10

ik 39 (Lxvy
1HA 1994

SN 0044-4847




ZIVOCISNA VYROBA

AMIMAL PRODUCTION VOLUME 39 (1994)

REDAKCNI RADA - EDITORIAL BOARD

Predseda — Chairman

Ing. Vit Prok o p, DrSc. (Vyzkumny dstav vyZzivy zvitat, Pohofelice, CR)

Clenové — Members

Prof. ing. Jozef B ulla, DrSc. (Vyskumny ustav Zivoci$nej vyroby, Nitra, SR)
Doc.ing. Josef C efo v sk y ,DrSc.(Vyzkumny tstav pro chov prasat, Kostelec nad Orlicf,
CR)

Ing.Jin S. Gavor a, DrSc. (Centre for Food and Animal Research, Ottawa, Ontario,
Canada)

Dr. Alfons Gottschalk (Bayerische Landesanstalt fiir Tierzucht, Grub, BRD)
Ing. Jilius C hudy,CSc. (Vysoka §kola polnohospodarska, Nitra, SR)

Dr. ing. Michal I v an, DrSc. (Centre for Food and Animal Research, Ottawa, Ontario,
Canada)

Prof. ing. MVDr. Pavel Jelinek,DrSc. (Vysokd Skola zemédélskd, Brno, CR)
Prof. dr.ing. Ivo Kol4aft,CSc. (Vyzkumny tstav pro chov skotu, Rapotin, CR)
Ing.Jan Koufil (Vyzkumny dstav rybdrsky a hydrobiologicky, Vodnany, CR)
Prof. ing. FrantiSek L o ud a, DrSc. (Vysokd $kola zemédélskd, Praha, CR)
Prof.ing. Josef Miacha,DrSc. (Vysokd §kola zemédélskd, Brno, CR)
RNDr. Milan M argetin,CSc. (Vyskumny tstav ov¢iarsky, Trencin, SR)
Dr.Paul Millar (BRITBREED, Edinburgh, Scotland, Great Britain)

Ing.Jan Poltdrsky, DrSc. (Vyskumny dstav Zivo¢isnej vyroby, Nitra, SR)

Ing. Pavel Trefil,CSc. (Vyzkumny tstav Zivocisné vyroby, Praha-Uhiinéves, CR)

Vedouci redaktorka — Editor-in-Chief
Ing. Marie Cernd, CSc.

© Institute of Agricultural and Food Information, Prague 1994



FORMS AND METHODS OF CONSERVATION OF CATTLE
BREEDS IN THE UKRAINE

J. D. Ruban

Kharkov Zooveterinary Institute, Kharkov, Ukraine

Forms and methods of conservation of cattle breeds in the Ukraine are considered
in the paper. The dynamics of cattle breeds from 1935 to 1990 has been analyzed.
It was found out that some breeds such as Grey Ukrainian, White Headed Ukrai-
nian, Pinzgau, Red Polled and Brown Carpathian were on the verge of disappearing.
Urgent measures are required to conserve them. The number of cattle of Simmental
breed was greatly reduced. The group of beef breeds is unstable and small. The
analysis of methods of cattle breeding for 100 years has been performed. It was
stated that it was necessary to raise the importance of pedigree breeding, to change
selection index principle for cows produced by crossing of related breeds of cattle.
Methods and forms to conserve valuable genotypes of breeds have been worked
out. They will help to conserve the genetic stock of cattle. It has been suggested
to develop a new type of beef Simmental cattle as well as to use a mixed type. In
order to conserve the genetic stock of cattle breeds the teaching of V. I. Vernadsky
on symmetry was used. It allowed to determine the interrelation ,,genotype — envi-
ronment“. A new method for the complex characteristics animals having data below
or above the average on the main constitutional indicators has been suggested. The
significance of breed inspection (investigation) for modern selection has been de-
fined.

conservation of breeds; area distribution; symmetry of traits; method of pure breed;
crossing; herd inspection (investigation)

At present the importance of forms and methods of breed conservation in the
selection of cattle breeds has been increasing. The use of numerous imported
breeds for crossing greatly reduced the number of native breeds and even such
breeds of cattle as Simmental and Red Steppe are on the verge of disappearing.
So it is necessary to take urgent measures to conserve the genetic stock of breeds.
Therefore, the state plan of area distribution, a new method of purebred selection,
forms of genetic stock conservation are of great importance. In order to conserve
breed genotypes the teaching of V. I. Vernadsky on symmetry must be used and
herd inspection must be done by highly qualified specialists in the field of animal
science. Processes that take place in selection are not simple. Thus, a new Red
and White breed of milk type was approved in the Ukraine in 1992. It was
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developed on the basis of Simmental cows. In 1993 a new Ukrainian beef breed
was approved. Simmental, Grey Ukrainian, Charolais and Chiana breeds were
used to produce it.

All this mentioned above encouraged the author to examine this problem
using fundamental methods of investigation.

MATERIAL AND METHODS

The dynamics of cattle breeds in the Ukraine from 1935 to 1990 was studied.
Methods of selection of breeds of different trends according to their productivity
for the period of more than 100 years were investigated. The requirements for
the methods of up-to-date selection and forms of breed genetic stock conservation
have been determined. Experiments were carried out on the breeding farm ,,Per-
vuhin-sky, Bogoduhov district, Kharkov region. Purebred Simmental cows were
used. To determine principles of selection of thoroughbred cattle the method of.
symmetry was used. There are 2 177 head of cattle on the farm, including
680 cows of Simmental and Red and White breeds. The farm has 2 904 ha of
land, out of which 2 664 ha of arable land including 2 457 ha of fields, 924 ha
of land are under forage crops, it is 34.7% of the total area. For the last three
years the amount of fodder units per hectare has been 47.3 double centners;
65.8 d.centners of fodder units per cow were spent on the average.

The yield of milk per cow for the last three years has been 4 550 kg; gross
yield of milk — 3 094 tons, per 100 ha arable land — 1 1120 d.centners. It was
necessary to spend 1.44 centner of fodder units to produce 1 centner of milk.

Purebred cows of Simmental breed. were used for the experiment. Special
methods were applied to select the cows. 15 measurements were taken, the
fatness of cows was estimated in numbers. To define the effect of milk yield on
the indices under review all the cows were divided into three groups depending
on the yield; the first group — cows having the average yield of milk per group,
the second group — above the average and the third — below the average. The
values of the coefficient of yield regression as compared to the effect of 17 traits
(measurements, fatness, fat content) were determined.

To give more detailed characteristics of cows’ index of conformation, other
traits that influence the yield of milk (fat content, liveweight, development of
bone tissue) have been adduced.

