs
and from photographs of five Chios and five light-
weight local breed ewe lambs per group, on days 1, 15,
46 and 64 of the experiment.

The completely randomized design in factorial ar-
rangement was used for analysis of the data regarding
total and daily milk yield for seven weeks, while the
split-plot design was used to compare the 7 week lac-
tation curves of the two groups (Gill and Hafs, 1971;
Steel and Torrie, 1960).

RESULTS

General physiological responses

Administration of estradiol and progesterone caused
enlarged vulvas in all ewe lambs. Vulvas of ewe lambs
showed redness by the second day of the period of
hormonal treatment. Most ewe lambs expressed behav-
ioral estrus by the forth day, while the appetite of all
ewe lambs was reduced. These symptoms were less
apparent after the cessation of the injections and disap-
peared a week later.

Changes in udder appearance

First changes in udder size of ewe lambs in both
groups were observed three days after starting steroid
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injections. Udders of ewe lambs in group I increased
slightly between days 3 and 12 of treatment period, but
they developed rapidly to the full extent during the
corticoid injections period. In group II udders increased
in size between days 3 and 15, but to a lesser extent
than those in group L

On the first day of milking, udder development in
group I was faster than that in group II. On the same
day all ewe lambs produced milk except for two ewe
lambs of the Chios breed and four of the local light
weight breed in group II, which produced no-milk at
all during induced lactation.

Mammary growth which in both groups continued
during the milking period, was completed in the second
and fourth week of the milking period in group I and
II, respectively. Afterwards, udders of most ewe lambs
resembled those of ewes lactating after lambing.

Figures 1 and 2 show the udders of two representa-
tive ewe lambs of each group, they were taken on day
0, 15, 46 and 64 of the experiment.

Milk yield

Total milk yield, mean daily milk yield and time to
peak milk yield of ewe lambs hormonally treated are
shown in Table 2. There was a highly significant dif-
ference (P < 0.001) between two hormonal treatments
and also between two breeds in total milk yield. Ewe
lambs of the Chios breed produced more milk than
those of the local lightweight breed. Ewe lambs in
group I produced more milk than those in group II.

The curves of milk yield during the milking period
are shown in Figure 3. On the first day of milking milk
yield of ewe lambs in group I was higher than that in
group II. Milk yield of ewe lambs in group I increased
and peak milk yield occurred on the 21st day (409 g)
and 32nd day (281 g), for the Chios and light weight
local breed, respectively. After a plateau of two weeks
the milk yield declined during the last two weeks of
milking period. The milk yield of ewe lambs in group
IT was low on the first day of milking and increased
gradually to the peak yield, which occurred on the 42nd
day (283 g) and 46th day (81 g), for the Chios and light
weight local breed, respectively.
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Hormonal treatment

Group | Group Il

Day (2)

15th

45th

64th

Fig. 1. The evolution of the udder development of two representative
ewe lambs of the Chios breed, hormonally treated for induction of
lactation

(1) The hormonal treatment of groups I and II is described in the

text and Table 1
(2) Ist day: the Ist day of the hormonal injections

Table 2. Milk yield of ewe lambs induced into lactation

Hormonal treatment

Group | Group Il

Day (2)

Fig. 2. The evolution of the udder development of two representative
ewe lambs of the lightweight local breed, hormonally treated for
induction of lactation

(1) The hormonal treatment of groups I and II is described in the
text and Table 1
(2) st day: the 1st day of the hormonal injections

I 11 Differences

S o breea | shoveight | ooy | tightweight || homonal
No. of ewe lambs 15 15 15 15 3 e,
No. of ewe lambs milked 15 15 15 12 NS NS
Total milk yield (kg) 173+ 14 112+ 1.1 88+ 1.1 28+0.5
Mean daily milk yield (g) 352 + 28 229 + 23 179 + 22 56+ 11 il
Ewe lambs with mean daily milk yield

> 100 g 14 14 11 3 3

>200 g 14 6 L Xi 4

>300 g 12 3 - i
Peak milk yield

Day? 21th 32nd 42nd 46th - -

Mean peak milk yield (g) 409 281 283 81 - -

'Hormonal treatments as given in Table 1
flsl day: the first day of n:i_lking
differences in P < 0.05;

The way of dexamethasone plus prednisolone treat-
ment, days of lactation and breed had a significant ef-
fect (P < 0.001) on the evolution of milk yield during
the seven week period of milking. Also, there were

CZECH J. ANIM. SCL, 45, 2000: 59-63

differences in P < 0.01; """ differences in P < 0.001

interactions (P < 0.01) between breed of ewe lambs and
days of lactation, between hormonal treatment and days
of lactation, and among breed, hormonal treatment and
days of lactation.
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Fig. 3. Lactation curves of ewe lambs after hor-
monal induction of lactation

—— Chios breed, - - - - lightweight local breed
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EXPERIMENTAL PERIOD
DISCUSSION

Enlargement of vulvas has been observed in cows
(Chakriyarat et al., 1978) and ewes (Alifakiotis et al.,
1980) that were treated with hormones in order to in-
duce lactation. However, because of the large doses of
estradiol, estrus behavior appeared in the ewe lambs.
Other researchers using doses of estrogen similar to
those used by Smith and Schanbacher (1973) in cows
also observed estrus activity in cows and heifers (Smith
and Schanbacher, 1973; Fulkerson, 1977; Chakriyarat
et al., 1978) as well as ewes (Alifakiotis et al., 1980,
Katanos, 1983).

In the present study, injections of the ewe lambs in
group II with estradiol, progesterone, dexamethasone
and prednisolone for seven days (1st-7th) caused a no-
ticeable development of mammary glands. However,
mammary growth in group II was less than in group I,
in which corticoids were injected on days 13-15. More-
over, mammary gland size was reflected in milk yield
on the first day of the milking period being consider-
ably higher for the ewe lambs of group I than that of
the ewe lambs of group II. This is in accord with results
obtained in cows, heifers (Delouis et al., 1978) and
ewes (Fulkerson and McDowell, 1974; Alifakiotis et
al., 1980, Head et al., 1980) and suggests that corti-
coids play en essential role in udder development and
induction of lactogenesis (Tucker and Meites, 1965;
Collier et al., 1977).

In contrast to the results obtained in ewe lambs in
group I, injection of corticoids in the ewe lambs of
group II, at the same doses as in group I for seven days
(1st=7th), resulted in low milk yield on the first day of
milking. This may be explained by the fact that when
corticoids were given to the ewe lambs of this group,
their mammary glands were not sufficiently developed,
thus not allowing maximum expression of the lacto-
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genic potential of the corticoids as it was the case for
group I. Glucocorticoids decrease insulin stimulated
DNA synthesis and obviously also proliferation of
mammary epithelial cells of many species including
goats (Skarda et al., 1977). Also, glucocorticoids
stimulate terminal differentiation of mammary epi-
thelial by the stimulation of the formation of rough
endoplasmic reticulum in mammary epithelial cells
(Mills and Topper, 1969; Dronik et al., 1984).

The differences in total milk yield and mean daily
yield between the ewe lambs of groups I and II confirm
the findings of the earlier studies in which it was shown
that injections of corticoids induce essentially normal
lactation in nonpregnant, intact ewes and cows with
sufficiently developed mammary glands (Fulkerson
and McDowell, 1974; Fulkerson et al., 1975; Delouis
et al., 1978; Alifakiotis et al., 1980; Head et al., 1980;
Katanos, 1983). Glucocorticoids regulate, in part, rates
of synthesis of various enzymes essential to milk bio-
synthesis and are essential for development of the ex-
tensive rough endoplasmic reticulum which is charac-
teristic of fully developed mammary cells (Saacke and
Heald, 1974; Topper and Oka, 1974; Baldwin and Plu-
cinski, 1977). Inclusion of injection of dexamethasone
and prednisolone (13th—15th days) or hydrocortisone
(18th—20th days) in the induction scheme of dairy ewes
has resulted in an improvement of milk yield (Alifa-
kiotis et al., 1980; Head et al., 1980; Katanos, 1983).

Injections of ewe lambs of group II with the corti-
coids dexamethasone and prednisolone for several
days, when the mammary glands were not sufficiently
developed, had a lower stimulatory effect on mammary
growth and milk production than it had for the ewe
lambs in group I, in which injection of the corticoids
took place on the 13th, 14th, 15th day.

The low milk production in ewes treated with gluco-
corticoids during estradiol-progesterone treatment (mam-
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mogenesis) results from both direct and indirect inhibi-

tion of epithelial cell proliferation and thus reduced

amount of glandural tissue (Hanwell and Peaker, 1977).
The ewe lambs of the Chios breed produced more

milk than those of the lightweight local breed. Other

researchers reported that milk yield after induced lac-
tation was higher in Holstein cows and Chios ewes than
it was for Jersey cows and Pelagonia ewes, respectively

(Chakriyarat et al., 1978; Katanos, 1983). These results

suggest that hormonally induced lactation is affected by

the genotype of the animal to a large extent.
The following conclusions can be drawn from the
results of this experiment:

1. Lactation can be induced in 6-7 months old ewe
lambs by injections of estrogen and progesterone for
seven days and dexamethasone and prednisolone for
three days (13th—15th).

2. Hormonally induced lactation is influenced by the
genotype of ewe lambs.

REFERENCES

Alifakiotis T. A., Katanos J., Hatjiminaoglou J., Zervas N., Zer-
firidis G. (1980): Induced lactation in dairy ewes by various
brief hormonal treatments. J. Dairy Sci., 63: 750-755.

Baldwin R. L., Plucinsci T. (1977): Mammary gland deve-
lopment and lactation. In: Cole H. H., Cupps P. T. (eds.):
Reproduction in Domestic Animals. New York, Academic
Press: 369-400.

Chakriyarat S., Head H. H., Theacher W. W., Neal F. F,,
Wilkox C. J. (1978): Induction of lactation: Lactational,
physiological and hormonal response in the bovine.
J. Dairy Sci., 61: 1715-1724.

Collier R. J., Bauman D. E., Hays R. L. (1975): Milk pro-
duction and reproduction performance of cows hormonal-
ly induced into lactation. J. Dairy Sci., 58: 1524-1527.

Collier R. J., Bauman D. E., Hays R. L. (1977): Lactogenesis
in explant cultures of mammary tissue from pregnant
cows. Endocrinology, 100: 1192-1198.

Delouis C., Djiane J., Kann G., Terqui M., Head H. H.
(1978): Induced lactation in cows and heifers by short-
term treatment with steroid hormones. Ann. Biol. Anim.
Bioch. Biophys., 18: 721-734.

Dronik G. V., Skarda J., Urbanova E., Lagotyuka P. Z., Ku-
lackovsky A. R., Jukl A. (1984): The ultrastructure of
mammary explants from virgin ovariectomized goats dur-
ing hormone-induced lactogenesis. Physiol. Bohemoslov.,
33: 495-500.

Fulkerson W. J. (1977): Artificial induction of lactation in
maiden heifers. Theriogenology, 8: 136-143.

Fulkerson W. J., McDowell G. H. (1974): Artificial induction
of lactation in ewes. J. Endocr., 63: 167-173.

Fulkerson W. J., McDowell G, H. (1975): Artificial induction
of lactation in ewes: The relative importance of oxytocin
and milking stimulus. Aust. J. Biol. Sci., 28: 521-524.

Fulkerson W. J., McDowell G. H., Fell L. R. (1975): Artifi-
cial induction of lactation in ewes: The role of prolactin.
Aust. J. Biol. Sci., 28: 525-530.

Fulkerson W. J., Hooley R. D., McDowell G. H., Fell L. R.
(1976): Artificial induction of lactation in ewes: The in-
volvement of progesterone in lactogenesis. Aust. J. Biol.
Sci., 29: 357-363.

Fulkerson W. J., McDowell G. H., Holley R. D., Fell L. R.
(1977): Artificial induction of lactation in ewes: The use
of prostaglandin. Aust. J. Biol. Sci., 30: 573-576.

Gill J. L., Hafs H. D. (1971): Analysis of repeated measure-
ments of animals. J. Anim. Sci., 33: 331-336.

Hanwell A., Peaker M. (1977): Physiological effects of lac-
tation on the mother. In: Symp. Zool. Soc., London, No.
41: 297-312.

Head H. H., Dellouis C., Terqui M., Kann G., Djiane J.
(1980): Effects of various hormone treatments on induc-
tion of lactation in the ewe. J. Anim. Sci., 50: 706-712.

Katanos J. D. (1983): Growth of mammary gland and induc-
tion of lactation in ewe lambs and ewes by hormonal
treatment. [Ph.D. Thesis.] Thessaloniki.

Mills E. S., Topper Y. J. (1969): Mammary alveolar epithe-
lial cells: Effect of hydrocortisone on ultrastructure.
Science, 165: 1127-1128.

Saacke R. G., Heald C. W. (1974): Cytological aspects of
milk formation and secretion. In: Larson B. L., Smith V.
R. (eds.): Lactation: A comprehensive treatise. Vol. 2.
New York, Academic Press: 147-189.

Skarda J., Urbanova E., Bilek J. (1977): Studies on DNA
synthesis in goat mammary organ culture under the in-
fluence of various hormones. Endocr. Experimentalis, /17:
105-113.

Smith K. L., Schanbacher F. L. (1973): Hormone induced
lactation in the bovine. Lactational performance following
injections of 17-B-estradiol and progesterone. J. Dairy
Sci., 56: 738-743.

Steel R. G. T., Torrie J. H. (1960): Principles and procedures
of statistics. New York, U.S.A., McGraw-Hill Book Com-
pany.

Topper Y. J.,, Oka T. (1974): Some aspects of mammary
gland development in the mature mouse. In: Larson B. L.,
Smith V. R. (eds.): Lactation: A comprehensive treatise.
Vol. 2. New York, Academic Press: 147-189.

Tucker H. A., Meites J. (1965): Induction of lactation in
pregnant heifers with 9-fluoroprednisolone acetate.
J. Dairy Sci., 48: 403-409.

Received for publication on May 3, 1999
Accepted for publi 27, 1999

Q
on Sep

Contact Address:

Dr. John D. Katanos, Technological Educational Institute of Thessaloniki (TEI), Department of Animal Production, T.K.

54101, Thessaloniki, Greece

CZECH J. ANIM. SCIL, 45, 2000: 59-63

63



Oznamujeme ¢tendfim a autorim naSeho Casopisu,

7e v navaznosti na Casopis Scientia agriculturae bohemoslovaca, ktery az do roku 1992 vychazel
v Ustavu védeckotechnickych informaci Praha, vydava od roku 1994

Ceska zemédélska univerzita v Praze

Casopis

SCIENTIA AGRICULTURAE BOHEMICA

Casopis si zachovéva plivodni koncepci reprezentace nadi védy (zemé&dglstvi, lesnictvi, potra-
vinafstvi) v zahrani¢i a jeho obsahem jsou plvodni védecké prace uvefejiované v anglictiné
s rozSifenymi souhrny v CeSting.

Casopis je otevien nejsir$i védecké vefejnosti a redakéni rada nabizi moZnost publikace pra-
covnikiim vysokych $kol, vyzkumnych tstavii a dalSich instituci védecké zakladny.

Prispévky do Casopisu (v angli¢tin€, popf. v Cestiné Ci slovensting) posilejte na adresu:

Cesk4 zemédélsk4 univerzita v Praze
Redakce casopisu Scientia agriculturae bohemica
165 21 Praha 6-Suchdol




TOTAL TRACT DIGESTIBILITY OF ALFALFA HAY
MINERALS EVALUATED BY NYLON CAPSULE METHOD

CELKOVA STRAVITELNOST MINERALNICH LATEK VOJTESKOVEHO
SENA HODNOCENA METODOU NYLONOVYCH KAPSLI

J. T¥indcty', M. Simek', R. Loucka?, J. Takahashi’

'Research Institute of Animal Nutrition, s.r.o., Pohorelice, Czech Republic
2Research Institute of Animal Production, Prague-Uh¥inéves, Czech Republic
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ABSTRACT: The aim was to evaluate the total tract digestibility of alfalfa hay minerals by nylon capsule method. The trial
was performed on two dairy cows in the second lactation period. The trial took 42 days and was divided into two 21-day
periods. The ration consisted of alfalfa hay (4 kg), maize silage 28.1% DM (30 kg) and mixture (6 kg). The capsules were
made of nylon cloth with 42 um apertures. The capsule shape was lenticular, with 10mm external diameter and 8 mm internal
diameter. The capsules were applied orally in the form of paper bolus. For one application into one cow 1 260 capsules were
needed. The results showed that 33.2% of dry matter was lost from the nylon capsules when they were only washed, with
the ash it was 66.2% and with minerals the values were as follows: Ca 31.3%, P 71.7%, K 98.4%, Mg 80.8%, Cu 66.0%, Zn
7.9% and Mn 46.2%. Total average values of total tract digestibility of the minerals exceeded 90% with P (94.6%), K (99.4%)
and Mg (95.8 %). Ca (78.0%), Cu (88.0%) and Zn (77.8%) represented medium values, the lowest value was measured for
Mn (66.5%).