RESULTS AND DISCUSSION
Beginning from 1935 and up to 1990 cattle breeds in the Ukraine were only

analyzed according to their productivity. The dynamics of dairy, mixed and beef
breeds of cattle is shown in Tabs. I, II and III. There are 32 breeds of cattle in
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I. Dynamics of dairy breeds of cattle in the Ukraine (%)

breeds

57.42

Breeds Yoo

1935 | 1939 | 1955 | 1960 | 1964 | 1969 | 1974 | 1985 | 1990
Red Steppe 56.01| 58.18 | 38.63 | 40.16| 40.03 | 39.57| 39.62 | 38.35 37.44
Brown Latvian - | - | 002] 022] 0.16| 0.17] 013] “* | -
Red Estonian - | = | “= | o010/ '0.02]| 0.04] 0.05[rezivtjnuia
Red Polled - | = | 231| 225| 1.86| 1.96| 1.54| 1.02| 086
Red Danish = | oo3| — i) pdist] e | wel| 008|002
Angler 0.06| “= | 0.04| 0.01]| “ | “x | «=| 0.11| 0.06
Red Lithuanian 20 Lo wolbeez] e | e |~ pfsdzaspian
Ir"e‘:('ls“““‘b“ Brsd 56.07| 58.21| 41.00 | 42.76 | 42.07 | 41.74 | 41.34| 39.56 | 38.38
Black and White - | - | 6.04| 691| 7.44| 9.17|11.93|28.3232.05
Dutch - | 008 - | - |« | 0o1]| 001| 0.03| 0.02
Black and White Estonian | - | - | - [ - |« | “« | 0.01| “* | 0.01
Eilf}f:az;‘:nw"“e = [ | o] - | o ] e
Ostfriesian, Black and €t
White German iyt S = T = 3 W 5 992
$°1;§;“v?;ft:k and Whi=1p w2 L [T Tl T tend b 000126
Friesland - - - - eSS - - - -
Oldenburg 0.30| 0.57| - - - - - - -
Black and White Danish - - - - - - - “~*“ 1 0.01
Britain-Friesian - - - - - — - e 0.01
::;alwﬁz‘t':m:dfsb'ack 0.80| 0.65| 6.04| 6.93| 7.44| 9.18|11.95|28.75|34.39
White Headed Ukrainian | 12.53|11.98| 7.28| 6.42| 5.58| 4.58| 4.12| 0.35| 0.04
Kholmogor 003| 002| - | 0.02| 0.03| 0.02| 001 - | -
Yaroslavl 0.11| 0.03( - - - - - - -
Tagil s L et =] - et D A gl e
Jersey A omalbr ] o | 000], 001] g | ae | s
Ayrshire walim dbir=i b merody, o il | g22h 0.48)(0:25
Other dairy breeds 12.67(12.03| 7.28| 6.44| 570| 4.61| 4.13| 0.83| 0.29
Total number of dairy | o9 54170 89| 54.32| 56.13| 55.21| 55.53 69.14| 73.06

For Tabs. I-III: “~* specific weight of breeds below 0.01% is designated.
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II. Dynamics of mixed breeds of cattle in the Ukraine (%)

Breeds Yoor

1935 | 1939 | 1955 | 1960 | 1964 | 1969 | 1974 | 1985 | 1990
Simmental 21.52 (22.82 (37.49 (37.30 [ 39.34 [ 39.18 | 37.38 | 26.19 | 22.90
Sichevsk - - - - - I - -
Montbéliard - - - - - - - 0.03 | “-*
Total number 21.52 |22.82 |37.49 (37.30 | 39.34 | 39.18 | 37.38 | 26.19 | 22.90
Swiss 2.18| 1.88| - - “ 1 0.01 | “—*“ | 0.01] “-*
Lebedinskaya - - 324 | 347 | 3.61( 391 | 391 3.38| 2.93
Kostromskaya - - 0.01 | 0.01 | 0.01 - - - -
Brown Carpathian - - 098 093 093] 1.05| 1.00| 097 | 0.86
Total number 2.18| 1.88 | 423 | 441 | 455| 497 | 491 436 | 3.79
Pinzgau - - 0.27| 0.20| 0.17| 0.15| 0.10| 0.10| 0.09
Grey Ukrainian 643 | 4.19| 368 1.96| 0.72| 0.15] 0.03| “~* | 0.01
Shorthorn dairy type - B - - R - - -
Bestuzhev B - - - - - - -
Red Gorbatovskaya e - - - - - - -
Kurganskaya - - - I - - - -
Z;’:)“t'h:;"l:?:; dbreeds | 643 | 419] 395 2.16| 089 | 030| 013 | 0.10| 0.10
L e b e 30.13 | 28.89 | 45.67 | 43.87 | 44.78 | 44.45 | 42.42 | 30.68 | 26.79

the Ukraine including 17 dairy breeds, 7 mixed breeds, and 8 beef ones. The
number of dairy breeds of cattle was increased from 69.54% in 1935 to 73.06%
in 1990. The number of Red breeds of dairy type was reduced from 56.07% in
1935 to 38.38% in 1990. But the number of Black and White breeds was greatly
increased from 0.80% in 1935 to 34.39% in 1990. The reduction in the number
of other breeds of dairy cattle was as follows: from 12.6% in 1935 to 0.29% in
1990.

The main dairy breeds of cattle in the Ukraine are Red Steppe (37.44% in
1990) and Black and White (32.05%). The number of cattle of White Headed
Ukrainian breed was reduced from 12.53% to 0.04% as well as Red Polled from
2.31% to 0.86%. There was a reduction in the number of mixed breeds of cattle
from 30.13% in 1935 (45.67% in 1955) to 26.79% in 1990, Grey Ukrainian (from
6.45% to 0.01%), Simmental breed cattle (from 21.52% in 1935 to 39.34% in
1964 and 22.90% in 1990). The number of cows of Lebedin breed was also
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I1I. Dynamics of beef breeds of cattle in the Ukraine (%)

Breeds AL

1935 | 1939 | 1955 | 1960 | 1964 | 1969 | 1974 | 1985 | 1
Hereford - - Y-t “=*10.01 [ 0.01 | 0.02 | 0.04 | (
Aberdeen-Angus - o - = “=*10.01 | 0.04 | 0.01 | (
Santa-Gertruda - - - - e B B
Charolais - - - - vt =1 0.10 | 0.02
Limousin - - - - o I - e
Shorthorn beef type 0.14 | 0.21 | 0.01 [ “~* | *“=* - e -
Kazakh White Headed | - - - =t = - et -
Holloway - - - - - - et -
Kalmitskaya 0.19 | 0.01 - - - - - -
Chernigov beef type - - - - - - - 0.07 | (
Prednieper beef type - - - - - - - 0.04 | (
Chiana - - - - - - I
Blonde Aquitaine - - - - - - - e
Maine-Anjou - - - - - - - o
o). prmbs 033 | 022 | 001 | “ | 0.01 | 0.02 | 0.16 | 0.18 | ¢

reduced (from 3.24% to 2.93%), a minor reduction in the number of catt
Brown Carpathian breed (from 0.98% in 1955 to 0.86% in 1990); Pinzgau (0.
in 1955, 0.09% in 1990).

In the Ukraine there is an unstable and small stock of beef cattle: 0.33
1935, 0.01% in 1955, 0.15% in 1990. In 1993 Chernigov beef type and Pre
per beef type (0.10% in 1990) were united and one group of Ukrainian beef t
was formed.

Thus, the most important breeds in the Ukraine are Red Steppe, Simme
Black and White; local breeds are Red Polled, Ukrainian White Headed, L
dinskaya, Brown Carpathian and Pinzgau.

Grey Ukrainian, White Headed Ukrainian, Pinzgau, Red Polled and Bi
Carpathian are on the verge of disappearing. State protection is required to
serve them.

Breeds have both local and world-wide distribution and significance. It i:
to the history of their development, which depends on the quality of cattle br
Breeds of Simmental group, Swiss, Red, Black and White and some bree
beef type belong to those having world-wide significance. Local breeds hav
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number of valuable peculiarities (adaptability to local feed rations, high produc-
tive qualities). These peculiarities are to be developed and improved.

To obtain more exact information on the area distribution it is necessary to
take into account the regions of the Ukraine (Steppe, Forest Steppe, Woodlands,
Highlands and Foothills of the Carpathians).

Red Steppe breed has been well acclimatized in the Steppe region, Simmental
and Lebedinskaya - in Forest Steppe, Black and White breed - in Woodlands and
Simmental and Brown Carpathian breeds have been well adapted in the High-
lands and Foothills of the Carpathian. As for the methods of breeding it is
possible to see the changes that have taken place over the period of more than
100 years. The evolution of breeding methods has been sharply changed. It is
associated with the rate of breed improvement. The method of crossing is largely
used in the Ukraine. Method of pure breed is not currently used so often. Crossing
of different breeds has led to the reduction of local breeds of cattle. The latter
are characterized by their strong constitution and high productivity (economically
useful qualities). The problem of related breed use should also be clarified. At
a certain stage of breed improvement this method played a very important role
in the Ukraine. However, in spite of the relationship between the breeds they are
different not only in their qualities but in climatic conditions of their use. The
relationship is conditional: the used breeds were separated from their ancestors
by dozens of years. During that period different methods of selection and breed-
ing were used. It concerns the group of Simmentalized breeds (Simmental, Mont-
béliard, etc.), the group of Red breed (Red Steppe, Red Danish, Angler and
others), the group of Black and White breeds (Black and White, Black and White
Holstein, Black and White Dutch and others), the group of Brown breeds (Lebe-
dinskaya, Brown Carpathian, Swiss of American type and others).

Under such conditions it is necessary to raise the importance of such notions
of animal science as breed type, type of constitution, resistance of cattle to
different diseases, the strength of the constitution. That is why it is necessary to
give a more precise definition to the practice of pedigree selection in the Ukraine
taking into account methods of breeding (Tab. IV).

Method of pure breed will promote the development of animals of strong
constitution. The number of regions with extreme conditions of cattle breeding
has been increased in the Ukraine. It is connected with the disastrous effects of
explosion in the Chernobil atomic power station.

Purebred animals with strong constitution will meet the requirements for cattle
breeding in the conditions mentioned above.

To conserve valuable genotypes methods and forms of conservation of the
genetic stock of cattle have been worked out (Tab. V).
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IV. Requirements for the breeding methods of cattle

Method Requirements for breeding methods

Development of pure breed parents of one and the same breed;

At absorption crossing, beginning with hybrids of the third generation if
Pure breed the type of breed is well defined; At introductory crossing, beginning
with hybrids of the third generation if the aim to develop a desirable
type of cattle breed is to be achieved

Crossing of different breeds (related and unrelated /distant/) as well as

Crossing breeding of hybrids ,,in itself*

V. Forms of conservation of breed genetic stock of cattle

Forms of breed genetic stock

: Methods of breed genetic stock conservation
conservation

Conservation of selection main body of breed and
Client for breed improvement by methods of intrabred selection
(pedigree selection)

Genetic stock depot of produ-
cers’ sperm and frozen embryo
of different breeds

Long-time maintenance of producers’ sperm of all
breeds to use for selection

Genetic reserve of sharply reducing native breeds,

Relic farm pedigree selection with outbred type of selection

Genetic reserve of sharply reducing native breeds,

Genetic stock-farm pedigree selection with outbred type of selection

Rearing of valuable pedigree producers for pedigree
Genetic stock-pedigree farm farms. Method of pure breed in liniars together with
inbreeding is used

)

The reserve of producers’ sperm of different breeds in special banks is one of
the forms that is widely used in the Ukraine and in many other countries of the
world. But this form of genetic stock conservation of breeds does not solve all
the problems. The genetic stock of local breeds is to be used now when intensi-
fication of production is taking place, as the strength of their constitution and
the resistance to different diseases are the necessary conditions of cattle selection.

Urgent measures including those at the State level must be taken to conserve
valuable breeds of cattle in the Ukraine. For example Simmental breed is
a dual-purpose breed. But it has become a dairy one due to the crossing with
Red and White Holstein and other dairy breeds. In connection with it the problem
of breeding of beef cattle has become sharp. To solve it, it is necessary to produce
beef types and breeds of cattle, to introduce intensive methods of beef production

ZIVOCISNA VYROBA - 1994 859



as well as to use genetic stock of Simmental mixed and other breeds of this type,
to develop Simmental cattle of beef type.

The teaching of symmetry by Vernadsky (1988a, b) was used to con-
serve the genetic stock of breeds. It was also used in geology, physics, chemistry,
biology and philosophy. Genetics of populations permits to determine the main
methods of stabilization of farm animal breeds. The methods of isolation of
morphologically ,,average* and ,.,extreme* phenotypes on the basis of total qu-
antitative traits were suggested by Zhivotovsky, Altuchov (1980)
and Altuchov (1989). Suggestions were made to draw the whole picture of
symmetry and asymmetry development beginning from the elementary particles
to space rockets as well as human society. It has not been done yet (Urvant-
sev, 1988).

The basic teaching of symmetry consists in the following statement: the ani-
mal should be considered only in interrelation to the environmental conditions.
The question is that the population of breeds must be resistant and the selection
must be purposeful. Cows of Simmental pure breed were used in the experiment.
They were divided into three groups (above the average, below the average, as
compared to the average data) according to the yield of milk (Tabs. VI, VII). It
is apparent from Tab. VII if there is 1% increase in fat content of milk, then the
yield decreases accordingly in all three groups (R). On the basis of measurements
the dependence of milk yield on the change in 1 cm of trait dimension has been
stated. If the index has the sign (-), the yield decreases and the measurement
increases by 1 cm or visa versa. If there is lcm increase in index, the yield
increases in this quantity. If the standard deviation exceeds the coefficient of
regression for all cases the indices are doubtful. Lack of authenticity of indices
of some characters underlines the fact that it is necessary to determine the coef-
ficient of regression of yield on the combined effect of all 17 indicators.

The determination of the combined effect of indices on the yield of milk in
cows expressed by regression coefficient shows that the symmetrical meaning of
the indication depends on the quantity of the main index. That is dairy qualities
of the cow.