Keywords: minerals; alfalfa hay; digestibility; nylon capsule

ABSTRAKT: Cilem bylo hodnotit celkovou stravitelnost minerdlnich latek vojtéSkového sena metodou nylonovych kapsli.
Pokus byl proveden na dvou dojnicich na druhé laktaci, trval 42 dni a byl rozdélen na dvé 21denni periody. Krmn4 ddvka
obsahovala vojté§kové seno (4 kg), kukufi¢nou sildZ o 28,1% susin& (30 kg) a smés (6 kg). Kapsle byly vyrobeny z nylonové
tkaniny s oky 42 mikront a mély ¢o¢kovity tvar s vné&j$im primérem 10 mm a vnitfnim 8 mm. Kapsle byly aplikovany oraln&
jako papirovy bolus. Pro jednu aplikaci do jedné dojnice bylo pouZito 1 260 kapsli. Bylo zji§téno, Ze promytim nylonovych
kapsli bylo ztraceno 33,2 % susiny a u popele 66,2 %. U mineralnich latek to byly nasledujici hodnoty: Ca 31,3 %, P 71,7 %,
K 98,4 %, Mg 80,8 %, Cu 66,0 %, Zn 7,9 % a Mn 46,2 %. Primémé hodnoty celkové stravitelnosti u minerdlii byly
stanoveny nad 90 % u P (94,6 %), K (99,4 %) a Mg (95,8 %). Stfedni hodnoty byly nalezeny u Ca (78,0 %), Cu (88,0 %)
a Zn (77,8 %) a nejmensi hodnoty byly zji§t€ny u Mn (66,5 %).

Kli¢ovi slova: minerdlni latky; vojté8kové seno; stravitelnost; nylonové kapsle

INTRODUCTION

Utilization of minerals depends on their release from
feeds during passage through the digestive tract. As it
is difficult to measure this process directly, there are
various methods to be used for this purpose. Emanuele
and Staples (1990) evaluated the release of Ca, Mg, P
and Zn from six forages with the help of in vitro tech-
nique. They studied the release of minerals from the
viewpoint of their binding to the plant cell wall. This
technique was also used by Le Doux and Martz (1989)
for the measurement of the release of Ca, P and Mg

from alfalfa hay. Another most widely used method for
this purpose has been the nylon bag method. Van Eys
and Reid (1987) evaluated ruminal solubility of N, K,
P, Ca, Mg and S from a red clover and tall fescue mix-
ture. The same method was used by Le Doux and Martz
(1991) when ruminal solubility of Ca, P, Mg and
K from 4 forages was determined. Their trials resulted
in the finding that ruminal solubility of the evaluated
minerals was not a factor limiting mineral absorption.
Disappearance of minerals from forages was also stud-
ied using the nylon bag method by Kabaija and Smith
(1988), Emanuele and Staples (1990), Flachowsky and

Research was supported by the Ministry of Agriculture of the Czech Republic (Project No. EP 6546 of the National Agency for Agricultural
Research) and of the Ministry of Education, Youth and Physical Training of the Czech Republic (Project No. ME 194).
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Griin (1992), Flachowsky et al. (1994), etc. Measure-
ments of B, Ca, Fe, K, Mg, Mn, Na, P, S, Sr and Zn in
the rumen liquid phase were carried out by Joblin and
Lee (1990). They measured the rate of minerals disap-
pearance from the soluble pool of sheep fed alfalfa hay
hourly. Absorption of released minerals was measured
in metabolic trials on animals (Reid et al., 1987; Martz
et al., 1990). The digestibility of minerals also depends
on cation exchange capacity of the fibre. Ion-exchange-
able groups in plant cell walls include carboxyl, amino,
free aliphatic hydroxyls and phenolic hydroxyls which
have some affinity for the binding of metal ions (Van
Soest et al., 1991). The aim of the present trial was to
measure total tract digestibility (TTD) of alfalfa hay
macro and microminerals by the nylon capsule method
(Ttinacty et al., 1995).

MATERIAL AND METHODS

Alfalfa was cut at the beginning of flowering, Ist
cut, and dried in the field. The hay sample contained
185.3 g of crude protein, 288.9 g of crude fibre and
113.4 g of ash (g/kg of DM). The air-dried hay sample
was milled to pass through 1.0 mm sieve with trapezoid
perforations (Fritsch). The trial was performed on two
dairy cows in the second lactation. The trial took
42 days and was divided into two 21-day periods. The
cows were crossbred Black Pied Friesian x Czech Pied.
The ration consisted of alfalfa hay (4 kg), corn silage
28.1% DM (30 kg), and a mixture (6 kg) containing oat
meal (17%), wheat meal (12%), alfalfa meal (12%),
corn meal (25%), wheat bran (8%), soybean meal
(23%), dicalcium phosphate (2.5%) and NaCl (0.5%).
The ration was offered twice a day, at 6.00 a. m. and
3.00 p. m.

The capsules were made of nylon cloth (Uhelon,
Hedva Moravskd Trebova) with 42 um apertures. The
capsule shape was lenticular, with 10mm external dia-
meter and 8mm internal diameter (T¥inicty et al.,
1999). All capsules were marked by ineffaceable col-
our. The capsules were inserted between 5.30 and 6.00
a. m. hour on the first day of each period. They were
applied orally by the balling gun device introduced by
Corio (1976). Weighing of the samples to fill the cap-
sules was made in charges. Each charge contained
180 capsules. The total amount of the sample used for
one charge was divided by the total number of capsules
in one charge. For one application into one cow
1 260 capsules were needed.

Excrements were collected in 3-hour intervals for
the first 4 days of both periods and in 24 hour intervals
for the following 17 days. The excrements were col-
lected to vessels and were conserved with chloroform
(Schiemann, 1981). The capsules were recovered from
the excrements by washing against a 4mm screen,
washed in an automatic washing-machine (3 x 4 min),
and stored at —18 °C. The content of the capsules found
during the first 4 days of each period was analysed, the
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capsules from the following 17 days were only col-
lected for recovery determination. The influence of
washing was separately tested on 270 pieces of cap-
sules. They were only washed and stored at —18 °C,
then their content was analyzed.

The 3-hour intervals were grouped into time sections
(blocks) numbered 1, 2 and 3. The first time section
ended when minimum 270 capsules were gained, the
rest of the capsules from the following 3-hour intervals
were consequently placed in time sections No. 2 and 3.
Then the capsules of each individual time section were
divided according to the analyses. For DM, ash and
minerals determination 39%, for crude protein 29% and
for saccharides determination 32% were consumed.
The results of the DM, crude protein (Tfinacty et al.,
1999) and saccharide (Svozil et al., 1998) analyses
were already published. The capsules were cut, the rest
of the capsules was separated from the sample under
running water on a 1.9mm sieve and the samples were
dried overnight at 60 °C.

The capsules contained only a small amount of the
sample. For this reason the effect of the sample weight
on the resulting value of dry matter, ash and minerals
was tested. The test was performed for the sample
weights of 5.0, 2.0, 1.0, 0.5 and 0.3 g. For each sample
weight the determination was repeated six times.

The samples were analysed for DM by drying at
103 °C for 4 hours. Then the samples were ashed at
550 °C for 10 h. The ash was dissolved in 30 ml of 3 N
HCI (AOAC, 1984). The content of minerals in the
samples, except P, was determined by flame atomic
absorption spectrophotometry (AAS) on a Perkin-El-
mer model 4000 spectrophotometer (Perkin-Elmer
Corp., Norwalk, CT). Phosphorus was determined color-
imetrically by the molybdo-vanadate method (AOAC
1984). The results were evaluated by the multifactor
analysis of variance with Statgraphic version 5.0. The
capsule passage time (CPT) was calculated according
to Thielemans et al. (1978).

RESULTS

The content of dry matter, ash and minerals in al-
falfa hay determined for different weights of samples
is mentioned in Table 1. As it is shown, the content of
ash determined for sample weight 5.0 g was 109.1 g/kg,
while for 0.3 g it was 94.7 g/kg of DM and the value
of standard error of the mean (s.e.) increased from 0.62
to 0.91. On the contrary, only a minor effect of de-
creased sample weight was found with macrominerals
Ca, P, Mg and micromineral Mn. With these minerals
only a small increase of the s.e. values was found.
Slightly higher differences were found with K and Zn.
K values were lower with the sample weight of 1.0 g
(decreasing from 23.56 to 21.87 g/kg of DM), Zn va-
lues increased only with the 0.3 g sample weight. The
highest differences were found in Cu values. With the
sample weight of 5.0 g the determined content of Cu
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Table 1. Content of dry matter,

ash and minerals in alfalfa hay for different sample weights

Item Units (DM) 5.0 ¢ (s.e) 2.0g (se.) 1.0 g (s.e.) 0.5 g (s.e.) 03 g (s.e)
DM g/kg 919.6 (0.35) 922.1 (0.44) 924.2 (0.70) 922.8 (1.28) 922.2 (2.94)
Ash g/kg 109.1 (0.62) 105.6 (0.61) 103.7 (0.95) 100.6 (0.52) 94.7 (0.91)
Ca g/kg 17.5 (0.07) 17.4 (0.05) 17.9 (0.13) 18.1 (0.07) 18.4 (0.11)

P g/kg 3.00 (0.004) 2.99 (0.008) 2.99 (0.005) 3.00 (0.012) 2.95 (0.016)
K g/kg 23.6 (0.16) 23.2 (0.16) 21.9 (0.14) 21.9 (0.26) 21.2 (0.55)
Mg g/kg 2.51 (0.04) 2.50 (0.02) 2.48 (0.02) 2.47 (0.01) 2.69 (0.08)
Cu mg/kg 6.90 (0.18) 6.96 (0.21) 7.19 (0.32) 10.33 (0.25) 10.72 (0.40)
Zn mg/kg 24.3 (0.43) 24.1 (0.64) 24.0 (0.40) 24.1 (0.61) 29.9 (0.90)
Mn mg/kg 40.5 (0.25) 39.4 (0.57) 40.6 (0.37) 40.6 (0.80) 41.8 (0.39)

s.e. — standard error

Table 2. Wash-off of dry matter, ash and minerals from alfalfa hay
(s.e. values in brackets)

Item (units) Wash-off value
Dry matter (%) 33.2 (0.95)
Ash (%) 66.2 (2.25)
Ca (%) 313 (1.17)
P (%) 71.7 (0.74)
K (%) 98.4 (0.19)
Mg (%) 80.8 (1.07)
Cu (%) 66.0 (1.85)
Zn (%) 7.9 (3.26)
Mn (%) 46.2 (7.40)

was 6.90, while with the 0.3 g it was 10.72 mg/kg of
DM.

Following the above-mentioned results we decided
to take the sample weight 0.5 g for all analyses. Possi-
ble discrepancies in the digestibility value calculation
were eliminated by the fact that all of the incubated and

nonincubated sample analyses were carried out for
a single sample weight (0.5 g).

The results of washing nylon capsules with alfalfa
hay are mentioned in Table 2. The evaluation has re-
sulted in the finding that 33.2% of dry matter was lost
from the nylon capsules by washing. The highest value
of disappearance resulting from washing from all of the
minerals was found with K and Mg (98.4 and 80.8%),
while the lowest disappearance was found with Ca and
Zn (31.3 and 7.9%).

The effect of the individual periods and cows on
TTD values is shown in Table 3. As there were only
small differences between capsule passage times (CPT)
in periods 1 and 2 (36.2 vs. 36.0 h), no differences
between the values of total tract digestibility of ash and
minerals in periods 1 and 2 were expected. This as-
sumption was confirmed in most cases. Larger, but not
yet significant differences were found only with Zn,
and especially Mn (58.2 vs. 74.9%). A significant dif-
ference (P < 0.05) was found between CPT of cow 1
and 2 (29.5 vs. 42.7 h). This difference was probably
caused by individual variability of animals and surpris-

Table 3. Mean values of CPT' (h) and TTD? (s.e. values in brackets) of dry matter, ash and minerals in individual periods and for individual

cows (%)
it Period Cow
1 2 1 2

CPT 36.2 (5.84) 36.0 (5.87) 29.5 (3.28)" 427 (6.36)"
DM 67,6 (1.28) 67.6 (0.96) 70.0 (1.27) 68.2 (0.90)
Ash 87.1 (0.77) 85.7 (0.62) 86.6 (0.58) 86.2 (0.90)
Ca 78.5 (1.44) 77.5 (1.93) 76.5 (1.62) 79.5 (1.53)
P 94.9 (0.22) 94.4 (0.33) 94.6 (0.38) 94.7 (0.20)
K 99.4 (0.08) 99.3 (0.14) 99.3 (0.12) 99.5 (0.11)
Mg 96.0 (0.30) 95.7 (0.46) 95.6 (0.46) 96.1 (0.25)
Cu 88.2 (4.69) 87.9 (2.03) 87.2 (4.76) 88.9 (1.79)
Zn 74.9 (2.30) 80.7 (1.71) 77.0 2.12) 78.5 (2.62)
Mn 58.2 (4.56) 74.9 (4.24) 68.0 (5.58) 65.1 (5.88)

Means in the same factor with different superscripts differ (P < 0.05)

'cpT - capsule passage time, *I'TD - total tract digestibility
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Table 4. Mean values of CPT' (h) and TTD? (s.e. values in brackets) of dry matter, ash and minerals in individual time sections and total

means of digestibility (%)

Time sections
Item Total average
1 2 3
CPT 24.5 (1.96)" 333 (2.93)h 50.4 (6.64)° 36.1 (0.49)
DM 64.8 (0.60)" 67.7 (0.92) 70.3 (0.18)" 67.6 (0.25)
Ash 84.8 (0.58)" 86.4 (0.28) 88.0 (0.84)b 86.4 (0.17)
Ca 73.8 (1.28)" 78.0 (1.02) 82.1 (0.75)" 78.0 (0.33)
P: 94.5 (0.33) 95.0 (0.22) 94.5 (0.50) 94.6 (0.19)
K 99.3 (0.11) 99.3 (0.18) 99.6 (0.10) 99.4 (0.06)
Mg 95.3 (0.60) 96.2 (0.44) 96.1 (0.26) 95.8 (0.35)
Cu 83.7 (6.34) 88.4 (3.37) 92.0 (1.44) 88.0 (2.02)
Zn 74.3 (1.65) 76.7 (3.32) 82.3 (1.98) 77.8 (0.70)
Mn 56.6 (4.36) 65.1 (6.82) 77.9 (4.94) 66.5 (1.85)

Means in the time sections 1, 2 and 3 with different superscripts differ (P < 0.05)

'cpT - capsule passage time, 2TTD - total tract digestibility

ingly enough this finding had no influence on TTD of
minerals, small differences were determined (P > 0.05)
for Ca only (76.5 vs. 79.5%).

The highest effect on TTD of minerals was found in
the area of passage time of capsules through the diges-
tive tract, which is expressed for the individual time
sections (Table 4). The differences between CPT of all
individual time sections were significant (P < 0.05).
A significant level (P < 0.05) was also achieved in the
area of TTD values of ash and Ca obtained in time
sections 1 and 3. On the contrary, negligible differences
were found with minerals P, K and Mg, where the TTD
values exceeded 94%. Relatively high and logical differ-
ences were found with all microminerals, but the variabil-
ity increased with Zn, Cu and Mn (s.e. values varied
between 1.44 and 6.82), which was the reason why the
significant level was not achieved (P > 0.05).

Total average values of TTD of the minerals are
presented in Table 4. Above 90% TTD value was found
with P (94.6%), K (99.4%) and Mg (95.8%). The low-
est value was determined for Mn (66.5%).

DISCUSSION

Le Doux and Martz (1991) found that 34.6% of Ca
was washed from alfalfa hay with water, Emanuele and
Staples (1990) mentioned the percentage of 46.7%,
Joblin (1990) measured 33.8% of dissolved Ca in the
rumen liquid. These values are slightly over our value
(31.3%). Emanuele et al. (1991) evaluated TTD of Ca
alfalfa hay using the mobile nylon bag method and
their trials resulted in 91.0%. Using the nylon capsule
method has resulted in our 78.0 %. We can see that our
value is closer to the following values resulting from
the use of the nylon bag method. Emanuele and Staples
(1990) reported 59.3%, Le Doux and Martz (1991) 74.1%.

We found the high solubility of P and Mg in water
(above 70%). Ledoux and Martz (1989) using in vitro
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method, reported 87 and 89%. Our TTD values of P
and Mg (94.6 and 95.8%, respectively) were similar to
the values found by Emanuele er al. (1991) using the
mobile bag method with alfalfa hay (97.6 and 95.4%,
respectively). The nylon bag method has resulted in the
following values presented in literature (for P and Mg,
respectively): 85.1 and 95.2% (Emanuelle and Staples,
1990), 74.3 and 93.5% (Le Doux and Martz, 1991) and
83% (Mg only) determined by Playne et al. (1978). As
we can see, while our P values were a little lower, the
Mg values were comparable even to the literature data
achieved by means of the nylon bag method, which
means incubation in rumen only.

The highest solubility was found with K (98.4%).
Other authors also mentioned high values of this pa-
rameter with the alfalfa hay. According to Emanuele
and Staples (1990) it was 98% within 2 h. Playne et al.
(1978) using the nylon bag method reported 97%,
while the use of the same method resulting in 99.9%
was reported by Emanuele ef al. (1991).

According to Joblin et al. (1990) only a small
amount (15.9%) of the micromineral Cu was found in
the rumen liquid phase of wethers fed alfalfa hay. We
have found that 66.0% of Cu was washed from alfalfa
hay. This value is closer to that mentioned by
Emanuele and Staples (1990), who found 88.9% solu-
bility of alfalfa Cu in water. Using the nylon capsule
method we have obtained 88.0% TTD. This is less that
was achieved by Emanuele and Staples (1990) with the
nylon bag method (92.9%).

Solubility of Zn from alfalfa hay is generally low,
our value of 7.9% is in agreement with those mentioned
in literature, which are below 26% (Joblin et al., 1990;
Emanuele and Staples, 1990). TTD value (77.8%) is
similar to that obtained by Emanuele and Staples
(1990) using the nylon bag method (79.4%).

We have found only a single literature value in Mn.
Joblin et al. (1990) reported low Zn solubility in rumen
liquid (15.1%), which was 46.2% in our case (in water).
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CONCLUSSION

While the highest mineral wash-off values for alfalfa
hay samples were found with K and Mg, the lowest
values were found with Ca and Zn. Significant effect
(P < 0.05) of the passage time on total tract digestibility
was found with the ash and Ca, negligible differences
were determined with minerals P, K and Mg. High but
not significant differences (P > 0.05) were obtained
with Zn, Cu and Mn total tract digestibility. When our
results were compared with the literature data on alfalfa
hay minerals TTD, our value of Ca TTD was found
slightly lower, while a good agreement was obtained
with P, Mg and K. Our values of Cu and Zn TTD were
close to the literature data obtained by the nylon bag
method, and as for Mn, there is a lack of information
in literature.
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STRAVITELNOST DUSIKATYCH LATOK A TUKOV
Z KRMNYCH DAVOK PRE NORKY PRI ROZNOM
ZASTUPENI HOVADZIEHO MASA

DIGESTIBILITY OF DIETARY PROTEINS AND FATS FROM DIETS
WITH DIFFERENT PROPORTIONS OF BEEF FOR MINKS

K. Siivegova', D. Mertin', P. Flak', Z. CereSiiakova', E. Podolanova', I. Totka’

1Research Institute of Animal Production, Nitra, Slovak Republic
Slovak Agricultural University, Nitra, Slovak Republic

ABSTRACT: An experiment was conducted in the Research Institute of Animal Production at Nitra. Five standard male
minks were included in experiments at four months of age. The animals were clinically healthy and were examined for
plasmocytosis. The objective of the experiment was to determine digestibility of dietary proteins and fats from diets for minks
with different percentage proportions of beef and digestibility of these nutrients in the feed itself. The experiment consisted
of four separate stages. The animals received control diets with the lowest proportion of beef — 31.4% in stage I. Beef contents
were increased to 40.3% in stage II, to 44.3% in stage III and to 55.2% of the initial content in stage I'V. Every experimental
stage had two periods — a preparatory one and an experimental one. The stages followed each other uninterruptedly during
the experiment. The preparatory period lasted for seven days, when the animals accustomed to a new diet, the experiment
lasted for five days. The animals were fed twice a day - at 9.00 and 15.00 hours. Parameters necessary to calculate digestibility
coefficients for diets were recorded during the experiment, that means feed intake, residues of unconsumed feed and excre-
ments. Samples to determine the parameters were taken twice a day, an hour before feeding (i.e. at 8.00 and 14.00 hours) in
all cases, and they were weighed to the nearest of 0.1 g. Basic organic analysis was carried out in feed and excrement samples
in accordance with the standard STN 46 7092. Protein and fat digestibility of control diet was determined by a direct method
and that of beef by an indirect method (Schiirch, 1969). Protein digestibility coefficient in the experimental diets for minks
with increasing percentage of dietary beef increases from 76.94 to 81.09% and fat digestibility coefficient decreases from
94.22 to 89.88%. Significant differences in protein and fat digestibility were established between control diet and experimental
diets with higher beef percentage as well as between the separate experimental diets.

Digestibility coefficients of proteins and fat for beef were 85.87% and 88.13%, respectively.

Keywords: minks; beef; feed digestibility; protein digestibility; fat digestibility

ABSTRAKT: Cielom experimentu bolo zistit straviteInost dusikatych latok a tukov z kimnych davok pre norky pri roznom
percentudlnom podiele hovidzieho misa a tieZ straviteInost tychto Zivin v samotnom hovidzom mise. V pokuse bolo pit
samcov norky Standardnej vo veku $tyroch mesiacov, ktoré boli ustajnené v bilanénych klietkach. Pokus sa skladal zo $tyroch
etdp. V prvej etape sa vychddzalo z kfimenia zvierat kontrolnou kfmnou davkou, ktord je charakterizovand najniZ§im podielom
hovidzieho misa — 31,4 %. V druhej etape sa obsah hovidzieho misa zvysil na 40,3 %, v tretej etape na 44,3 % a v §tvrtej
etape na 55,2 % z povodného obsahu. Koeficient stravitelnosti dusikatych latok v sledovanych kfmnych davkach pre norky
so stipajlicim percentudlnym podielom hovidzieho mésa v kfmnych ddvkach stipol z 76,94 na 81,09 % a koeficient stravi-
telnosti tukov klesol z 94,22 na 89,88 %. V samotnom hoviidzom mise mal koeficient strivitelnosti dusikatych latok hodnotu
85,87 % a tukov 88,13 %.

KI'dcové slova: norky; hovidzie miso; straviteInost kfmnej dévky; straviteInost dusikatych latok; straviteInost tukov

UvVOoD vyZive noriek v poslednych rokoch, kedy podiel dra-

hych bielkovinovych krmiv v kimnej davke klesa a je

Stravitelnostou kimnych davok pre norky zaloZe-
nych predovietkym na baze ryb a rybieho odpadu a po-
trebou Zivin, hlavne dusikatych latok, sa zaoberalo viac
autorov. Dahlman er al. (1996) upozornili na potrebu
vyskumu v oblasti stravitelnosti dusikatych latok z biel-
kovinovych krmiv pre norky vzhladom k zmenam vo

CZECH J. ANIM. SCL, 45, 2000: 71-74

potrebné klast doraz na ich kvalitu a vyvdZenost
kimnej davky. Jorgensen a Glem-Hansen (1973) navrh-
li Specidlne klietky pre bilanéné pokusy na norkéch.
Glem-Hansen (1979) sa zaoberal vhodnostou a stravi-
telnostou zdkladnych i doplnkovych krmiv v kimnych
ddvkach noriek pouZivanych v Skandinavii. Potrebou
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proteinov, ich stravitelnostou a biologickou hodnotou
pre rastiice norky sa zaoberali Jorgensen a Eggum (1971),
Jorgensen a Glem-Hansen (1972), Skrede (1978), Bor-
sting a Clausen (1996) a pre laktujiice a rastice norky
Glem-Hansen (1979, 1980a, b) a Mertin et al. (1996).
Skiivan (1994) sledoval stravitelnost dusikatych latok
suchych krmiv u noriek.

MATERIAL A METODA

Experiment sa realizoval na Experimentélnej farme
koZuginovych zvierat Vyskumného dstavu Zivocisnej
vyroby v Nitre. Do pokusov bolo zaradenych pit sam-
cov norky $tandardnej vo veku $tyroch mesiacov. Zvie-
rata boli klinicky zdravé a vySetrené na plazmocytézu.

Cielom experimentu bolo zistit stravitelnost dusika-
tych latok a tukov z kimnych davok pre norky pri réznom
percentudlnom podiele hovidzieho misa a tieZ stravi-
telnost tychto Zivin v samotnom krmive. Pokus sa skla-
dal zo Styroch samostatnych etdp podla tejto schémy:

Kontrolna skupina Pokusné skupiny
Al Ay Ay Ay

Obsah hoviidzieho miisa

v kfmnej déivke (%) g

40,3 44,3 552

Kimne davky pre norky st uvedené v tab. 1.

Zvierata boli ustajnené v §pecidlnych bilanénych kliet-
kach, a to mesiac pred zaCiatkom experimentu kvoli
adaptécii na nové prostredie. Kazd4 etapa pokusu sa
skladala z dvoch obdobi — pripravného obdobia a vlast-
ného pokusu. V priebehu experimentu jednotlivé etapy
bezprostredne nasledovali za sebou. Pripravné obdobie
trvalo sedem dni, pocas ktorych si zvierata zvykali na
novi kfmnu dévku, a vlastny pokus trval pat dni. Zvie-
rata sa kimili dvakrat denne — 0 9.00 a 15.00 hodine.
Nutri¢nd hodnota kimnych davok je uvedend v tab. 2
a koreSponduje s normou pre dani vekovi kategériu
a fyziologické §tadium zvierat, ktord uvadzaji Mertin
et al. (1994).

V priebehu vlastného pokusu sa u zvierat sledovali
parametre potrebné pre vypocet koeficientov stravitel-
nosti kimnych davok, to znamena prijem krmiva, zbytok
neskonzumovaného krmiva a mnoZstvo trusu. Vzorky
pre sledované ukazovatele sa odoberali dvakrat denne,
vzdy hodinu pred kimenim (teda o 8.00 a 14.00 hodi-
ne) a véZzili sa s presnostou na 0,1 g. Vo vzorkéach kr-
miva a trusu sa stanovil zakladny organicky rozbor
podla STN 46 7092.

Stravitelnost dusikatych latok a tukov v kontrolnej
kfmnej davke sa zistoval priamou metédou a stravitel-
nost sledovanych Zivin v hoviddzom mise nepriamou
(diferen¢nou) metédou (Schiirch, 1969).

VYSLEDKY A DISKUSIA

Zakladné variacno-Statistické charakteristiky stravi-
telnosti Zivin v sledovanych kfmnych ddvkach su uve-
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Tab. 1. Kfmne divky pre norky v jednotlivych etapich pokusu —
Diets for minks at the separate experimental stages

Kaiponenty! a4 fﬁﬁ;‘:‘lﬁf Pokusné skupiny'”
A, A, | Ay | oA,

Hoviidzie miiso® 60,0 750 | 81,0 | 96,0
Hydinovy odpad — hlavy? 105,0 81,0 | 60,0 | 36,0
Rybi odpad (slede)* 24 45 | 150 | 150
NOR 11 18,0 18,0 18,0 | 18,0
Sugené mlicko® - 24 30 | 30
Plastin MD 5,0 5,0 5,0 5,0
Roboran H 0,2 0,2 0,2 0,2
Vitamin C% (mgks™'.d™") 40,0 | 40,0 | 40,0 | 40,0
B-komplex” 03 0.3 03 0,3

Spolu® 191 186 | 183 | 174

NOR II - komer¢ne vyribana zmes Srotov pre misoZravé koZusinové
zvieratd (PNZ Galanta)

ZloZenie (%): suSené odtuénené mlicko 40, kvasnice melasové 9,
extrahovany 3rot s6jovy 5, kukurica 20, pSenica 20, jaimeii 23, ovos
16, minerdlny doplnok MD NORVIT 3

Plastin MD - komer&ne vyribany minerdlny premix (BIOVETA
Ivanovice na Hané)

ZloZenie (v 1 000 g): uhli¢itan vépenaty 814,8 g, fosfore¢nan
vdpenaty 75,0 g, uhli¢itan hore¢natovipenaty 69,0 g, kysli¢nik
Zelezity 5,0 g, kfimna aroma 0,6 g, minerilny doplnok stopovych
prvkov MD IV (Fe, Cu, Mn, Co, As, Zn, J) 21,4 g, kysli¢nik zi-
no¢naty 1,78 g, siran Zeleznaty 12,46 g

Roboran H - komer¢ne vyribany vitamino-minerdlny premix
(UNIVIT s.r.0., Uniov)

ZloZenie (v 1 000 g): vitamin A 500 000 m.j., Dy 100 000 m.j., K5
20 mg, E 750 mg, B, 25 mg, B, 40 mg, B¢ 20 mg, B, 0,5 mg, biotin
10 mg, niacin 200 mg, pantothenan vapenaty 200 mg, cholinchlorid
20 000 mg, Fe 380 mg, Cu 150 mg, Zn 140 mg, Mn 110 mg, Co
6 mg, J 20 mg, Ca 180 mg, P 58 mg, sacharin 250 mg

NOR II - commercial mixture of coarse meals for carnivorous fur
animals (PNZ Galanta)

Composition (%): skim milk powder 40, molasses yeasts 9, soybean
meal 5, corn 20, wheat 20, barley 23, oats 16, mineral supplement
MD NORVIT 3

Plastin MD — commercial mineral premix (BIOVETA Ivanovice in
Hand)

Composition (per 1 000 g): calcium carbonate 814.8 g, calcium
phosphate 75.0 g, magnesium-calcium carbonate 69.0 g, ferric oxide
5.0 g, feeding flavor 0.6 g, mineral suppl of trace el MD IV
(Fe, Cu, Mn, Co, As, Zn, J) 21.4 g, zinc oxide 1.78 g, ferrous sulfate
1246 g

Roboran H — commercial vitamin-mineral premix (UNIVIT s.r.o.,
Unicov)

Composition (per 1 000 g): vitamin A 500 000 i.u., Dy 100 000 i.u.,
K3 20 mg, E 750 mg, B, 25 mg, B, 40 mg, B4 20 mg, B, 0.5 mg,
biotin 10 mg, niacin 200 mg, calcium pantothenate 200 mg, choline
chloride 20 000 mg, Fe 380 mg, Cu 150 mg, Zn 140 mg, Mn 110 mg,
Co 6 mg, J 20 mg, Ca 180 mg, P 58 mg, saccharin 250 mg

'ingrcdients. Zbeef, Jpoullry waste — heads, *fish waste (herring),
Smilk powder, fvitamin C, "vitamin B complex, Stotal, “control
group, Ioexperimem.'nl groups

dené v tab. 3 a vysledky dvojfaktorovej analyzy roz-
ptylu s vybranymi porovnaniami stravitelnosti krmiv
v tab. 4.

Koeficient straviteInosti dusikatych l4tok v prvej etape
pokusu s kontrolnou kfmnou davkou mal hodnotu
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Tab. 2. Nutri¢nd hodnota kfmnych dévok pre norky v jednotlivych
etapich pokusu — Nutritive value of diets for minks in the separate
experimental stages

Ziviny' A, A, A, Ay

ME  (kJ.ks™'.d™!) |1 289,65 |1 281,35 |1 275,59 |1 259,39
SNL  (gks™'.d™h) 25,29 24,90 25,05 24,96
ST (gks™.d™") 15,90 15,69 15,39 15,03
SBNLV (gks™'.d™") 11,43 11,85 12,03 12,00
Sugina? (%) 30,03 37,33 | 3340 31,65

ME - metabolizovateInd energia; ME ) = (18,81 . SNL) + (38,87 .
ST) + (17,14 . SBNLV) (Pereldik er al., 1987); SNL - straviteIné
dusikaté latky, ST — straviteIné tuky; SBNLV - straviteIné
bezdusikaté litky vytazkové

ME - metabolizable energy; ME(U) = (18.81 . DP) + (38.87 . DF) +
(17.14 . DNFE) (Pereldik er al., 1987); SNL - digestible proteins; ST —
digestible fats; SBNLV — digestible nitrogen-free extract

'nutrients, 2dry matter

76,94 %, v druhej etape s 40,3% podielom hovidzieho
misa 81,25 %, v tretej etape s 44,3% podielom hovi-
dzieho misa 80,78 % a v §tvrtej etape s 55,2% podie-
lom testovaného krmiva 81,09 %. Preukazné rozdiely
v stravitelnosti dusikatych latok boli medzi kontrolnou
kfmnou davkou a ostatnymi tromi pokusnymi kfmnymi
davkami so zvySenym podielom hovidzieho misa, ale
aj medzi pokusnymi kfimnymi ddvkami navzdjom.

Koeficient stravitelnosti tukov mal v sledovanych eta-
pach pokusu, respektive skupinich zvierat hodnoty
94,22 %, 91,74 %, 92,31 % a 89,88 %. Rovnako ako
pri stravitelnosti dusikatych latok sme i pri stravitel-
nosti tukov zaznamenali signifikantné rozdiely medzi
kontrolnou kfmnou ddvkou a ostatnymi tromi pokusny-
mi kimnymi déavkami navzijom.