To give more detailed characteristics of cows, to show their dependence on
the level of productivity indices of the frame and different indicators connected
with the yield, fat content of milk, liveweight and development of bone tissue
are listed (Tab. VIII).

It is evident that the traits adduced give more complete estimation of animals.
They are connected with the dairy qualities of cows, fat content of milk, live-
weight, the development of bone tissue and digestive system.

Thus, the use of the teaching of symmetry by Vernadsky can explain the state
of breed population and give the ground for breed population to correspond with
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198 #661 — VAOUYAA YNSIDOAIZ

VI. Division of Simmental cows into three groups according to milk yield (average yield per herd, above the average, below the average)

Average per group Above the average Below the average
N Index (n=101) (n = 46) (n=155)
M m G Cv M m G Cv M m G Cv
1 | Milk yield kg |4 422.3] 104.0 | 104.0 | 23.50 |5 345.8| 108.0 | 724.9 | 13.56 |3 650.0| 66.2 | 486.8 | 13.30
2 | Fat content % | 378| 001 | 011| 3.08| 377| 002 | 0.16| 429| 3.79| 001 [ 005 | 141
3 | Height in withers cm |130.7 | 046 | 469 | 3.59(1302 | 067 | 451 | 3.46|131.1 | 065 | 4.80 | 3.66
4 | Height in hips em [1382 | 051 | 517 | 3741383 | 077 | 519 | 375[1381 | 070 | 5.16 | 3.74
5| Widthofchest cm | 693 | 061 | 617 | 890| 69.34| 084 | 563 | 8.13| 69.27| 089 | 658 | 9.50
6 | Depth of chest em | 498 | 076 | 7.67 | 1539 49.69| 1.03 | 691 | 1391 | 49.92| 1.12 | 824 | 16.52
7 g)f“:i‘zl‘;‘“ length oo 1535 | 074 | 740 | 4s2|1544 | 124 | 834 | 540|1527 | 087 | 641 | 419
Width in em | 517 | 030 | 3.05| 590| 52.04| 040 | 271 | 520 51.45| 044 | 329 | 639
Width in hip-joints cm | 48.8 | 044 | 442 | 9.04| 49.26| 0.73 | 492 | 100 | 4858 | 053 | 3.92 | 8.07
10 if‘l“%::jqu bt o m | 530 | 057 | 571 1077 | 53.65| 048 | 325 | 6.06| 5260 096 | 7.12 | 13.50
11 g;“:‘hgil;’:;'l:;‘:“dcm 203.5 | 122 | 1226 | 6.02[205.0 | 1.24 | 853 | 4.16(2023 | 1.98 | 145 | 7.19
12 | Girth of metacarpus cm | 19.65| 0.07 | 075 | 3.82| 1976 | 0.10 | 068 | 3.48| 1950| 0.10 | 0.78 [ 4.02
13 | Width of belly cm | 6057 | 074 | 742 | 1225| 60.73| 1.02 | 685 | 11.20| 60.4 | 1.06 | 7.86 | 13.0
14 | Depth of belly em | 7203 | 058 | 582 | 808| 7282| 090 | 6.04| 829 713 | 075 | 555 | 7.78
15 | Girth of belly em 2323 | 149 | 1491 | 6.41(2358 | 204 | 137 | 5852295 | 207 | 1525 | 6.64
16 | Lengthofbelly cm | 79.2 | 059 | 595 | 7.51| 80.0 | 077 | 518 | 647| 786 | 087 | 644 | 820
17 g;’z‘f;‘; length 11332 | 071 | 79| 539[1340 | 102 | 689 | 5141326 | 100 | 737 | 555
18 | Fatness number | 378 001 | 011 3.08| 377| 002 | 016 | 429| 3.79| 001 | 005| 141
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VII. Dependence of yields of cows of Simmental breed on dimensions, determined by regression method

Average per herd Above the average Below the average

N Iidex (n = 101) (n = 46) (n=55)
. R star.ldz}rd R standard R stm'idz?rd
deviation deviation deviation
1 Fat content in milk -1 008.1 990.48 -175.94 747.42 -759.454 1452.18
2 Height in withers  -30.18 35.76 36.91 38.01 22.53 22.43
3 Height in hips 26.68 32.52 37.22 35.29 17.18 20.59
4 Width of chest -30.61 24.39 -8.89 30.04 -32.69 14.73
5 Depth of chest -10.55 15.19 ~2.96 21.41 —4.81 9.57
6 Diagonal length of body 25.60 18.50 10.01 17.98 12.63 14.45
7 Width 31.58 47.47 —-65.83 56.90 43.11 29.42
8 Width in hip-joints 11.80 27.07 -5.60 23.23 -3.84 23.63
9 Length of hindquarters 9.63 41.03 59.31 44 .41 -14.06 25.10
10 Girth of chest -7.49 13.30 -39.39 25.23 3.64 7.46
11 Girth of metacarpus -39.55 162.96 —283.59 194.01 -75.66 99.99
12 Width of belly -4.75 19.51 10.52 19.69 0.17 14.65
13 Depth of belly 2.49 27.67 16.92 34.91 -1.34 21.76
14 Girth of belly 4.88 11.98 -4.78 12.49 -14.16 8.48
15 Length of belly 40.80 31.37 30.26 35.33 -8.53 18.25
16 Straight length of body -16.73 27.91 -19.96 27.78 15.25 18.42
17 Fatness 164.13 1 026.19 -775.70 1 362.30 299.30 631.38




VIII. Characteristics of dairy qualities of cows of Simmental breed depending on the 1
productivity

indications Average | Above the Belml

per group average aver
Dairy qualities kg | 44223 53458 | 3650
Fat content of milk % 3.78 3.77 <
Milk fat kg 167.2 201.5 138
Liveweight kg 503.5 505.2 502
Yield per 100 kg of liveweight kg 878 1 058 72€
1 kg of milk per 1 cm of girth of metacarpus kg 225.0 270.5 187
1 kg of milk per 1 cm of height in withers kg 33.84 41.06 27
1 kg of milk per 1 cm of girth of chest kg 21.73 26.08 18
1 kg of milk per 1 cm of girth of belly kg 19.04 22.67 15.

the aims of genetic stock conservation and to show the connection of milk
with different indications that characterize the constitutional index of anir
The method of herd inspection by experts who are familiar with the st
cattle breeds and methods of their improvement and conservation is of
importance under such conditions.
The method mentioned above can give the answer to the major pro
concerning such trends in breeding program as:
— determination of desirable type of cattle in breed;
— studying of breed state and its common reactions to the environmental ¢
tions;
— determination of further improvement of selection process in breed and
conservation.
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RUBAN, J. D. (Charkovsky zooveterindrn{ istav, Charkov, Ukrajina):
Formy a zpusoby zachoviani plemen skotu na Ukrajiné.
Zivog. Vyr., 39, 1994 (10): 853-864.

Price se zabyva formami a zpisoby zachovani plemen skotu na Ukrajin€. Dyna-
mika plemen skotu od roku 1935 do roku 1990 byla podrobena analyze. Bylo zjisténo,
Ze nékterd plemena jsou na pokraji vyhynuti, jako napf. Sedé ukrajinské, bélohlavé
ukrajinské, pinzgavské, cervené bezrohé a hnédé karpatské plemeno.

Je tieba naléhavé pfijmout opatieni na jejich zdchranu. Pocetni stavy simentélské-
ho skotu znacné poklesly. Soubor masnych plemen je nestabilni a maly. Provedli jsme
analyzu metod pouZivanych pfi Slechtén{ skotu v prib&hu 100 let. Konstatovali jsme,
Ze je tieba zvySit v§znam rodokmenového Slechténi a u krav pochazejicich z kiiZenf
piibuznych plemen skotu zménit princip selekéniho indexu. Vypracovali jsme metody
a formy pro zachovéni cennych genotypl plemen, které umoZni zachovat genofond
skotu. Bylo navrZeno vytvofit novy typ masného a simentalského skotu a pouZivat
i kombinovany typ. :

Pro zachovéni genofondu plemen skotu jsme pouZili uéeni o symetrii, které vypra-
coval V. I. Vernadsky. UmoZnilo ndm ur¢it vzdjemny vztah ,genotyp — prostredi‘.
Navrhli jsme novou metodu pro ziskani komplexni charakteristiky zvifat, kterd maji
podpriimérné nebo nadprimérné hodnoty hlavnich ukazatel konstituce. Formulovali
jsme vyznam inspekce plemen z hlediska moderni selekce.

zachovéni plemen; plo$né rozmisténi; symetrie znakl; metoda Cistokrevné pleme-
nitby; kfiZen{; inspekce (Setfen{) stdda

Contact Address:

Prof. J. D. Rub an, DrSc., Kharkov Zooveterinary Institute, p/o Malaya
Danilovka, Dergachi District, Kharkov region, 312050, Ukraine
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VYUZgTIE PLEMENA PIETRAIN PRI TVORBE FINALNEHO
JATOCNEHO HYBRIDA

P. Demo!, J. Poltiarsky!, A. Rehak?

1Vyskumny dstav Zivocisnej vyroby, Nitra
2Agrokombindt a. s., Vel'ké Bierovce

Experimenty boli zamerané na zistenie najdoleZitejSich ukazovatefov vykrmnosti,
jato¢nej hodnoty a kvality miésa u hybridov s 50% podielom génov plemena piet-
rain (n = 105). Osipané kimené komcrénou zmesou s niZSou hladinou N-latok
(11,4 %) dosiahli denny prirastok 602 g, podne] CMC v jato&nom tele 479 %,
priemerni hnibku chrbtovej slaniny 29,1 mm, plochu m.lL.d. 3 749 mm? a podiel
tuénych céasti 18,3 %. Hybridy, ktorym sa podédvala kfmna zmes s vy$§im zastipe-
nim N-litok (14,1 %), dosiahli v uvedenych parametroch rovei Zitkovosti 621 g,
50,28 %, 23,17 mm, 3 834 mm? a 16,24 %. V prici je uvedeny aj prehfad sledo-
vanych ukazovatelov v zdvislosti od pordzkovej hmotnosti, pohlavia a reakcie na
halotanovi anestézu, ako aj chemické zloZenie vzorky m.ld. hybridnych oSipanych.
V celom siibore sa podfa stanovenych kritérif na kvalitu misa zistil podiel PSE vo
vyske 35 %.

osfpand; pietrain; jato¢nd hodnota; kvalita misa

Snaha zvysif podiel midsovych Casti jatoénych osipanych priviedla nasich cho-
vatefov k dovozu najmésovejSieho plemena o$ipanych — plemena pietrain. Import
sa uskuto¢iioval najmi z Rakiska, Nemecka a Ceskej republiky. Ciefom préce
bolo zistit droveii vykrmnosti, jatoénej hodnoty a kvality misa u hybridov s 50%
podielom génov plemena pietrain v podmienkach vefkovyrobnej technolégie.

LITERARNY PREHIAD

U o3ipanych plemena pietrain je chovatefmi ocefiovand predovietkym vyni-
kajica zmdsilost jato¢ného tela v najcennejSich vysekovych &astiach (Sunka
a kotleta). Prvd zmienka o tomto plemene pochddza z roku 1920. V roku 1956
bolo oficidlne uznané za plemeno a mohlo byt registrované v plemennych kni-
hich. V sicasnosti je plemeno vyuZivané predm}§etk)"m v termindlnej pozicii
kriZenia, t.j. ako otec findlneho hybrida, resp. ako siiast syntetickych otcovskych
populécii. Podra tidajov Asocidcie chovatelov plemena pietrain z Belgicka dosia-
hlo v testicii (roky 1984 aZ 1990, testovanych 6700 ks) tito GZitkovost: priemer-
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ny denny prirastok 620 g, spotreba krmiva na jednotku prirastku 2,85 kg, pod
chudej svaloviny v jatonom tele viac ako 60 %.

Porovnivanim zloZenia jato¢nych tiel v zdvislosti od reakcie na halotano
anestézu sa u oipanych s réznym genetickym podielom plemena pietrain a c
liSnej pordZkovej hmotnosti zaoberali Walstra (1986), Sellier et
(1988)'a Albar etal. (1990).

Fortin etal. (1987) skiimali zloZenie jatoného tela rozdielne u prasnici
a bravcov pochddzajicich po kancoch plemena pietrain. V 90 kg hmotnosti zis
v jednotlivych zloZkéch jato&ného tela preukazné rozdiely v prospech prasnicit

Medzipohlavné rozdiely vo vybranych vykrmovych a jato&nych ukazova
foch, ako aj kvalite mdsa analyzovali Barton-Gade (1987), Gueble
et al. (1990), Niirnberg, Enser (1993) a dal3{ autori.

Uzitkovost hybridov s réznym podielom krvi plemena pietrain skiimali
McKay et al (1982), pricom ich porovnavali s réznymi typmi kriZencov
kancoch plemena minnesota. Zistili, Ze hmotnost kotlety a Sunky, plocha m.|
a podiel Sunky a kotlety z hmotnosti jato¢ného tela vykazuji linedrny vzrast
zvy3ujicim sa podielom génov plemena pietrain. Zaroveii kon3tatovali zhor3e
ukazovatele kvality mdsa a niZSie denné prirastky u hybridov s podielom gén
nad 62,5 %.

Parametre kvality misa ofpanych plemena pietrain analyzovali Li et
(1989). U 350 jedincov uvadzaji priemernd hodnotu pH; vo vyske 5,70, elektr
ki vodivosf zisfovand 45 minit post mortem v najdlh§om chrbtovom sv:
10,6 uS a farbu misa v jednotkdch GOFO 53,6, ¢o st hodnoty charakterizuju
PSE svalovinu.

Zhor3ené parametre kvality misa u kriZzencov po kancoch plemena pietr:
zistili aj Pellois, Runavot (1991), Wassmuth, Glode
(1992) a dalsi autori.