Vysledky straviteInosti sledovanych Zivin v samom
hoviddzom mise v zavislosti od jeho podielu v kimnych

Tab. 3. Zdkladné variacno-Statistické charakteristiky stravitelnosti dusikatych latok a tukov v sledovanych kimnych davkach noriek (%) —
Basic variation-statistical characteristics of protein and fat digestibility in experimental diets for minks (%)

Koeficient Etapa pokusu (skupiny zvierat)®
strdvitelnosti! A, A, A, A
x 76,94 81,25 80,78 81,09
N-litky? | s 0,95 0,63 073 0,66
v % 6,20 3,87 4,51 4,09
Preukazné rozdiely® 1:2%F 134 4% 2:4%* 3:4%
x 94,22 91,74 92,31 89,88
Tuky* 5 0,42 0.20 0,19 0.28
v % 2,23 1,09 1,02 1,57
Preukazné rozdiely 1:2%F 137 1:4%F 2:47 3:4%

*P <005 " P<0,01

Pocet pozorovani zvierat v skupine A; aZ Ag—n = 25 (5 zvierat x 5 dni)
Number of determinations in animals of groups A, to A, - n = 25 (5 animals x 5 days)

'digestibility coefficient, 2proteins, significant diff

“fats, Sexpc. i

| stage (groups of animals)

Tab. 4. Dvojfaktorovd analyza rozptylu s vybranymi porovnaniami stravitelnosti kimnych divok — Two-factor analysis of variance and

selected comparisons of feed digestibility

Socfiadeiopgrnh StraviteInosf N-latok® Strévitelnost tukov’
Zdroj variability f
MS F MS F
,0594 ,656" N 473"
Skupiny2 A 19 106,059 9,656 79,8754 34,473
3
16 10,9836 2,3170
Dni x skupiny® P
80
Zvieratd' B 4 24,1647 3,164% 6,3758 6,486""
Interakcia® AB 12 50,3602 6,593 6,0833 6,189
Chyba pokusu® BP:A 64 7,6382 0,9830
Preukazné rozdiely” 112713 1:4* 2.4 344 213 14T 24 34
Fy (f, f5)
0,05 0,01
A 3,239 5,292
B 2,513 3,622
AB 1,904 2,471

'source of variability, Zgroups. 3days X groups, *animals, Jinteraction, 6cxperiment error, 7signiﬁc:mt differences, “protein digestibility, “fat

digestibility
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Tab. 5. StriviteInost dusikatych litok a tukov v hoviidzom mise (%) — Digestibility of proteins and fats in beef (%)

Koeficient Etapa pokusu (skupina zvierat)* Preukaznosf
strdvitelnosti! ' A, i prismer rozdielov’
N-latky? 87,63 85,56 84,42 85,87

Tuky? 88,06 89,92 86,40 88,13 3:4%

*P <005 " P <001
Podet zvierat N = 5
Sample size N = 5

!digestibility coefficient, *proteins, *fats, 4cxperimenm] stage (group of animals), 5signiﬁcance of differences

davkach s uvedené v tab. 5. Stravitelnost dusikatych
latok v hoviddzom mise mala len klesajiicu tendenciu,
vysledky neboli preukazné. Pri 40,3% podiele hovédzi-
eho misa v kimnych ddvkach mala jeho stravitelnost
hodnotu 87,63 %, pri 44,3% — 85,56 % a pri 55,2% —
84,42 %. Vysledky straviteInosti tukov v hovidzom mise
mali hodnoty 88,06 %, 89,92 % a 86,40 %. Preukazné
rozdiely boli zistené medzi tretiou a $tvrtou skupinou.

ZAVER

1. Koeficient stravitelnosti dusikatych latok v sledova-
nych kimnych davkach pre norky so stiipajicim per-
centudlnym podielom hovidzieho midsa v kimnych
davkach stipa z 76,94 na 81,09 % a koeficient stra-
vitelnosti tukov klesa z 94,22 na 89,88 %.

2. Koeficient strdvitelnosti dusikatych latok v ho-
viadzom miise je 85,87 % a v tukoch 88,13 %.
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EVAPORACNI OCHLAZOVANI DOJNIC
V NEHOMOGENNIM TEPLOTNIM POLI

EVAPORATIVE COOLING OF COWS IN A NONHOMOGENEOUS
TEMPERATURE FIELD

J. Dolejs, O. Toufar, J. Knizek

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

ABSTRACT: Drifts of water were spread on the cow body surface at a stable temperature of 25 °C. Approximately after
3.5 minutes the ventilation of cool air (at the temperature of 22 °C and the relative humidity of 60%, 1.6-1.8 m/s) started
either on lumbar or shoulder part of the body for the period of 30 minutes. The surface temperatures of the cow body were
screened by an infra-red spectrum camera and consequently evaluated on the body parts most exposed to cool air. Six points
of time were determined for screening: the 1st for time before the beginning of evaporation cooling, the 2nd for 3.5 minutes
after the beginning of drift water spreading (beginning of air-ventilation), then after 10, 20 and 30 minutes (end of air
ventilation), and still 3,5 minutes after the end of this air-ventilation. Conclusions of this infra-red screening were: the method
of evaporative cooling decreased the body surface temperature by 3 K during 3.5 minutes. The consequent air-ventilation
caused cooling down by § K during 10 minutes (at shoulder part exposition) and by 6 K (at lumbar part exposition),
respectively. After 10 minutes of the air-ventilation the process of cooling down stopped and an opposite process began, that
means the process of warming up, even if the body surface was still cooled down on one of the exposed parts. This trend
might lasted even after the 30th minute of the air-ventilation.

Keywords: dairy cow; high temperature stress; evaporative cooling; thermographic camera; body surface temperature; air-
ventilation

ABSTRAKT: V prostfedi staje s teplotou 25 a 27 °C byla na povrch téla dojnice aplikovina vodni tfi3t. Po cca 3,5 minutich
bylo zapocato s vhanénim chladnéj$iho vzduchu (22 °C, 60% relativni vlhkost, 1,6-1,8 m.s™") bud na lopatkovou, nebo
bederni &ast téla po dobu 30 minut. Povrchové teploty téla dojnice byly snimany termografickou kamerou v infralerveném
spektru a nasledné vyhodnoceny v oblasti télesnych partii exponovanych chladnéj§im vzduchem a na stfedu trupu. Bylo
stanoveno Sest Casovych bodl pro snimdni: pfed zapoletim evaporaéniho ochlazovini, 3,5 minuty po aplikaci vodni tfisté
(= start ventilace), v 10., 20. a 30. minut& (konec ventilace) a 3,5 minuty po ukonéeni ventilace. Vyhodnocenim te;moviznich
snimki se doSlo k témto zavérim: PouZitim evaporaéniho ochlazovani u dojnic se dosdhne sniZeni povrchové teploty téla
0 3 K b&hem 3,5 minut. Néslednd ventilace chladn&jiho vzduchu zpisobila ochlazeni téla dojnice béhem 10 minut o 5 K (pfi
expozici na lopatkovou &ast), resp. 6 K (pfi ventilaci na bederni ¢ast). Po 10. minuté ventilace se ochlazovéni povrchu téla
zastavilo a nastal reverzni proces, tj. oteplovani téla, i kdyZ byl povrch téla na jednom z exponovanych mist stile ochlazovén.
Tento trend by zfejmé trval i po 30. minuté ventilace.

Klicové slova: dojnice; teplotni stres; evapora¢ni ochlazovani; termografickd kamera; povrchova teplota téla; ventilace
vzduchu

UvoD

Princip evaporaéniho ochlazovani povrchu téla doj-
nic byl s uspéchem ovéfen pii vysokych teplotach
prostfedi béhem letniho obdobi. Ochlazovani bylo
ucinné jiz od 19 °C a téméf dokazalo eliminovat tep-
lotni stres i na drovni teploty prostiedi 32 °C. Ochla-
zovani povrchu téla muZe byt zesileno i pfirozenou
ventilaci stdje, kterd muZe v urditych situacich nabyt
formy pravanu. Tato skute€nost v8ak znamena, Ze tep-

lotni pole ve stdji neni homogenni. Hypoteticky muZe
tedy dojit k podchlazeni nékterych partii téla zvifete.
Z tohoto diivodu byla modelovéna situace, na niZ bylo
mozné dokumentovat simultanni pisobeni obou zpuso-
b ochlazovani (evaporace a nehomogenni proudéni
vzduchu) na distribuci hodnot povrchové teploty (PT)
téla dojnic.

Vysoké teploty prostfedi znamenaji pro skot znac-
nou zatéZz. Z toho vyplyvaji opatfeni, kterd maji teplot-
ni stres eliminovat. Velmi G¢inné jsou zasahy fyzikal-

ReSeni bylo uskuteénéno v rimci grantu Narodni agentury pro zem&d&lsky vyzkum (projekt & EP 09600063 13).
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niho charakteru do ustajovaciho prostiedi. Je to zvySe-
né proudéni vzduchu a evaporaéni ochlazovéni, které
spociva v davkové aplikaci vodniho spreje na povrch
tél zvirat. Her et al. (1988) uvadéji, Ze metoda evapo-
radniho ochlazovani ma velmi pozitivni vliv na fyzio-
logické funkce dojnic. RovnéZ uZitkovost je pozitivné
ovlivnéna. Wolfenson (1988) zduraziiuje reprodukéni
aspekty tohoto zpiisobu ochlazovani. ProdluZuje se do-
ba fije a zvySuje se podil zabrezlych dojnic. V navazu-
jici reprodukéni fazi se sniZil pocet poporodnich kom-
plikaci, pfestoZe byla u narozenych telat zaznamenéana
vy§§i Ziva hmotnost. Na urdité nebezpedi vSak upozor-
fluje Vavak (1981). Vlivem priivanu miZe dojit k pod-
chlazeni télesnych organu a v dusledku dlouhodobé va-
sokonstrikce dochéazi k nedostate¢nému okysli¢eni
tkani. Tato skuteCnost pusobi negativné na fagocytozu,
¢imZ se vytvéieji prfedpoklady pro rozmnoZovani pato-
gennich zéarodku.

Model evaporac¢niho ochlazovani v podminkach jiz-
niho Japonska (jih ostrova Kjisi) popsali a vyhodnotili
Aii et al. (1988). Popisovany model ochlazovani se
priznivé projevil na fyziologii zvifat a mél efektni do-
pad na uZitkovost dojnic. SniZeni ztrat nidoje mléka se
projevilo pfedev§im v extrémné teplych létech, coZ mé-
lo zna¢ny vliv na ekonomiku vyroby mléka.

V naSich podminkach kvantifikovali pozitivni vliv
ochlazovani dojnic v letnim obdobi Dolej§ et al.
(1995). Uvadgji, Ze zésah zacina byt fyziologicky ¢in-
ny jiz od teploty prostiedi 22 °C. Se zvySujici se tep-
lotou (bylo ovéfovano az do teploty 32 °C) se zvySuje
i ucinnost zdsahu. Podobnym zpisobem se tento aspekt
promitd i do ekonomiky vyroby mléka. Ochlazovani
dojnic se pozitivné promitlo i do jakosti mléka (sniZeni
po¢tu mikroorganismi a Coli-bakterif).

Mechanismus pisobeni evaporacniho ochlazovani
u jalovic sledovali metodou termovizniho sniméani
KniZkova et al. (1996). Dospéli k zévéru, Ze aplikova-
na davka vody postaci ochladit télo jalovic po dobu 45
az 60 minut (v prostiedi 27 az 31 °C) a po této dobé je
nutné dalSi ochlazeni (nova davka vody).

MATERIAL A METODA

V experimentu byly pouZity dvé kravy dojného typu
(niZinné plemeno) s uZitkovosti 7 350 a 7 500 kg mlé-
ka. Obé byly na tfeti laktaci, 85, resp. 90 dni po oteleni
a jiz pripusténé. Po celou dobu konéni experimentu by-
ly ustajeny vazné v klimatizované staji. V této stéji se
uskutecnilo i snimani povrchové teploty-tél zvifat ter-
mografickou kamerou. Pfi této operaci stila snimani
dojnice ve fixanim boxu.

Organizacni usporadéni pokusu:

1. Navykaci obdobi na technologii ustajeni — pfi teplo-
t€ 17 °C po dobu 7 dni.

2. Obdobi zvySovani teploty prostfedi ze 17 °C na
25 °C béhem ¢&tyf dnu, tj. 2 K/den (zmény teploty
jsou uvadény v Kelvinech = K).
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3. Prostiedi s teplotou 25 °C, 40-50% relativni vlhkosti
— 1. den sniméni PT u obou dojnic (8-16 h). Po do-
konceni snimani se teplota ve stéji upravila na 27 °C.

4. Prostfedi s teplotou 27 °C, 40-45% relativni vlhkos-
ti — 2. den sniméani PT u obou zvifat (8-16 h).

5. Teplota prostiedi 17 °C, odsun dojnic do produkéni-
ho stida.

Ve viech obdobich experimentu byla rychlost
proudéni vzduchu ve staji do 0,25 msL.

Evaporaéni ochlazovani: Spocivalo v aplikaci
vodniho spreje na povrch téla dojnice v boxu. Voda se
vlivem tepla dojnice odpafuje, a tim se ochlazuje po-
vrch jejiho téla. K aplikaci bylo pouZito upraveného
zahradniho postfikovace. Béhem 1 minuty bylo apliko-
véano 0,55 | vody (14 °C) na povrch téla dojnice.

Ventilace vzduchu: Homogenita teplotniho pole
byla naruSena chladngj§im vzduchem z vedlej3i staje,
kde byla udrZovéna nizsi teplota 22 °C (45-55% rela-
tivni vlhkost). Vzduch z této stije byl nasdvan ventila-
torem a smérovan bud na lopatkovou &ast téla (L), ne-
bo na bederni krajinu (BK). Oblast zasaZena timto
chladnéj$im vzduchem byl kruh o praméru 85-95 cm.
Rychlost pfivadéného vzduchu byla na trovni dojnice
1,6-1,8 m.s™\. Ventilace zatala cca 3,5 minuty po do-
konceni aplikace vodni tfi§t¢ a trvala 30 minut.

Termografickd kamera: Bylo pouZito kamery
NEC SAN-EI, typ 6T62, s teplotnim rozlifenim 0,1 °C.

Harmonogram sniméni PT: RozloZeni PT na téle
dojnice bylo snimano termografickou kamerou v infra-
Cerveném spektru svételného zafeni. Snimky byly ex-
ponovany v tomto poradi:

1. stav pred aplikaci vodniho spreje

2. cca 3,5 minuty po skoneni aplikace vodni tfisté,
pied zacitkem ventilace

3. v 10. minuté ventilace

4. ve 20. minuté ventilace

5. ve 30. minuté ventilace, ihned po ném se ventilace
ukoncila

6. cca 3,5 minuty po ukondeni ventilace.

Prestdvka mezi méfenimi byla u kaZdé dojnice cca
50 minut.

Diference teploty prostfedi a teploty piivadéného
vzduchu byla stanovena na 3 K (25 a 22 °C), resp.
5K (27 a22°C).

Vyhodnoceni termografickych snimki: Vzhledem
k rozsahlosti dat byl nejprve zvolen zpusob porovnéni
tii oblasti povrchu téla, z toho dvé oblasti byly stfidavé
vystaveny piisobeni chladnéj§iho vzduchu — oblast lopat-
ky (L) a oblast bederni krajiny (BK). Tyto oblasti byly
doplnény oblasti stiedu trupu (S). Vysledné hodnoty jsou
prumérem hodnot od dvou dojnic a &ty mé&feni.

VYSLEDKY A DISKUSE
Podle charakteristickych reakci dojnic na ochlazova-

ni (evaporacni a zvySené proudéni vzduchu) je jejich
prub&h rozdélen na &tyii faze:
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Obr. 1. Gradienty zmé&n PT pfi te-
plot& 25 °C — ST changes course —
environment temperature 25 °C

——L
—x—8
—a— BK

—
—a—L
—%—8 ‘
—=—BK |

Obr. 2. Gradienty zm&n PT pHi te-
plot& 27 °C - ST changes course ~
environment temperature 27 °C

——L
—x—8
—a— BK

30 min T po 3,5 min

——L
—x—8
~a—BK

For Figs. | and 2: Lopatka - expo-
zice = shoulder-blade region expose,
evaporaénf ochlazovinf = water
evaporation cooling, ventilace = air-
ventilation duration, bez ventilace =
without air-ventilation, L = lopatka
= shoulder, S = stfed trupu = trunk,
BK = bedernf krajina = lumbar, BK
- expozice = lumber region expose
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1. faze: Pokles PT téla vlivem evaporaéniho ochlazeni

Po aplikaci vodni tii§t€ doslo k nejintenzivn&j$imu
odpafovani z povrchu téla v oblasti lopatky a stfedu
trupu (v krajiné Zeberni). PT téchto partii poklesly za
dobu 3,5 minut o 2,8 aZ 3,4 K, coZ odpovidé gradientu
0,80-0,97 K/1 min. U zmin&nych partii téla byl nejvice
ochlazovan stfed trupu pfi teploté prostiedi 25 °C
(tab. 1, obr. 1), av8ak pfi teploté 27 °C (tab. 1, obr. 2)
to byla lopatkova partie. Rychlost ochlazovani bederni
krajiny byla v obou pfipadech niZ§i — za uvedenou do-
bu se ochladila o 2,5, resp. 2,3 K. Tomu odpovida
i gradient teplotnich zmén.