, Kuhn a Kichenmeister (1992, 1993) zistili v porovndvacich 1

krmovych pokusoch u hybridov s 50% podielom plemena pietrain 53,3 % celk
vého misa, hodnotu pH; 5,88, elektricki vodivost 5,39 uS a vyskyt PSE m:
na drovni 46,7 %.

Cechovi etal (1992) dosiahli vo vikrmovom experimente u 39 kriZe
cov pochédzajicich po Styroch kancoch plemena pietrain denny prirastok
tirovni 739 g, spotrebu krmiva 3,04 kg a podiel CMC v rozpiti 44,3 a% 55,9

VyuZitim plemena pietrain sa v podmienkach Slovenska zaoberali M a j e
Ciak et al. (1970), pricom podrobne analyzovali reprodukéné i produkd
vlastnosti ¢istokrvnych o3fpanych plemena pietrain, ako aj kriZencov s tym
plemenom. U o3ipanych, kde ako otec findlneho hybrida bol vyuZity kanec p
mena pietrain, zistili priemernd hriibku chrbtovej slaniny 2,74 aZ 3,31 cm a p
chu m.Ld. 27,9 a% 28,2 cm®,
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MATERIAL A METODA

V pokusoch sme analyzovali ukazovatele vykrmnosti, jatonej hodnoty, kva-
lity mdsa a jeho chemického zloZenia u findlnych hybridov (n = 105) s 50%
podielom plemena pietrain. Matky pokusnych o$fpanych boli kriZzenky plemien
BU x BM, resp. BU x L.

Siibor o3ipanych bol vykrmovany na dvoch komerénych kfmnych zmesiach —
VUL (n = 83), resp. A1 (n = 22) s cielom zistif vplyv rozdielnej hladiny zéklad-
nych Zivin na 3truktiru jatofného tela. Kfmna zmes VUL obsahovala 11,4 %
SNL, 4,13 % vldkniny a 2,8 % tukov. Zmes A; mala zloZenie 14,1 % SNL,
3,57 % vldkniny a 2,7 % tukov. Obe zmesi sa skrmovali v sypkom zvlhenom
stave.

Vykrmové osipané boli ustajnené v skupinovych kotercoch s identickym sp6-
sobom oSetrovania, veterindrnej starostlivosti a manipuldcie pred pordZkou, po¢as
nej i po pordZzke. PoCas pokusu sa nemenili typ ani Struktira poddvanej zmesi.

V siiboroch bolo dodrZané paritné zastipenie pohlavia (bravce : prasnicky).
Pokus sa zacal pri hmotnosti 30 kg; pordZkovd hmotnost bola stanovend na cca
115 kg. Po jej dosiahnuti boli hybridy odpordZané na podnikovom bitinku za
dbsledného dodrZania bezstresovych podmienok. Ustajnenie o3ipanych pred po-
rdZkou bolo zabezpecené tak, aby nedo$lo k mie3aniu jednotlivych kotercov (ha-
lotan pozitivne, resp. negativne).

Pri vybere zvierat do vykrmového pokusu sme halotanovym testom vo vzorke
34 ofipanych (hmotnost cca 12 aZz 15 kg) zistili, Ze priblizne 29 % reagovalo
pozitivne na inhal4ciu anestetika narcotanu.

Deii pred pordZkou sa u oipanych zisfovali pristrojovou technikou (PIGLOG
105, ALOKA SSD 210 DX II) tieto charakteristiky jato¢ného tela:

— hnibka chrbtovej slaniny medzi 3. aZ 4. bedrovym stavcom 6 aZ 7 cm laterdlne
od stredu chrbta v mm (miery ECHO1, PIGLOG/)

— hribka chrbtovej slaniny na drovni 3. aZ 4. predposledného rebra 6 aZ 7 cm
laterdlne od stredu chrbta v mm (miery ECHO2, PIGLOG?2?)

- hnibka najdlhSieho chrbtového svalu (m.l.d.) na drovni 3. aZ 4. predposledného
rebra 6 aZ 7 cm laterdlne od stredu chrbta v mm (miery ECHO mld, PIGLOG
mld)

— podiel misa v jato€nom tele in vive pristrojom PIGLOG 105.

Po odporazeni boli u o$ipanych zisfované ukazovatele vykrmnosti, jatonej
hodnoty, kvality mésa a jeho chemického zloZenia. Jato¢nd hodnota bola stano-
vovani v zmysle CSN 46 6164.

Pri hodnoteni kvality mésa sme zisfovali obdobné znaky ako v na$ej predoslej
prici (D e m o et al., 1993). Zdroveii sme akost svaloviny vyhodnotili pomocou
indexu kvality midsa (De mo et al., 1994).
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I. Ukazovatele vykrmnosti, jatoénej hodnoty a kvality mésa hybridnych o3fpanych v zévislosti od druhu kfmnej zmesi — The indicators of
fattening performance, carcass value and meat quality in hybrid pigs as depending upon the type of feed mix

Ukazovatel — Ll 83? = 2= 22),
x Sp min. max. X Sp min. max.
Denny prirastok2 (g) 602,56a 72,97 532 833 621,55b 49,12 549 829
Hmotnost pred por(xikou3 (kg) 114,18a 10,46 97 147 115,67a 7,03 95 133
Hmotnosf mftva* (kg) 91,14a 9,09 75 119 91,98a 7,38 76 106
Hmotnost polovi(‘.ky5 (kg) 45,17a 4,04 36,92 58,80 45,44a 3,73 37,58 53,16
Percento CMC® 47,94a 3,11 41,41 54,57 50,28b 2,84 46,89 57,17
HS 1 (mm) 34,55a 7,37 24,00 52,00 28,17b 7,86 15,00 35,00
HS 2 (mm) 25,96a 5,97 19,00 39,00 19,50b 4,09 10,00 25,00
HS 3 (mm) 26,72a 6,35 15,00 44,00 21,83b 5,64 11,00 28,00
Priemern4d hribka slaniny7 (mm) 29,08a 6,05 21,40 4430 23,17b 5,52 12,70 26,70
Plocha m.L.d® (mm?) |3749,00a | 447,52 | 2800 5 200 3 833,652 | 366,56 |3 300 4700
Percento tuénych Zasti® 18,13a 2,96 14,36 24,22 16,24b 2,61 8,18 15,23
Percento bécika'’ 19,7'la 1,25 16,14 22,73 19,05a 1,24 16,31 19,49
Percento menejcennych Zasti"! 14,31a 0,74 12,25 15,86 14,42a 0,66 13,85 16,05
pH, - m.lLd. 5,84a 0,15 5,55 6,20 5,88a 0,19 5,55 6,25
pH, - m.s.m. 5,90a 0,14 5,55 6,25 5,96a 0,18 5,65 6,35
GOFO 56,59a 6,20 41 69 57,13a 3,48 52 63
. Japonska $kdla'? 3,22a 0,77 1,5 4.0 3,40a 0,68 2,0 4,0
EV, m.lLd. uS) 3,81a 1,53 2,3 14,5 3,92a 0,95 3,0 7,0
EV, m.s.m. us) 3,58a 0,79 1,5 59 . 3,76a 0,73 2,0 4,4
EV,, m.lLd. (us) 5,27a 1,90 23, 11,4 5.15a 1,63 3,2 9,2
EV, m.s.m. (1S) 11,19a 3,56 4,8 18,6 10,84a 2,89 6,6 14,9
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Ukazovatel — b e 83? = Ap = 22)‘
x Sp min. max. x Sp min. max.