2. faze: Pokles PT téla dojnice vlivem ventilace vzduchu
Tato féze je charakterizovéna nejvét§im poklesem

PT. Jeji priubéh byl determinovdn zaCitkem ventilace
chladnéjsiho vzduchu po dobu 10 minut. Prib&h této

faze je uveden v tab. 2. Je zfejmé, Ze ochlazovani téla
v této fazi bylo ponékud zpomalovano vyssi teplotou
prostiedi (27 °C). Rozdil byl ve srovnéani s teplotou
prostiedi 25 °C az 2 K (L a S) pfi BK-expozici. Pfi
L-expozici nebyl jiZz tak velky rozdil.

S ohledem na rozloZeni hodnot povrchového ochla-
zovani na téle zvifete bylo zachovano pfirozené puso-
beni, tj. nejvice se ochlazovala exponovani partie téla,
nejméné partie nejvzdéalengjsi. Toto pravidlo bylo po-
nékud poruSeno pfi teploté prostfedi 27 °C a pfi L-ex-
pozici, kdy se po exponované partii (L) nejvice ochla-
dila nejvzdalen&jsi partie (BK). Rozdilny pokles PT
ovlivnil i gradienty zmén PT.

3. faze: Vzestup PT téla dojnice p¥i ventilaci chladného
vzduchu

Tento dsek je charakterizovan trvalym vzestupem
PT - od 10. minuty ventilace aZ po jeji ukon&ent, tj. do

Tab. 1. Prub&h evaporaéniho ochlazovéni — Water evaporation cooling course

Teplota prostfedi®

Ukazatel' 25 °C 27.9C

L3 s¢ BK’ L S BK
Potitedni PTS °C 33,6 339 34,0 36,0 36,1 356
PT po aplikaci vody7 (za 3,5 minuty) °C 30,8 30,9 31,5 32,6 33,1 333
Rozdil PT® (efekt evaporagniho ochlazeni)’ K 2,8 3,0 2,5 34 3,0 23
Pofadf ochlazeni'? 2 1 3 1 2 3
Rychlost ochlazovéni!! AK/1 min 0,80 0,86 0,71 0,97 0,86 0,66

Ipm'nmett:r. Zembient temperature, 3shoulder, *trunk, *lumbar region, (’opening ST, "after water pplication 8ST diff “water evapora-

tion cooling effect, I"cmsling order, Ilcooling speed

Tab. 2. Prib&h dal3iho ochlazovéni ventilaci chladn&j§iho vzduchu — Next cooling with colder air-ventilation

Ukazatel' L-expozice? BK-expozice?

Teplota prostfed(’: 25 °C L4 s’ BK*® L S BK
Poddtedni PT °C (= konec evaporaénfho ochlazovénf)® 30,8 309 315 30,8 309 31,5
Nejniz3f dosazend PT! °C (v 10. minuté ventilace)'' 25,0 26,5 26,8 25,3 248 24,6
Rozdil PT'? (efekt ventilace)'? K 58 44 4,7 55 6,1 69
Potadf ochlazovénf'4 1 2 3 3 2 |
Rychlost ochlazovanf!$ AK/1 min 0,58 0,44 0,47 0,55 0,61 0,69
Celkové ochlazeni'® (evaporaéni + ventilace)'? K 8,6 7.4 6,2 8.3 9,1 9.4
Ukazate!' L-expozice? BK-expozice®

Teplota prostredi’: 27 °C 54 §3 BK® L S BK
Potdteént PTY °C (= konec evaporaéntho ochlazovént)? 326 331 333 326 33,1 336
Nejni23f dosaZend PT'? °C (v 10. minuté ventilace)'' 28,1 28,9 28,9 29,2 28,8 27,4
Rozdil PT'? (efekt ventilace)'? K 4,5 42 44 34 43 59
Pofadf ochlazovdn('4 1 3 2 3 2 1
Rychlost ochlazovénf!® AK/I min 0,45 0,42 0,44 0,34 0,43 0,59
Celkové ochlazeni!® (evaporadni + ventilace)!” K 79 7,2 6,7 6,8 7.3 8,2

'pnmmelcr. 2t:xpmum on shoulder blade region, 3exposurc on lumbar region, “shoulder, Strunk, “lumbar region, "ambient temperature,
"openin ST, "water cooling stop, 1%owest reached value of ST, ''at 10th min of air-ventilation, ST difference, '*colder air-ventilation
effect, ! cooling order, ISccmling speed, "total cooling, water evaporation cooling + air-ventilation
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Tab. 3. Vzestup PT pfi ventilaci chladng&j$iho vzduchu - I

in surface temperature (ST) during colder air-ventilation

Ukazatel' L-expozice? BK-expozice?

Teplota prostiedi’: 25 °C iy s’ BK*¢ L S BK
Nejnizsi dosazend PT* (v 10. minuté ventilace)’ °C 25,0 26,5 27,8 253 24,8 24,6
Rozdil PT" (od 10. do 30. minuty)'! K 6.4 438 43 5.5 5,1 7.3
Pofadi otepleni'? 1 2 3 2 3 1
Rychlost otepleni'? AK/1 min (10. aZ 20. minuta ventilace)'* 0,39 0,28 0,18 0,23 0,27 0,29
Rychlost otepleni  AK/1 min (20. a 30. minuta ventilace)'® 0,25 0,20 0,25 0,32 0,24 0,39
Teplota prostiedi’: 27 °C B §3 BK¢ L S BK
NejniZsi dosaZena pT# (v 10. minuté ventilace)? °c 28,1 28,9 28,9 29,2 28,8 27,4
Rozdil PT' (od 10. do 30. minuty)"! K 6,1 55 49 63 6.2 7.4
Pofadi otepleni!? 1 2 3 2 3 1
Rychlost otepleni'* AK/I min (10. a% 20. minuta ventilace)'* 0,43 0,50 0,19 0,23 0,22 0,32
Rychlost otepleni  AK/1 min (20. aZ 30. minuta ventilace)'* 0,18 0,05 0,30 0,40 0,40 0,42

. . 6 N .
'parameter, 2exposum on shoulder-blade region, 3exposurc on lumbar region, “shoulder, trunk, “lumbar region, "embient temperature,

*lowest reached value of ST, ®at 10th minute of air-ventilation, '’ST difference, ''from 10th to 30th minute,

12 13

warming up order, “warming

up speed, “petween 10th and 20th minute, “*between 20th and 30th minute

Tab. 4. Stabilizace PT v homogennim teplotnim poli — po ukonéeni ventilace vzduchu — ST stabilization in homogeneus temperature field —

after air-ventilation stop

Ukazatel' L-expozice? BK-expozice?

Teplota prostiedi’: 25 °C | Fog CH BK® L S BK
PT po 3,5 minutich (bez ventilace)® °C 33,0 33,1 334 319 32,0 33,1
Rozdil PT’ K 1,6 1,8 13 11 2,1 1,2
Potadi otepleni'” 2 1 3 3 1 2
Rychlost otepleni'! AK/1 min 0,46 0,51 0,37 0,31 0,60 0.34
Srovnini s poCitecnim stavem pT12 +/-°C -0,6 -0,8 -0,6 -1,7 -19 -0,9
Teplota prostfedi’: 27 °C L s® BK® i) S BK
PT po 3,5 minutdch (bez ventilace)® °c 35,6 36,1 35,2 358 36,0 357
Rozdil PT? K 1,4 1,7 1.4 0,3 1,0 0,9
Pofadi otepleni'’ 2-3 1 2-3 3 1 2
Rychlost otepleni!! AK/1 min 0,40 0,49 0,40 0,09 0,29 0,26
Srovnéni s po&iteénim stavem PT'? +/-°C -0,4 0,0 -0,4 -0,2 -0,1 +0,1

! parameter, 2exposure on shoulder-blade region, 3exposune on lumbar region, “shoulder, *trunk, “lumbar region, Tambient temperature, fsT
. . . . 9 . . . . . .
3.5 min after air-ventilation stop, ST difference, '"warming up order, ''warming up speed, '“comparison with opening ST

30. minuty. Je zfejmé, Ze kolem 10. minuty ventilace
se nachazi deflexni bod, ve kterém se méni trend zmé&n
PT z poklesu na vzestup. Tento trend mél pak u sledo-
vanych partii téla trvaly charakter, ktery se li§il pouze
gradientem vzestupu PT.

Bé&hem tohoto 20minutového dseku se zvysila PT
télesnych partii o 4,3-7,4 K. Zatimco pfi L-expozici se
PT zvySovala nejvice postupné od exponované partie
(L), pak (S) a nakonec (BK), pii BK-expozici byl za-
znamenan nejvétsi vzestup PT u BK-partie, ale na roz-
dil od pfedchézejiciho nasledovala L a aZ potom sted
téla (S). S ohledem na gradient zmén PT v prostfedi
s teplotou 25 °C nebyly zaznamendny velké rozdily
v tseku do 20. minuty a po 20. minuté ventilace. Na-
proti tomu v prostiedi 27 °C byl vys§i gradient zm&ny
PT pfi L-expozici mezi 10. a 20. minutou ventilace

CZECH J. ANIM. SCI., 45, 2000: 75-80

a pfi BK - expozici mezi 20. a 30. min.ventilace. Popi-
sované vztahy jsou uvedeny v tab. 3.

4. faze: Navrat do homogenniho teplotniho pole

V tomto useku se PT pozvolna vritily k hodnotim
na pocatku manipulace. Za pomérné kratky casovy
usek (3,5 min) se PT zvySily v pruméru o 1,5 K. Vzhle-
dem k tomu, Ze oteplovini té€lesnych partii jiZ nebréni-
lo ochlazovani chladnéj§im vzduchem, byl i gradient
zvySovani PT téméf vZdy vy$8i neZ v predchazejici fa-
zi. Z hlediska rozloZeni oteplovani sledovanych partii
téla je zfejmé, Ze oteplovani probihalo nejintenzivn&ji
na trupu (S), a to ve v8ech ptipadech (prostiedi i expo-
zice) — tab. 4, obr. | a 2.
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Porovnéni s pofdteénim stavem (pied zapocetim
s ochlazovéni)

Z tab. 4 vyplyva, Ze za sledovanou dobu tohoto ise-
ku nebyl témér zaznamendén navrat na ptivodni hodnotu
PT. Vzhledem ke gradientu zmén PT lze usuzovat, Ze
v prostiedi s teplotou 27 °C by bylo tohoto stavu do-
saZeno do 1. minuty po sniméni posledniho snimku.
V prostiedi teplém 25 °C by bylo v§ak vyrovnani po-
mérné delsi. Po L-expozici by byla tato doba téméf dvé
minuty, po BK-expozici minimalné tfi minuty (obr. 1).
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TECHNOLOGICKA KVALITA JATECNEHO TELA BYKU
V ZAVISLOSTI NA UZITKOVEM TYPU

TECHNOLOGICAL QUALITY OF BULL CARCASSES IN RELATION
TO A COMMERCIAL TYPE

P. Polich', J. Subrt?, Z. Zajic'

Usovsko a.s., Klopina, Czech Republic
’Mendel University of Agriculture and Forestry, Brno, Czech Republic

ABSTRACT: The goal of the present paper was to analyze the carcass value of fattened bulls-crossbreds with the most
important beef breeds. Bulls were products of commercial crossing (F; generation) of a domestic milked population of dairy
cows with dual-purpose efficiency and bulls of specialized commercial meat types of these breeds: Aberdeen Angus (Aa),
Blonde d’ Aquitaine (Ba), Belgian Blue-White (Bm), Charolaise (Ch), Limousine (Li) and Meat Simmentaler (Si). The progeny
of breeding bulls of Czech Pied breed (C) was used as a control group. Evaluation of the basic performance parameters of
238 bulls indicated statistically significant differences (P < 0.05) in daily weight gains between the C animals (974 g/day)
and the groups C x Ch (1 043 g/day) and C x Si (940 g/day). The significantly lowest net weight gain and dressing percentage
(P < 0.05) were determined in control group C (571 g/day; 57.30%). Fattened bulls C x Si had the highest weight of dressed
carcass (349 kg; P < 0.01). They were followed by the progeny after bulls Ch C Ba Li Aa while the lowest weight of dressed
carcass was determined in bulls C x Bm (Table 3). The group C x Aa received the lowest evaluation (2.04) when the bulls
were included in slaughter classes on the basis of meatiness; its value was significantly different from the values of groups
C x Ch (1.79) and C x Li (1.68). Evaluation of fatness of dressed carcasses to include them in classes on the basis of this
trait resulted in the highest value 1.12 in groups C and C x Ch, and in the lowest value 1.00 in groups C x Bm and C x Li.
No statistically significant differences were determined between the groups. Group C x Li had the highest proportion of lean
cuts in carcass (81.68%; P < 0.01). With respect to the quality of butchers cuts, meat was included in the category of prime
cuts (meat of round and rump, loin and sirloin, shoulder and filet) and in the category of grade Il (meat of the other butchers
cuts). The significantly lowest proportion of meat (P < 0.05) classified as prime cuts (36.63%), and the highest proportion
of grade II meat (43.31%) were determined in the progeny after Aa bulls. As expected, the group C x Bm had the highest
proportion of prime cuts (39.44%); it was almost by 3% more than in the progeny after Aa sires. The significantly lowest
proportion of bones (17.30%; P 0.01) was determined in the group of progeny after sires of Limousine breed (C x Li). This
progeny after Li sires had the highest meat to bone ratio in forequarters (P < 0.05) and hindquarters (P < 0.01), and in the
whole carcass. The lowest values of the weight and proportion of butchers bones (bones of the axial skeleton without skull,
i.e. spinal bones) in dressed carcass (19.12 kg; 6.33%) were observed in group C x Li. On the contrary, the highest values
were determined in group C x Si (28.87 kg; 7.55%). The weight of technical bones (limb bones) in the carcass ranged from
33.97 kg (C x Li) to 39.83 kg (C x Si). There were statistically highly significant differences (P < 0.01) between group C x
Li and groups C, C x Ba, C x Ch and C x Si, and significant differences between group C x Li and group C x Aa (P < 0.05).
The highest percentage of technical bones was recorded in group C (12.07%); it was by 1.10% more than in group C x Li.

Keywords: cattle; meat breeds; crossing; fattening; carcass value; carcass structure

ABSTRAKT: Obsahem préce je analyza jate¢né hodnoty vykrmovanych byku-kfiZencu s nejvyznamnéj$imi masnymi ple-
meny. Byci byli produktem uZitkového kfiZeni (F; generace) doméci dojené populace krav s kombinovanou uZitkovosti
s byky specializovanych masnych plemen aberdeen angus (Aa), blonde d’aquitaine (Ba), belgické modrobilé (Bm), charolaise
(Ch), limousine (Li) a masné simentélské (Si). Jako kontrolni skupina bylo pouZito potomstvo plemennych byki &eského
strakatého plemene (C). Pfi posuzovani zakladnich ukazatelli vykrmnosti 238 byku jsme stanovili statisticky prikazné (P <
0,05) rozdily v dennich pfirtstcich mezi jedinci C (974 g/den) a skupinami C x Ch (1043 g/den) a C x Si (940 g/den).
Signifikantné (P < 0,05) nejniZii netto pfiristek a jateénd vytéznost byly zji§tény u kontrolni skupiny C (571 g/den; 57,30 %).
Hmotnost jate¢ného téla byla vysoce signifikantné (P < 0,01) nejvy33i u skupiny C x Si (349 kg). Nejvys§i podil masa
(81,68 %) v jatetném t&le byl zjiitén u skupiny C x Li (P < 0,01). Signifikantn& (P < 0,05) nejniZ§i podil masa zatfidéného
do kategorie I. jakosti (36,63 %) a naopak nejvys§i podil masa zafazeného do kategorie II. jakosti (43,31 %) mélo potomstvo

Publikace je souddsti vystupl fedeného vyzkumného tikolu Ndrodni agentury pro zem&dé&lsky vyzkum (projekt &. EP0960006538).
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byki plemene Aa. Skupina C x Bm dosdhla nejvy$siho podilu masa I. jakostni tiidy (39,44 %). Vysoce pritkazné (P < 0,01)
nejniz§i podil kosti (17,30 %) byl zjidtén u skupiny C x Li. Nejvy3si pomér maso/kosti v pfednich (P < 0,05) a zadnich
&tvrtich (P < 0,01) a v jategném téle byl zaznamenén u jedinci C x Li.