Index kvality masa'? (IKM) | 101,792 11,81 46,1 121,32 103,55a 9,24 43,5 118,46
ECHO, (mm) 23,352 4,65 10,00 37,00 19,82b 3,99 9,00 24,00
ECHO, (mm) 22,942 5,26 13,00 33,00 18,95b 3,94 9,00 23,00
ECHO mld (mm) 51,23a 4,74 41,00 58,00 52,62a 3,64 44,00 59,00
PIGLOG, (mm) 23,60a 4,81 11,00 35,00 19,95b 3,72 10,00 25,00
PIGLOG, (mm) 23,00a 5,42 13,00 36,00 19,06b 3,55 10,00 23,00
PIGLOG mld (mm) 50,17a 7,14 35,00 63,00 51,38a 5,34 43,00 60,00
Percento misa'® - PIGLOG 49,85a 4,67 41,90 55,80 52,26b 3,53 49,50 60,40

lindicator, 2daily weight gain, 3pre-slaughtcr weight, 4dead weight, swei'ght of side of pork, 6pt:rcentage of valuable lean cuts, 7average
backfat thickness, 8eye-musclc area, ~percentage of fatty parts, lobt‘:lly percentage, lpe.rcentagc: of less valuable parts, 12Japanese scale,
Bmeat quality index, Ymeat percentage

Pre tab. I aZ IV:

Rozdiely medzi hodnotami ukazovatefov oznagené rozdielnymi pismenami sd pre dany parameter 3tatisticky preukazné (P < 0,05)
Denny prirastok (g) = prirastok vo vykrme od hmotnosti 30 kg do pordZky.

HS1 = hribka slaniny nad 2. hrudnym stavcom v strede chrbtovej linie

HS2 = hriibka slaniny nad poslednym hrudnym stavcom

HS3 = hribka slaniny nad 1. kriZovym stavcom

menejcenné Casti = hlava, lalok, noZi¢ky, kolend

For Tabs. I - IV:

The differences in the values of indicators denoted by the different letters are statistically significant for the given indicator (P < 0.05)
Daily weight gain (g) = weight gain during fattening from 30 kg of weight to slaughter

HS1 = backfat thickness above the 2nd thoracic vertebra in the central dorsal line

HS2 = backfat thickness above the last thoracic vertebra

HS3 = backfat thickness above the 1st sacral vertebra

less valuable parts = head, jowl, trotters, knuckles
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II. Prehlad zdkladnych ukazovatefov vykrmnosti, jato¢nej hodnoty a kvality mdsa podla pohlavia (kfmna zmes VUL) — An overview of the

basic indicators of fattening performance, carcass value and meat quality according to the sex (VUL feed mix)

Bravce'” (n = 43)

Prasnicky'® (n = 40)

Ukazovatel’ — = = .

X "D min. - max. X SD min. - max.
Denny prirastok” 3] 609,10a 70,37 532 - 833 595,54a 58,07 562 - 783
Hmotnost pred pordzkou’  (kg) 114,47a 10,90 100 - 147 113,88a 8,27 97 - 138
Hmotnost mrtva® (kg) 91,42a 9,61 79 - 119 90,85a 9,27 75 115
Hmotnost polovigky’ (kg) 45,30a 4,85 39,00 - 58,80 45,03a 3,72 36,92 - 55,65
Percento CMC® 46,72a 2,64 41,41 - 51,72 49,27b 2,48 44,67 - 54,57
HS1 (mm) 37,71a 6,09 27,00 - 52,00 31,14b 5,29 24,00 - 49,00
HS 2 (mm) 27,52a 4,27 21,00 - 39,00 24,27b 4,08 19,00 - 34,00
HS 3 (mm) 28,86a 5,28 21,00 - 44,00 24,44b 4,49 15,00 - 33,00
Priemerné hribka slaniny’ (mm) 31,46a 4,51 25,70 - 44,30 26,53b 4,13 21,40 - 38,70
Plocha m.Ld.} (mm?) | 3714,00a 481,09 2800-5100 | 3788,00a 402,99 3200 - 5 200
Percento tuénych &asti® 19,32a 2,08 15,98 - 24,22 16,87b 2,16 14,36 - 23,33
Percento boika'® 19,75a 1,32 16,14 - 22,73 19,66a 1,17 17,53 - 21,82
Percento menejcennych Zasti'! 14,19a 0,78 12,25 - 15,86 14,432 0,66 12,98 - 15,51
pH, m.Ld. 5,85a 0,17 5,55 - 6,20 5,84a 0,12 5,60 - 6,15
pH, m.s.m. 5,89a 0,16 5,55 - 6,25 5,92a 0,11 5,70 - 6,15
GOFO 55,63a 6,35 42,00 - 69,00 57,91b 5,82 ° 41,00 - 65,00
Japonsk4 kéla'? 3,11a 0,77 1,50 - 4,50 3,37a 0,76 1,50 - 4,50
EV, m.Ld. 1S) 3,63a 0,88 2,30 - 7,70 4,06b 2,12 2,60 - 14,50
EV, m.s.m. (1S) 3,62a 0,77 2,30 - 5,90 3,51a 0,83 1,50 - 5,90
EV, mld. (1S) 5,30a 1,79 2,20 - 9,80 5,24a 2,07 2,40 - 11,40
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Bravee!® (n = 43)

Prasnicky'® (n = 40)

Ukazovatel" — - — -

X "D min. - max. X SD min. - max.
EV,, m.s.m. (1S) 11,182 3,60 4,80 - 18,60 11,21a 3,56 5,80 - 17,80
Index kvality masa' (IKM) 102,10a 10,21 76,09 - 121,32 101,37a 13,86 46,10 - 120,47
ECHO, (mm) 25,78a 3,93 19,00 - 37,00 20,74b 4,33 10,00 - 29,00
ECHO, (mm) 25,52a 4,62 16,00 - 33,00 20,14b 4,81 13,00 - 32,00
ECHO mld (mm) 50,94a 4,80 41,00 - 58,00 51,53a 4,37 43,00 - 58,00
PIGLOG, (mm) 25,88a 4,14 15,00 - 35,00 21,14b 4,62 11,00 - 31,00
PIGLOG, (mm) 25,152 4,96 16,00 - 36,00 20,69b 4,16 13,00 - 30,00
PIGLOG mld (mm) 49,32a 6,20 35,00 - 61,00 51,09a 6,31 35,00 - 63,00
Percento misa'® - PIGLOG 48,402 3,68 41,90 - 52,50 50,34b 3,42 45,60 - 55,80

For 1-14 see Tab. I; lsyoung boars, 16gilts




U 26 oSipanych sa zo vzorky m.l.d. stanovil obsah zdkladnych chemickych
zloZiek (celkové voda, bielkoviny, tuk, popol), podiel vofne viazanej vody, straty
pefenim, ako aj energetickd hodnota v 100 g vzorky svalu. Z alikvotnej &asti
vzorky sa zistila tuhost pedeného misa na pristroji podfa Warner-Bratzlera vy-
jadrend v jednotkéch striznej sily odpocitanej na dynamometri pristroja.