Kli¢ova slova: skot; masna plemena; kfiZeni; vykrm; jate¢nd hodnota; skladba jateného t€la

UvoD

V chovu skotu se neustle hledaji nové moZnosti
intenzifikace vyroby a zlepSovani kvality Zivo¢isnych
produkti. Jednou z moZnosti dosaZeni téchto cili u ho-
véziho masa je vyuZiti uZitkového kfiZeni plemen
s mlécnou a kombinovanou uZitkovosti se specializo-
vanymi masnymi plemeny. Pii realizaci komer&niho
kfiZeni ve stadé krav pozitivné ovliviiujeme prostied-
nictvim negativni selekce podprimérnych dojnic uZit-
kovost zdkladniho stdda plemenic, a tim ziskdvame
kvalitnéjsi zakladnu pro tvorbu dalSich generaci. Ziskané
potomstvo, s dobrymi ristovymi vlastnostmi a vysokou
technologickou kvalitou jate¢ného téla, je vhodné pro in-
tenzivni vykrm s vy$8i ekonomickou efektivnosti.

V Ceské republice byl chov specializovanych mas-
nych plemen okrajovou zaleZitosti, takZe prevazna Cast
v soudasnosti u nds chovanych plemen pochdzi z im-
portu. Stanoveni jejich uZitkovych vlastnosti v naSich
podminkach a moZnosti vyuZiti v Cistokrevné pleme-
nitb& i uZitkovém kiiZeni je pfedmétem mnoha védec-
kych praci. DosaZeni pozitivnich vysledki u potomstva
masnych plemen v prvni filidlni generaci popisuje cela
fada domécich i zahrani¢nich autorti (Golda a PoniZil,
1997; Subrt a Schmidt, 1994; PoniZil, 1993; Subrt,
1994, 1995; Nosal et al., 1993; Keane a More
O’Ferrall, 1992).

ZvySovani netto pfiristka pfi uZitkovém kiiZeni
s masnymi plemeny popisuji také Bartoii a Herrmann
(1997). Piirastky se zvySovaly v zévislosti na otcov-
ském plemeni v pofadi C < Ch < Aa < He < Li < Bm.
Nejvyssi jateCnou vytéZnost u kiizenci s plemenem Ba
(60,05 %) zjistil Subrt (1995), coZ byla 0 2,70 % v&tsi
hodnota neZ u kontrolni skupiny C. RovnéZ Vofiskova
et al. (1995) uvadéji nejvyssi jate¢nou vytéZnost u by-
ki F; generace po otcich plemene blonde d’aquitaine,
déle nasledovali potomci bykl plemen Ch a Li. Bartoii
et al. (1998) zjistili pfi kiiZeni s plemeny Ch a Bm
zvySeni vytéZnosti masa z jate¢né poloviny. Obdobné
vysledky jednoduchého uZitkového kfiZeni uvadi i Su-
brt (1995).

Pfi sledovani podilu masa I. jakosti v zévislosti na
uZitkovém typu kfiZenct zjistili Bartofi a Herrmann
(1997), Ze kfiZeni s plemeny Li, Ch a Bm zvy3uje podil
kvalitnéjSich Casti jateCného téla (kyty, rosténce, plece
a svickové). Naopak kfiZeni s plemeny malého télesné-
ho rdmce He a Aa podil masa I. jakosti sniZovalo.

Golda et al. (1997) zjistili nevyznamné rozdily
v procentudlnim vyjadfeni podilu kosti v jate¢ném téle,
tzn. Ze se neprojevilo vyraznéji niZ3i zastoupeni kosti
v jate¢nych télech kfiZenci. Do znaéné miry shodné
vysledky uvadgji Subrt et al. (1999).
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MATERIAL A METODA

Sledovani jedinci byli produktem uZitkového kfiZeni
(F generace) doméci dojené populace krav (C > 50 %)
s kombinovanou uZitkovosti s byky specializovanych
masnych plemen aberdeen angus (Aa), blonde
d’aquitaine (Ba), belgické modrobilé (Bm), charolaise
(Ch), limousine (Li) a masné simentalské (Si). Jako
kontrolni skupina byli pouZiti byci Eeského strakatého
plemene (C). V tab. 1 jsou uvedeny pocty pouZitych
plemenikt a sledovanych zvifat v rdmci jednotlivych
uzitkovych typi. Vzhledem k tomu, Ze se v podtu po-
uzitych plemenikd projevuje zna¢né variabilita, lze vy-
sledky technologické hodnoty jate¢ného téla potomstva
ze skupin, ve kterych byl niZsi pocet plemeniki mas-
nych plemen, povaZovat pouze za priib&Zné hodnoceni.

Tab. 1. Polty otcl a sledovanych jedincl v rdmei jednotlivych uZit-
kovych typl — The number of sires and sample sizes in the particular
commercial types

UtZitkovy typ' ple}r:'loeénei(kﬁ" Pocet potomki'”
Aberdeen angus? 1 14
Blonde d’aquitaine? 5 34
Belgicky bilomodry skot* 1 12
Cesky strakaty skot® 20 46
Charolaise® 9 94
Limousine’ 3 18
Masny simental® 2 19

!commercial type, 2Aberdeen Angus, 3Blonde d’Aquitaine, "Belgian
White-Blue cattle, °Czech Pied cattle, ®Charolaise, "Limousine,
Meat Simmentaler, “number of sires, '"number of progenies

Vykrm byku byl realizovan na sedmi farméch zemé-
délskych podniki, kde byly do vykrmu zafazeny urcité
kombinace kiiZencti a vZdy &ast kontrolni skupiny.
Krmna davka byku s vy$§im podilem objemnych krmiv
(kukufi¢nd sildZ a seno) byla sestavena na primérny
denni pfirastek 1 200 g.

Na péti farmach riznych zemédélskych podnikd by-
la uplatiiovana technologie vykrmu s volnym ustdjenim
skotu a zkrmovana jednotna krmna davka. Na jedné
farmé byli byci vykrmovani ve stdji s volnym kotco-
vym ustdjenim na hluboké podestylce. Do vykrmny by-
la zvifata nakoupena z podniku realizujici chov krav
bez trzni produkce. Na $esté farmé byl vykrm realizo-
véan v podminkéch testa€ni stanice Ceského svazu cho-
vateli masného skotu s volnym ustdjenim (12 sekci po
11 ks) na hluboké podestylce. Detailni jate¢né a tech-
nologické analyzy byly pfi shodném postupu bouréni
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jateEnych tél realizoviny na dvou jatkich (MASNA,
a. s., Kroméfiz, a Masokombinat Polic¢ka, a. s.). Zara-
zovéni jate¢nych t€l do odpovidajicich tfid jakosti bylo
provadéno podle kritérii upravené CSN 46 6120 ,Jated-
ny skot. PoCet tfid a kritéria pro zatfidovani do jakost-
nich tfid byly v souladu s ndvrhem hodnoceni konfor-
mace a tukového kryti jateCné opracovaného téla.
Jedn4 se o pouZiti klasifikace se ¢tyfmi tfidami (A-D)
za zmasilost a tfemi tiidami (1-3) za protuénéni. Do
kategorie masa I. jakosti bylo zahrnuto maso vykosté-
nych nejkvalitngj§ich vysekovych &asti (kyta bez kliz-
ky, ro$ténec, plec bez klizky a svickovd). Maso ostat-
nich vykosténych vysekovych Casti bylo zafazeno do
kategorie II. jakosti. Kosti masité zahrnuji kosti osové-
ho skeletu (kosti patefe, Zebra, prsni kost) a do kosti
technickych jsou zapocitany kosti hrudniho a panevni-
ho pletence.

Ziskana prvotni data byla zpracovdana matematicko-
-statistickymi metodami. V databézi detailniho rozboru
jate&né opracovanych t&l byla provedena vicefaktorova

analyza variance jednotlivych ukazateld pomoci pro-
gramu Harvey (1987):

Yikimn = W+ @; + by + cip + dijyg + €ijgm + Fijiimn

kde: p — stfedni hodnota
a; — uZitkovy typ (1 =C x Aa, 2 =C x Ba, 3 =C x Bm,
4=C,5=CxCh,6=CxLi,7=Cx Si)
by - farma (1-7)
¢ — ok pordzky (1 =1995,2=1996, 3 =1997, 4 = 1998)
dyy - pordzkovd hmotnost (1 = do 550 kg, 2 = 551- 600 kg,

3 =nad 601 kg)

€jkim — Priristek od narozeni (1 = do 900 g/den, 2 = 900-
1 100 g/den, 3 = nad 1 101 g/den)

Sijkmn — reziduum

VYSLEDKY A DISKUSE

Nejvyssi porazkova hmotnost byla zjiSténa u uZitko-
vého typu C x Si (596 kg). Tato zvifata vSak byla
pordZena v nejvy$§im véku (621 dnl) — tab. 2. U této
skupiny byl stanoven statisticky vyznamné (P < 0,05)

Tab. 2. Vybrané ukazatele charakterizujici intenzitu ristu — Some parameters of growth rate

Ukazatel' Uzitkovy typ? Skupina® Xts Prikaznost*”
C A 575,00 £ 43,00 -
Cx Aa B 544,29 + 41,92 -
C x Ba € 552,24 + 54,77 -
Porazkovd hmotnost® (kg) % Biii D 54750 + 42,02 =
Cx Ch E 574,29 £ 47,61 -
CxLi F 541,11 £ 42,28 -
CxSi G 596,05 + 82,47 -
C A 585,72 + 80,60 BCDE
Cx Aa B 501,00 + 4,64 AG
Cx Ba o 512,15 £ 3091 AG
Vek pii porazee (dny)® Cx Bm D 500,92 + 4,48 AG
CxCh E 520,59 * 49,05 AG
CxLi F 533,22+ 41,74 G
CxSi G 620,84 + 59,07 BCDEF
(o] A 974,41 £ 122,36 e
Cx Aa B 1 066,37 + 80,43 -
C x Ba C 1021,45 £ 119,23 -
Priristek od narozeni’ (g) CxBm D 1 013.32 £ 85,24 Y
CxCh E 1 043,12 + 105,25 ag
CxLi F 961,84 + 85,57 =
Cx Si G 939,56 + 67,83 e
(& A 570,77 + 9,26 ce
Cx Aa B 58434 + 12,15 -
C x Ba (&4 591,52 + 10,02 a
Netto pfiristek” (g) Cx Bm D 583,55 + 12,51 2
Cx Ch E 586,14 £ 9,03 a
CxLi F 585,55 + 11,01 -
Cx Si G 597,37 £ 11,05 -

“a,b,c de f,g=P<005 A, B, CDEFG=P<00l

lpzu'ametcr. *commercial type, "group, 4signiﬁcance. sslaughler weight, r':lga at slaughter (days), 7weight gain from birth, *ret weight gain
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nejniZ8i pfirdstek od narozeni (940 g/den). Nasledné
poradi skupin bylo C x Li (962 g/den), kontrolni sku-
pina C (974 g/den), C x Aa (1 006 g/den), C x Bm
(1 013 g/den), C x Ba (1021 g/den) u C x Ch (1 043
g/den). Nevyznamné odli$né vysledky ristové intenzity
vykrmovanych byku zjistili VofiSkova et al. (1994)
a Nosal a Cuboii (1994).

Pfi hodnoceni netto pfiristki jsme zjistili statisticky
vyznamny rozdil mezi skupinou C a uZitkovymi typy
C x BaaC x Ch (C - 571 g/den, C x Si — 597 g/den).

Nejvy$si hmotnost (P < 0,01) jate¢né opracovaného
téla (349 kg) byla zjisténa u vykrmenych byki C x Si.
Dile nésledovalo potomstvo po bycich Ch > C > Ba >
Li > Aa a nejniZ§i hmotnost JOT byla zaznamenana u C x
Bm (tab. 3). Pfi zafazovani do jatednych tfid podle
zmasilosti byla nejhiife hodnocena skupina C x Aa (2,04),
signifikantné se odliujici od C x Ch (1,79) a C x Li
(1,68). Pfi hodnoceni zafazeni jateéné opracovaného
téla do tfidy za protucnéni byla stanovena nejvyssi hod-
nota (1,12) u skupin C a C x Ch a nejnizsi (1,00)

u skupin C x Bm a C x Li. Mezi skupinami nebyly
zjistény statisticky vyznamné rozdily. Bartori a Herr-
mann (1997) klasifikovali kiiZence s masnymi plemeny
takto: podle zmasilosti Aa — 1,96; Bm - 1,83; Ch —
2,00, Li — 1,88 a za protu¢néni jatecnych tél od 1,61
u Bm do 2,58 u Aa. Nejvyssi hodnota jateéné vytéz-
nosti byla u skupiny C x Si (58,12 %), pricemz rozdil
oproti nejhiife hodnocené skupiné C ¢inil 0,82 %. Vy-
znamny rozdil (P < 0,05) jsme zjistili mezi skupinou C
a uZitkovymi typy C x Ba a C x Ch. Vys§i hodnoty
jatené vytéZnosti zjistili v podminkéch testace potom-
stva plemennych byka Subrt et al. (1999) a Vofiskova
et al. (1995).

V tab. 4 a § jsou sumarizovany vytéZnostni poméry
masa a kosti v jateCné opracovaném téle. Celkova
hmotnost masa se pohybovala od 248 kg (C x Bm) do
272 kg (C x Si). Statisticky vysoce prikazny (P < 0,01)
rozdil byl mezi C x Si a ostatnimi skupinami s vyjim-
kou skupiny C x Li, kde byl rozdil pouze prukazny (P <
0,05). NejniZ8i hodnotu procentudlniho zastoupeni ma-

Tab. 3. Hodnoceni kvality jatedného t€la a vyt€Znosti — Evaluation of carcass quality and dressing percentage

Ukazatel! Uzitkovy typ? Skupina? It Prikaznost*”
e A 316,28 + 4,43 G
Cx Aa B 312,85 + 5,81 G
Hmotnost jateiné Cx Ba (o 316,03 + 4,79 G
opracovaného t&la® (kg) C x Bm D 311,65 + 5,98 G
Cx Ch E 319,39 + 4,32 G
CxLi F 314,92 +£5,26 G
Cx Si G 348,55 £ 5,28 ABCDEF
C A 1,92+ 0,12 -
Cx Aa B 2,04 £ 0,16 ef
Cx Ba € 1,85+ 0,13 -
Trida za zmasilostS CxBm D 174 40,17 3
Cx Ch E 1,79 £ 0,12 b
Cx Li F 1,68 £ 0,15 b
Cx Si G 1,91 £ 0,15 -
(¢} A 1,12+0,12 -
Cx Aa B 1,03 £ 0,15 -
Cx Ba C 1,03 £ 0,13 -
T¥ida za protuénéni’ CxBm D 100 £ 0,16 2
Cx Ch E 1,12+ 0,11 -
Cx Li F 1,00 £ 0,14 -
Cx Si G 1,11 £0,14 -
c A 57,30 £ 0,40 ce
Cx Aa B 57,38 £ 0,52 -
Cx Ba (o] 58,01 £0,43 a
Jatetnd vyt&znost® (%) SxBm D 5775 + 0.53 "
Cx Ch E 58,02 + 0,39 a
Cx Li F 58,10 £ 0,47 -
Cx Si G 58,12 + 0,47 -

“a,b,cdef,g=P<005A, B, CDEFG=P<00l

- 3 . . . . .
!parameter, 2commercial type, “group, 4slgmﬁ«:nnce. Sdressed carcass weight, Sclass of meatiness, "class of fatness, Rdressmg percentage
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Tab. 4. VytéZnost masa v jatecné opracovaném téle (jatecné télo = 100 %) — Dressing p ge of d d carcass (carcass = 100%)

Ukazatel' Utzitkovy typ® Skupina® Xts Pritkaznost**
C A 248,38 £+ 3,99 G
Cx Aa B 248,66 £ 5,54 G
Maso celkem v jateéné Coxba e 2487 24,35 G
opracovaném t&le’ (kg) Cx Bm D 247,99 + 5,51 G
Cx Ch E 252,75 £ 3,90 G
CxLi F 252,43 £ 4,81 g
Cx Si G 272,09 £ 4,77 ABCDEf
(o5 A 79,73 £ 0,42 dF
Cx Aa B 79,94 + 0,59 F
Maso celkem v jatedné Gnba € B0 D00 i
opracovaném téle (%) Cx Bm D 80,86 * 0,59 a
Cx Ch B 80,13 £ 0,41 F
CxLi F 81,68 + 0,51 ABCEg
Cx Si G 79,57 £ 0,51 f
C A 117,40 £ 2,41 ceG
Cx Aa B 113,70 + 3,36 CdEfG
Maso 1. jakosti celkem Cx Ba C 121,79 £ 2,64 aBg
lvélj:é"g(":) opracovaném Cx Bm D 120,97 + 3.34 bg
CxCh E 121,38 £ 2,36 aBg
Cx Li F 120,49 £2,92 bg
Cx Si G 131,72 £ 2,89 ABcdef
C A 37,68 £ 0,51 CDef
Cx Aa B 36,63 £ 0,71 CDEF
Maso 1. jakosti celkem Cx Ba C 39,20 £ 0,56 AB
:;f:‘fgo';é opracovaném CxBm D 39444071 AB
Cx Ch E 38,54 + 0,50 aB
CxLi F 39,06 + 0,62 aB
Cx Si G 38,58 + 0,61 -
c A 130,98 + 2,49 g
Cx Aa B 134,97 + 3,46 cd
Maso II. jakosti celkem Cx Ba C 128,08 £2,72 bG
:é{:;ef;gé) SRR CxBm D 127,02 + 3,45 bG
Cx Ch B 131,37 £ 2,43 g
Cx Li F 131,93 £ 3,01 -
Cx Si G 140,37 £ 2,98 aCDe
c A 42,05 + 0,43 be
Cx Aa B 43,31 + 0,60 aCDEG
Maso II. jakosti celkem Cx Ba C 41,23 £ 047 aBF
éf:'f;}';é OpRACOVAnE: Cx Bm D 41,42 % 0,60 Bf
Cx Ch E 41,60 = 0,42 Bf
CxLi F 42,62 + 0,52 Cde
Cx Si G 40,99 * 0,52 B

“a,b,c,doef,g=P<005A B CDEFG=P<00l

'pm‘umcter, Zcommercial type, sgroup, "signiﬁczmce. Stotal meat of dressed carcass, *meat of prime cuts of dressed carcass, 7grnde 11 meat
of dressed carcass
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Tab. 5. Vyt&€Znost kosti v jateén& opracovaném téle (jatetné t€lo = 100 %) — Bone percentage in carcass (carcass = 100%)

Ukazatel' Uzitkovy typ? Skupina® Xts Pritkaznost**
C A 21,65+ 0,71 DFG
Cx Aa B 20,62 + 0,98 G

Kosti masité (kost CxBa ¢ 2073 0,77 fG

osového skeletu) A A

v jatené opracovaném Cx Bm D 19,25 £ 0,98 AeG

€le’ (kg)
CxCh E 20,73 £ 0,69 dfG
CxLi F 19,12 + 0,85 AceG
Cx Si G 28,87 £ 0,85 ABCDEF
(o] A 7,10+ 0,19 deF
Cx Aa B 6,77 £ 0,27 g

Kosti masité (kosti

osového skeletu) Caba c Sba01 Fg

v jate&n& opracovaném C x Bm D 6,43 +£ 0,26 AG

tEle (%) CxCh E 672+ 0,19 afg
CxLi F 6,33 £ 0,23 ACeG
Cx Si G 7,55 £0,23 beDeF
C A 37,77 £ 0,94 F
Cx Aa B 36,86 + 1,30 f

Kosti !echmckf. (kosti CxBa c 36,99 + 1,02 F

skeletu konéetin)

v jate¢n& opracovaném Cx Bm D 36,13 £ 1,30 -

t&le® (kg)
Cx Ch E 37,66 £ 0,92 F
CxLi F 3397+ 1,13 AbCEG
Cx Si G 39,83 + 1,12 F
(6] A 12,07 £ 0,30 E:
Cx Aa B 11,86 +£ 0,41 f

Kosti technické (kosti

skeletu kongetin) CixBa ¢ 11.95£0.32 F

v jate¢n& opracovaném Cx Bm D 11,82 £ 0,41 f

L CxCh E 11,90 £ 0,29 F
Cx Li F 10,97 £ 0,36 AbCdE
Cx Si G 11,74 £ 0,35 -
C A 59,41 + 1,30 dFG
Cx Aa B 57,48 £ 1,81 fG

Kosti celkem v jate¢né Cba < STl 40 sl

opracovaném téle” (kg) Cx Bm D 5537 + 1,80 2eG
Cx Ch E 58,39 £ 1,27 dFG
Cx Li o 53,09 £ 1,57 AbCEG
CxSi G 65,70 £ 1,56 ABCDEF
(&) A 19,17 £ 0,37 F
Cx Aa B 18,63 = 0,52 F

Kosti celkem v jate¢né €x:Ba € 16,80/ 2041 v

opracovaném téle (%) Cx Bm D 18,24 £ 0,52 -
Cx Ch E 18,62 + 0,36 F
Cx Li F 17,30 £ 0,45 ABCEG
Cx Si G 19,29 £ 0,44 F

‘ab,cdefg=P<005A, B, CDEFG=P<00l

lpﬂmmeter. 2commercial type, 3gmup. 4signiﬁc:mce. Sbutchers bones (bones of axial skeleton in d

of limb skeleton in dressed carcass), "total bones in dressed carcass
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Tab. 6. Pomé&ry masa podle kvalitativniho zatfidéni a poméry masa a kosti — Meat ratios with respect to inclusion in quality classes and

meat to bones ratios

Ukazatel! Uzitkovy typ? Skupina? Xts Pritkaznost**
(&) A 0,27 £ 0,01 -
Cx Aa B 0,26 + 0,02 -
Pomé&r maso I. jakosti / C x Ba C 0,27 £ 0,02 -
e CxBm D 0,26 + 0,02 =
Cx Ch E 0,27 £ 0,01 -
Cx Li F 0,25 + 0,02 -
CxSi G 0,27 £+ 0,02 -
C A 2,48 + 0,08 ef
Cx Aa B 2,37 +£0,10 -
Pomé&r maso I. jakosti / Cx Ba C 2,40 + 0,08 -
e i CxBm D 230+ 0,11 -
Cx Ch E 2,36 + 0,07 a
Cx Li B 2,31 £0,09 a
Cx Si G 2,42 £ 0,09 -
C A 0,90 £ 0,02 bCde
Cx Aa B 0,85 + 0,03 aCDEFg
Por_nér m_nso_l. jakosti / Cx Ba C 0,96 + 0,02 AB
:)‘13 bl o C x Bm D 0,96 % 0,03 aB
Cx Ch E 0,93 + 0,02 aB
CxLi F 0,92 £ 0,03 B
Cx Si G 0,95 £ 0,02 b
C A 3,40 £ 0,10 f
Cx Aa B 3,52+0,14 -
Pomér maso / kosti SixBa € i f
v piednich &tvrtich® Cx Bm D 3,52+ 0,14 -
Cx Ch E 3,49 + 0,10 £
Cx Li F 3,68 £0,12 ace
Cx Si G 3,34 £0,12 -
C A 4,23+0,10 F
Cx Aa B 4,34 +0,14 F
Pomér maso / kosti Ex B g 434L 0,11 &
v zadnich &tvrtich? C x Bm D 4,47+0,14 f
Cx Ch E 4,35+0,10 F
CxLi F 474+ 0,12 ABCdEG
Cx Si G 4,18+ 0,12 F
C A 3,90+ 0,12 F
Cx Aa B 3,95+0,17 F
Pomér maso / kosti Cx Ba C 4,08 £0,14 F
:/éii:llgéné opracovaném CxBiii D 421 +£0.17 £
CxCh E 3,99 £0,12 F
Cx Li B 4,58 £ 0,15 ABCdEg
Cx Si G 3,97 £0,15 f

'a,b,c.d,e.f.g=P<0,05;A.B.C,D,E,F.G=P<0.0l

'pnrnmeter. 2commercial type, "group, 4significam:t:, sprime cuts to grade II meat ratio in forequarters, ﬁprime: cuts to grade II meat ratio in
hindquarters, 7primc cuts to grade II meat ratio in dressed carcass, 8meat to bones ratio in forequarters, “meat to bones ratio in hindquarters,
"“meat to bones ratio in dressed carcass
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sa v JOT jsme zjistili u skupiny C x Si (79,57 %), nej-
vy$8i hodnota &inila 81,68 % (C x Li). Statisticky vy-
soce prikazné (P < 0,01) byly rozdily mezi skupinou
bykid C x Li a skupinami C, C x Aa, C x Baa C x Ch,
prikazné (P < 0,05) mezi skupinami C x Li a C x Si
amezi C a C x Bm. Ve shodé€ s témito vysledky jsou
i zavéry autoru Frelich a Vofiskova (1996).

Celkova hmotnost masa I. jakosti v jatecné opraco-
vaném téle dosahovala hodnot v rozmezi od 113,70 kg
(C x Aa) do 131,72 kg (C x Si). Podil masa I. jakosti
v JOT ¢&inil 36,63-39,44 % (C x Aa; C x Bm). Vysoce
prikazny (P < 0,01) rozdil byl mezi skupinou C x Aa
a skupinami C x Ba, C x Bm, C x Ch a C x Li a mezi
skupinou C a skupinami C x Ba a C x Bm, priikazny
(P < 0,05) rozdil mezi skupinou C a skupinami C x Ch
a C x Li. Voriskova et al. (1998), Subrt (1995) a Fre-
lich a Vofigkova (1996) zjistili niZ§i absolutni i relativ-
ni mnoZstvi masa I. jakosti v jate¢ném téle. NiZsi relativni
a vy$si absolutni mnoZstvi masa L. jakosti uvadi Subrt
(1994) a opa¥ny stav popisuji Teslik et al. (1995).

Nejvyssi hmotnosti masa II. jakosti dosdhla skupina
C x Si (140,37 kg). Toto mnoZstvi bylo o 13,35 kg
vy$3i neZ u skupiny C x Bm. Maso II. jakosti tvofilo
40,99 % (C x Si) az 43,31 % u skupiny C x Aa. PoniZil
et al. (1987) uvad&ji niz§i hmotnost masa II. jakosti.
Tyto udaje koresponduji s vysledky autor Teslik et al.
(1995). Opatna zjisténi uvad&ji Subrt (1994, 1995)
a Vofiskova et al. (1998).

NejniZ§i hodnoty hmotnosti a podilu kosti masitych
z jate¢né opracovaného téla (19,12 kg; 6,33 %) byly
zji¥tény u skupiny C x Li, naopak nejvysSich hodnot
dosahla skupina C x Si (28,87 kg; 7,55 %). Statistické
vyznamnost rozdili mezi skupinami je uvedena v tab. 5.
V jiné praci uvadgji Subrt et al. (1999) podil kosti ma-
sitych na drovni 9,33-9,94 %.

Hmotnost kosti technickych v JOT se pohybovala
v rozmezi 33,97 kg (C x Li) az 39,83 kg (C x Si).
Skupina C x Li se vysoce vyznamné (P < 0,01) liSila
od skupin C, C x Ba, C x Ch a C x Si a vyznamné (P <
0,05) od skupiny C x Aa. Nejvyssi hodnota procentu-
alniho zastoupeni kosti technickych v jate¢né opraco-
vaném téle byla zaznamenana u skupiny C (12,07 %),
coZ bylo 0 1,10 % vice neZ u skupiny C x Li.

Celkova hmotnost kosti v JOT dosahovala hodnot
od 53,09 kg (C x Li) do 65,70 kg (C x Si). Nejnizsi
podil kosti z hmotnosti jate¢n& opracovaného téla byl
u skupiny C x Li (17,30 %), a sice 0 1,99 % niZ§i, nez
byla nejvy3$8i hodnota, kterou jsme zjistili u skupiny
C x Si. Vysoce vyznamny (P < 0,01) rozdil byl zji§tén
mezi skupinou C x Li a ostatnimi skupinami, s vyjim-
kou C x Bm, kde nebyl rozdil statisticky vyznamny.
Keane a More O’Ferrall (1992) zjistili u vola-kfiZenca
plemene Si niZ8i hmotnost a podil kosti (62,2 kg;
18,93 %). Subrt (1994, 1995, 1996) zjistil u vykrmo-
vanych bykui-kiiZenci s masnymi plemeny pfi niZ§i
urovni vyZivy celkové vy$si hodnoty hmotnosti a pro-
centudlniho zastoupeni kosti v jate¢ném téle. Subrt
(1994) uvadi u plemene C a jeho kfiZencl s plemenem
Li niZ¥i a u kifiZenct s plemeny Ch a Ba vys§i hmot-
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nost kosti technickych, ale procentudlni zastoupeni
technickych kosti v jate¢ném téle uvadi u viech skupin
niz$i. Naopak v jiné praci (Subrt et al., 1999) jsou pfi
vy$8i dGrovni intenzity ristu potomkid ve vykrmu po
jinych plemenicich absolutni i relativni hodnoty podilu
technickych kosti vy$§i. Jen u kiiZenci C x Ba autofi
zaznamenali niZ§i podil kosti (18,58, resp. 18,80 %).
Vyssi hmotnost a podil kosti u masnych uZitkovych ty-
pu uvadéji i Vofiskova et al. (1998).

Za vyznamny ukazatel technologické hodnoty jated-
ného téla lze povaZovat pomér masa I. jakosti a IL ja-
kosti, ktery dosahoval v piednich étvrtich hodnot od
0,25 (C x Li) do 0,27 (C, C x Ba, C x Ch a C x Si).
Mezi skupinami nebyly nalezeny statisticky vyznamné
rozdily.

V préaci autori PoniZil et al. (1987) byly zjistény
u kfiZenci Ceského strakatého skotu s plemeny charo-
laise a limousine shodné hodnoty poméru mezi masem
I. a II. jakosti a u ¢eského strakatého plemene byla
hodnota mirné niz§i. V zadnich Ctvrtich se tento pomér
pohyboval od 2,30 (C x Bm) do 2,48 (C). Statisticky
vyznamny (P < 0,05) rozdil byl zji§tén mezi skupinou
C a skupinami C x Ch a C x Li. V celém jate¢né opra-
covaném téle pak pomér masa I. jakosti a IL. jakosti
dosahoval hodnot od 0,85 (C x Aa) do 0,96 (C x Ba
a C x Bm). Vyznamné niZ$i hodnoty (0,59-0,70) toho-
to ukazatele zjistili Voiiskova et al. (1998). Teslik et
al. (1995) naopak uvadéji vyrazné vys§i hodnoty pomé-
ru pro plemeno C (1,02) a pro kfiZence Li (1,05). K po-
dobnym zdvérim dospéli i Bartoii a Herrmann (1997).
V téchto pracich je uvddéna zfetelni tendence ke zvy-
Sovani poméru masa I. a II. jakosti kiiZenim s masnymi
plemeny.

Vyznamnym ukazatelem technologické hodnoty ja-
te¢ného téla je pomér masa a kosti. Nejpfiznivéjsi hod-
noty tohoto poméru v pfednich &tvrtich dosahla skupina
C x Li (3,68), coZ bylo o 0,34 vice neZ u nejhufe hod-
nocené skupiny C x Si. Vyznamné (P < 0,05) rozdily
byly zji§té€ny mezi skupinou C x Li a skupinami C, C x
Ba a C x Ch. Pfi vyhodnocovani tohoto ukazatele do-
spéli PoniZil et al. (1987) a Bartofi, Herrmann (1997)
k vyznamné pfiznivé€j§im vysledkim. Niz§i hodnoty
uvadgji Subrt (1995), Teslik et al. (1995) a Vofiskova
et al. (1998). V zadnich &tvrtich se pomér maso/kosti
pohyboval v rozmezi hodnot od 4,18 (C x Si) do 4,74
(C x Li). Skupina C x Li se vysoce prikazné (P < 0,01)
lisila od vSech ostatnich skupin, s vyjimkou skupiny
C x Bm, u které byl rozdil prikazny (P < 0,05). Cel-
kovy pomér masa ku kostem v JOT mél obdobnou ten-
denci vyvoje tdrovné hodnot — nejlépe byla hodnocena
skupina C x Li (4,58) a nejhure skupina C (3,90). Vy-
soce prikazny rozdil (P < 0,01) byl nalezen mezi kfi-
Zenci C x Li a ostatnimi skupinami, s vyjimkou skupin
C x Bm a C x Si (P < 0,05). Hodnoty poméru ma-
so/kosti nad drovni 5,00 uvadéji PoniZzil et al. (1987).

Komer¢ni kfiZzeni s masnymi plemeny se pozitivné
projevilo ve zvySeni ristové intenzity vykrmovanych
bykt u pfevazné &asti dil&ich soubori. KfiZeni specia-
lizovanych masnych plemen se v porovnani s doméci
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populaci s kombinovanou uZitkovosti projevilo i ve
zlepSeni vyznamnych ukazateld jatecné hodnoty. Z cel-
kového hodnoceni provedenych analyz jateGného téla
a masa byku zvolenych uZitkovych typi vyplyvé pro
chovatele sloZitost volby plemenné pfislu$nosti otcl
pouZitych na produkci zastavového skotu do vykrmu.
Pri volbé uzitkového typu skotu bude hrat velkou roli
turoveii, postupy a metody zpenéZovani jatenych zvitat
a pozadavky zpracovateli na technologickou kvalitu
jate¢nych tél.
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PERFORMANCE, CARCASS YIELD AND QUALITY
OF MEAT IN BROILER RABBITS: A COMPARISON OF SIX
GENOTYPES

SROVNANI UZITKOVOSTI, JATECNE VYTEZNOSTI A KVALITY
MASA U SESTI GENOTYPU BROJLEROVYCH KRALIKU

V. Skx“-ivanovél, M. Marounekz, E. Tﬁmové3, M. Skl"ivan3, J. Lastovkova'

'Research Institute of Animal Production, Prague-Uhfinéves, Czech Republic

2 Institute of Animal Physiology and Genetics, Academy of Sciences of the Czech Republic,
Prague-Uhfinéves, Czech Republic

3 Czech University of Agriculture, Prague, Czech Republic

ABSTRACT: The performance, feed conversion, slaughter parameters and composition of meat were investigated in 48 rabbits
between the ages of 30 and 80 days. Six genotypes were compared: New Zealand White (NZW), Californian White (CW),
New Zealand White x Californian White (N x C), Hyla 2000 (Hy), Zika (Zi), Cunistar (Cu). The NZW rabbits had the lowest
weight gain (25.4 g/day) and the highest consumption of feed per 1 kg of gain (4.56 kg). Significantly higher (P < 0.05)
daily weight gains were observed in the N x C, Zi and Cu rabbits (34.5, 33.0 and 33.0 g, respectively). The best feed conversion
was found in the CW rabbits (2.98 kg/kg). The dressing percentage in the NZW rabbits (66.1) was significantly better than
in other genotypes (59.6-62.8). In all breeds, the musculus longissimus dorsi contained more protein and less fat, cholesterol
and hydroxyproline than muscles of the hindleg. Carcass of the CW rabbits had the lowest fat and cholesterol contents. The
highest fat content in m. longissimus dorsi and hindleg muscles was found in the Zi (16.2 g/kg) and NZW (41.4 g/kg) rabbits,
respectively. In other quality parameters, differences between the genotypes were not statistically significant.

Keywords: rabbit; genotype; performance; carcass yield; quality of meat

ABSTRAKT: Sledovali jsme vliv genotypu na uZitkovost, konverzi krmiva, jate¢né parametry a sloZeni masa u kraliki
zatazenych do pokusu ve v€ku 30 dni a poraZenych po 50 dnech pokusu. Celkem 48 kraliki bylo po dvou umisténo do
drit€nych kleci a krmeno komer&ni granulovanou smési. Srovnavali jsme $est genotypl po osmi krélicich: novozélandsky
bily (NZW), kalifornsky bily (CW), novozélandsky bily x kalifornsky bily (N x C), Hyla 2000 (Hy), Zika (Zi) a Cunistar
(Cu). Novozélandsti bili kralici (NZW) méli signifikantn& nejniZ§i denni hmotnostni piiristky (25,4 g/kg) a nejvy3si spotiebu
krmiva na 1 kg pfiristku (4,56 kg). Nejvyssi pfirustek byl zjistén u kralikd N x C (34,5 g/den) a nejlep$i konverze krmiva
u kraliki CW (2,98 kg/kg). Novozélandsti bili kralici méli nejvy3si jateCnou vytéZnost (66,1 %) a kralici CW naopak nejniZsi
(59,6 %). U viech genotypt obsahoval musculus longissimus dorsi vice proteinu a méné tuku, cholesterolu a hydroxyprolinu
neZ svaly ze zadniho stehna. Jate¢ny trup kraliki plemen CW mél nejméné tuku a cholesterolu. Nejvy33i obsah tuku v m. longissimus
dorsi a svalech stehna byl nalezen u genotypu Zi (16,2 a 31,6 g/kg) a NZW (12,3 a 41,4 g/kg). U ostatnich parametri kvality
masa nebyly rozdily mezi genotypy signifikantni. Lze tudiZ shrnout, Ze genotyp u kraliki ovliviiuje jak uZitkovost, tak
i jateCnou vytéZnost a nékteré parametry kvality masa. Novozélansky bily kralik se z diivodu niZSich pfirastkd a vy$3i jate¢né
vytéZnosti ukazuje jako vyhodnéjsi pro zpracovatele nez pro producenty, srovndme-li jej s ostatnimi testovanymi genotypy.

Klicovi slova: krélik; genotyp; uZitkovost; jatednd vytéZnost; kvalita masa.

INTRODUCTION quality of feed. Breed comparison studies have gener-
ally demonstrated differences in weight gains (McNitt,

Among white meats, rabbit meat is one of the best, ~Lukefahr, 1993), and carcass yields (Ristic, 1986;
characterized by high protein and low fat and cholesterol ~ Lange 1987; Ozimba, Lukefahr, 1991). Several studies
content. The performance, slaughter and meat quality = showed the effect of breed on the proportion of ana-
parameters in rabbits are influenced by the breed and  tomical components of carcass (Ristic, 1986; Lange;

The study was partly supported by the Grant Agency of the Czech Republic (Project No. 524/97/1306).
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1987, Lewczuk et al., 1998). Unfortunately, in some
studies the carcass components are not exactly defined,
which makes the accurate estimation of the carcass yield
difficult (Herzog, 1994). In contrast, Tawfik and Toson
(1992), Chiericato et al. (1996b) found no effect of
breed on carcass yield. Papers on the effect of breed on
the quality of rabbit meat are less frequent. According
to Chiericato er al. (1996a), rabbit genotype did not
influence the water, protein, lipid, cholesterol, sodium
and potassium content of meat. The meat fatty acid
composition, however, was influenced by the genotype
to some extent.

The aim of this investigation was to compare six
rabbit genotypes for performance, carcass yield and quali-
ty of meat. Both purebred and crossbred broiler rabbits
were included in the study. Our previous paper pre-
sented a similar comparison of four rabbit genotypes
(Tamova et al., 1996).

MATERIAL AND METHODS

Rabbits

Weaned rabbits, 30 days of age, of medium-sized
genotypes were used: New Zealand White (NZW), Cali-
fornian White (CW), New Zealand White x Californian
White (N x C), Hyla 2000 (Hy), Zika (Zi), Cunistar
(Cu). Hyla 2000, Zika and Cunistar rabbits were sup-
plied by Pedemontana (Italy), Zimmermann Kaninchen
(Germany) and Verla Breed (Belgium) companies, re-
spectively. Rabbits of other breeds were obtained from
local suppliers. A total of 48 rabbits (8 per genotype)
were used. Rabbits were housed in all-wire cages, two
per 0.66 m?. Environmental conditions were the fol-
lowing: temperature — 17 °C, relative humidity — 55%,
12 : 12 h light : dark daily photoperiod cycle. Rabbits
had ad libitum access to a commercial pelleted diet
(Table 1) and water. Weights of rabbits were measured
at the beginning of the experiment, and before slaugh-
ter. Consumption of the feed was measured per cage.

Slaughter measurements and chemical analyses of meat

Rabbits were killed at the age of 80 days. The vari-
ables measured were as follows: commercial carcass

Table 1. Rabbit diet composition

weight with head, dressing percentage (proportion of
commercial carcass with head + heart + liver + kidney +
perirenal fat, in the live weight), and carcass weight
components (hindquarter, loin, hindleg, hindleg mus-
cle, perirenal fat, skin).

The musculus longissimus dorsi and muscles of the
hindleg were homogenized and analysed for dry matter,
protein, fat, and hydroxyproline contents. Dry matter
was determined according to AOAC (1980), protein
using the Kjeltec Auto 1030 Analyser (Tecator AB,
Sweden) and fat using the Soxtec apparatus from the
same firm. Hydroxyproline was determined after acid
hydrolysis by the method of Diemair (1963) and cho-
lesterol by means of a commercial kit (Lachema, Czech
Republic). Gross energy value of samples of meat was
computed from the fat and protein contents. The Schaffe
method was used for the statistical processing of data.
The significance was declared at P < 0.05.

RESULTS AND DISCUSSION

Daily gains, feed efficiency and mortality in rabbit
groups are presented in Table 2. It follows from Table 2
that the NZW rabbits had the lowest average daily gain
(25.4 g) and the highest consumption of feed per 1 kg
of gain (4.56 kg). Daily gains in N x C, Zi and Cu
rabbits were significantly higher. Significantly better
feed conversion was found out in CW, Hy and Cu rab-
bits. The highest average daily gain was observed in
the N x C rabbits (34.5 g), and the lowest consumption
of feed per 1 kg of gain was found in the CW rabbits
(2.98 kg). The other genotypes did not differ signifi-
cantly in these traits. Data on rabbit performance from
previous comparative trials are somewhat conflicting.
Krogmeier and Dzapo (1991) reported lower gain in the
NZW rabbits than in other breeds tested. The higher
daily gain in Danish White than in NZW was found by
Lewczuk et al. (1998). On the contrary, McNitt and
Lukefahr (1993) observed higher gain in this breed than
in the other three breeds included into their study.
Chiericato et al. (1996b) reported significantly higher
perirenal fat in NZW rabbits than in the other breeds.

Table 3 offers data on slaughter parameters in rab-
bits. The highest dressing percentage (66.1%) and the
highest commercial carcass weight (1689 g) were

Ingredients Composition

Barley (%) 13.5 Dry matter (g/kg) 907.5
Oat (%) 10.0 Crude protein (g/kg) 155.0
Wheat bran (%) 20.0 Fat (g/kg) 19.4
Lucerne meal (%) 25.0 Crude fibre (g/kg) 135.6
Sunflower meal (%) 21.0 Ash (g/kg) 67.2
Soybean meal (%) 2.0

Mineral supplement (%) 25

Vitamin supplement (%) 1.0
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Table 2. Comparison of performance and conversion of feed in six rabbit ganolypes'

Genotype
NZW CwW NxC Hy Zi Cu
_— 25.4" 328" 345" 318" 33.0° 33.0"

Daily gain® (g)

(1.8) (1.8) (0.6) (1.0) (1.0) (1.8)

4.56" 298" 3.25" 312" 4,02 3.18"
Feed conversion® (kg/kg)

(0.01) (0.14) (0.10) (0.18) 0.21) (0.19)
Mortality 0 3 (37.5%) 0 0 1 (12.5%) 2 (25%)

! 8 rabbits per genotype (New Zealand White — NZW, Californian White — CW, New Zealand White x Californian White - N x C, Hyla

2000 — Hy, Zika — Zi, Cunistar — Cu)

2 Standard deviations are given in parentheses below the mean values

 Values in the same row with different superscripts differ significantly (P < 0.05) using one-way analysis of variance

Table 3. Slaughter measurements in six rabbit genolypesl

Genotype
NZW cwW NxC Hy Zi Cu
. 2651 2 480° 2 400 2281° 2 807" 2 250°
Slaughter weight? (g)
(106.9) (93.0) (55.9) (56.6) (69.4) (88.5)
or 1 689° 1410 1 443 1371° 1 634° 1322°
Carcass weight” (g)
(62.6) (59.1) (37.3) (31.1) (45.1) (57.4)
As % of slaughter weight
: . 66.1* 59.6" 62.8" 624" 60.9" 61.8"
Dressing percentage
(0.5) (0.8) (0.6) (0.8) (0.3) 0.7)
) 16.1 173 16.0 153 17.0 17.6
Skin?
0.2) (0.6) (0.5) (0.4) (0.5) (1.0)
As % of carcass weight
) 50.8% 54.5° 53.1% 53.3% 50.0° 52.3%
Hindquarter®
(0.5) (0.8) (0.8) 0.7) 0.4) (0.7)
. 5 223 224 236 227 21.1 21.4
Loin
(2.6) (1.3) (0.5) (0.6) (0.4) (0.5)
M opst 32.2° 29.5% 30.6™ 283" 30.8%
Hindleg
(0.4) (0.8) (0.3) (0.5) (0.3) 0.4)
| . 224 23.8 224 23.1 220 233
Hindleg muscle
(0.3) 0.5) (0.2) (0.3) (0.4) 0.2)
) . 2.71° 121 1.30° 137° 1.82% 135
Perirenal fat
(0.27) (0.25) (0.11) (0.27) (0.15) (0.60)

See Table 2 for explanation of symbols

found in the NZW rabbits. In other groups of rabbits,
dressing percentages were significantly lower (P < 0.05).
The lowest dressing percentage (59.6%) was found in
the CW genotype. Rabbits of the Cu genotype had the
lowest commercial carcass weight (1 322 g), signifi-
cantly lower than NZW and Zi rabbits. Several authors
compared slaughter measurements in the NZW rabbits
and other breeds. Ozimba and Lukefahr (1991) found
higher dressing percentage in the CW rabbits than in
the NZW rabbits (55.8 vs 53.9%). Lewczuk et al.
(1998) reported that all the carcass parts obtained from
Danish White rabbits had a better muscle deposition
than those from NZW rabbits. The highest and the low-

CZECH J. ANIM. SCI., 45, 2000: 91-95

est proportion of the hindquarter from the commercial
carcass weight were observed in the CW and Zi geno-
type, respectively. The difference (54.5 vs 50.0%) was
statistically significant. The proportion of hindlegs from
the commercial carcass was lower in the CW rabbits
than in other genotypes. Other carcass parameters did
not differ significantly, or differences were not quanti-
tatively important. The highest percentage of the perirenal
fat was found in the NZW rabbits, i.e. in the genotype
with the lowest daily gain and the worst feed conver-
sion. Also Chiericato et al. (1996b) reported signifi-
cantly higher perirenal fat in NZW rabbits than in other
breeds.
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Table 4. Quality of meat in six rabbit genotypes'

Genotype
NZW cw NxC Hy | oz Cu
Musculus longissimus dorsi
262 258 258 256 260 256
Dry matter? (g/kg)
(1.8) (1.8) (1.9) (2.8) (2.5) (0.8)
235 231 230 232 227 230
Protein® (g/kg)
(1.4) (1.6) (1.7) (1.9) (2.6) (1.3)
12.3%® 7.1 11.9% 8.9" 16.2° 9.4
Fai? (&/kg)
(1.2) (0.8) 0.7) (1.0) (2.9) (1.3)
036" 031° 0.42 0.41% 043" 0.44"
Cholesterol® (g/kg)
(0.01) (0.02) (0.01) (0.01) (0.02) (0.01)
o 0.71° 065 0.59° 0.57" 0.79" 0.70°
Hydroxyproline* (g/kg)
(0.04) (0.02) (0.02) (0.02) (0.06) (0.04)
4.39 4.13 4.30 4.30 442 421
Gross energy?  (MJ/kg)
(0.04) (0.02) (0.04) (0.09) (0.10) (0.04)
Hindleg muscles
267 260 267) 260 270 260
Dry matter? (g/kg)
4.7) (1.8) (3.3) (3.3) (L.1) 2.7
g 218 218 216 216 213 214
Protein (g/kg)
(1.9) 0.7) (2.0) (1.8) (2.4) (3.0)
414 28.8° 37.7% 31.0% 31.6" 303"
Fat? (g/kg)
(4.0) 2.1 (1.6) (2.5) (1.8) (3.2)
0.58" 0.54" 0.58° 0.55" 0.59" 0.66"
Cholesterol? (g/kg)
(0.03) (0.02) (0.01) (0.02) (0.02) (0.02)
) 1.57 1.52 1.50 1.48 1.46 1.55
Hydroxyproline? (g/kg)
(0.08) (0.09) (0.07) (0.06) (0.04) (0.06)
2 5.12 4.74 5.01 4.78 5.13 4.71
Gross energy” (MJ/kg)
(0.17) (0.07) (0.08) (0.10) (0.06) (0.09)

See Table 2 for explanation of symbols

Data on the composition of musculus longissimus
dorsi in rabbit genotypes are presented in Table 4. The
same table offers data on the composition of hindleg
muscles. The m. longissimus dorsi contained more pro-
tein and less fat, cholesterol and hydroxyproline than
muscles of the hindleg. Samples of meat of the CW
rabbits had the lowest fat and cholesterol contents. The
m. longissimus dorsi of the Zi rabbits contained more
fat than that of other genotypes (16.2 vs 7.1-12.3 g/kg).
In samples of hindleg muscles, the highest fat content
was found in the NZW rabbits. The CW rabbits had the
lowest fat content in these samples. The cholesterol
content in muscles did not much differ in different
genotypes, although some differences were statistically
significant. As for the cholesterol level in rabbit meat,
our findings (0.31-0.66 g/kg) are similar to those of
Schein (1993) and Herzog (1994).

Different parts of carcass differ in chemical compo-
sition of meat. The loin has the lowest fat and choles-
terol contents. Chemical composition of meat of the
legs is more variable and more influenced by the breed
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(Ristic, 1986). In this study, hindleg muscles contained
more fat, cholesterol and hydroxyproline than the m.
longissimus dorsi. Our results demonstrate genotype-
related differences in rabbit performance, carcass yield,
and to a lesser extent, also in some parameters of meat
quality. The traditionally used NZW breed seems to be
inferior for lower weight gain and the worst feed con-
version. On the other hand, the dressing percentage in
this breed was higher than in other genotypes. Proces-
sors thus could possibly benefit more by purchasing the
NZW rabbits than commercial producers.
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