Dosiahnuté vysledky sme analyzovali v jednotlivych podsiiboroch (podFa typu
kfmnej zmesi, pohlavia, citlivosti na halotanovii anestézu, dosiahnutej pordZkovej
hmotnosti) pouZitim beZnych matematicko-$tatistickych metéd.

VYSLEDKY A DISKUSIA

Zakladné charakteristiky sledovanych ukazovatefov vykrmnosti, jato¢nej hod-
noty a kvality mésa hybridnych o¥ipanych s 50% podielom génov plemena piet-
rain v zdvislosti od druhu skrmovanej kfmnej zmesi si uvedené v tab. I.
V dennom prirastku, ako aj vo vilSine jatoénych ukazovatefov (s vynimkou
plochy kotlety, percenta b6¢ika a podielu menejcennych &asti) dosiahli o3ipané
kfmené zmesou Al priaznivejie parametre vZitkovosti. V kvalite médsa neboli
medzi hodnotenymi skupinami zistené Statisticky preukazné diferencie. Hybridy
v naSich experimentoch dosiahli po¢as vykrmu niZ8ie denné prirastky, aké zistili
Cechovi etal (1992), pricom podiel CMC v oboch experimentoch bol na
priblizne rovnakej drovni. V zastipeni midsovych &asti nebola v naSich pokusoch
dosiahnutd droveni, ktori uddvaji McKay etal (1982)a Wood (1989).

V ukazovatefoch kvality misa sme zistili podobné hodnoty, aké stanovili vo
svojich praicach Kuhn, Kiichenmeister (1992, 1993) a Li et al.
(1989). V zhode s poznatkami, ktoré publikovali Pellois, Runavot
(1991)a Wassmuth, Glodek (1992), sme u hybridov mohli konstatovat
zhor3enie vo v3etkych sledovanych ukazovatefoch kvality mésa, predovietkym
v jeho kyslosti (pH; pod 5,90) a elektrickej vodivosti v musc. semimembranosus
(najmé 24 hodin post mortem). Pokial sme cely sibor hodnotili podfa indexu
kvality misa, syndrém PSE bol zisteny v 35 % pripadov.

Prehlad zdkladnych ukazovatefov vykrmnosti, jato¢nej hodnoty a kvality misa
hybridov v zéavislosti od pohlavia, reakcie na halotanowvii anestézu a pordZkovej
hmotnosti je uvedeny v tab. II aZ IV.

V siilade s udajmi autorov Fortin et al. (1987) a Gueblez et al.
(1990) boli aj v naSom stbore zistené Statisticky preukazné rozdiely vo vicSine
sledovanych ukazovatefov jato¢nej hodnoty v prospech prasni¢iek. V paramet-
roch kvality miésa neboli vypocitané signifikantné diferencie.

Walstra (1986)a Sellier etal (1988) analyzovali zloZenie jatoného
tela a kvalitu svaloviny u oSipanych s rozdielnou reakciou na halotanovy test.
U stres pozitivnych jedincov konStatovali vy$§iu droveii jatoénych ukazovatelov,
av3ak kvalita misa bola jednoznaéne zhor$end. Podobne v naSom podsiibore sme
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I11. Z4dkladné ukazovatele vykrmnosti, jato¢nej hodnoty a kvality miisa u halotan pozitivnych (n =
10) a halotan negativnych (n = 24) jedincov — Basic indicators of fattening performance, carcass
value and meat quality in the halothane positive (n = 10) and halothane negative (n = 24) pigs

Ukazovatef! H_alotan pozi.tivnels lialotan neg.atfvne16

X min. — max. X min. — max.
Denny prirastok? (g) | 585292 | 562-716 | 599,28a 583 - 810
Hmotﬁost’ pred por:iikou3 (kg) 113,14a 105 - 125 114,06a 104 - 130
Hmotnost mftva® (kg) 89,14a 81 -101 90,04a 81 - 108
Hmotnost polovitky’ (kg) | 44,53a |40,10-49,80 | 44,82a | 40,30 - 43,10
Percento CMC® 50,10a |48,52-51,54| 47,92b | 43,48 - 52,50
HS 1 (mm) | 31,02a |24,00-40,00| 34,24b | 27,00 - 49,00
HS 2 (mm) | 24,62a |19,00-37,00| 26,02b | 21,00 - 39,00
HS 3 (mm) | 2537a |18,00-39,00| 27,24b | 19,00 - 40,00
Priememnd hriibka slaniny’ (mm) | 27,01a |21,40-38,76 | 29,18b | 22,63 - 41,25
Plocha m.l.d.} (mm?) | 3 883,00a |3 200 -4 500 | 3 606,00b [ 3 100 - 4 100
Percento tuénych Zasti® 17,01a 16,18 - 18,19 19,01b 15,79 - 23,39
Percento bocika'? 18,22a |[17,53-19,06| 18,87a | 16,14 — 20,15
Percento menejcennych &asti'! 14,67a 13,89 - 15,33 14,20a 12,98 - 15,15
pH, m.Ld. 5,68a 5,55 - 6,00 6,04b 5,85 - 6,20
pH, m.s.m. 5,89a 5,70 - 6,05 6,05a 5,85 - 6,20
GOFO 47,292 | 41,00-52,00| 5867b | 52,00 - 64,00
Japonski 3kdla'2 2,14a 1,50 - 3,00 3,42b 2,50 - 4,00
EV, m.Ld. MS)| 7,36a | 3,70-14,50 | 3,26b 2,30 - 3,90
EV, m.s.m. MnS) | 6.62a 2,70 - 5,90 3,31b 2,50 - 4,30
EV,, m.lLd. (uS) | 840a | 6,40-11,40 | 5,05b 2,30 - 9,80
EV,, m.s.m. uS) | 10,84a | 8,00-1510 [ 9,35b 4,80 - 12,10
Index kvality miisa'>  (IKM) | 7341a |[32,85-9516| 104,35b |9527 - 119,16
ECHO, (mm) | 21,90a [15,00-2500| 24,04b | 15,00 - 34,00
ECHO, (mm) | 20,09a |13,00-24,00| 2297b | 19,00 - 32,00
ECHO mld (mm) | 51,84a |[43,00-5800| 50,30a | 42,00 - 56,00
PIGLOG, (mm) | 22,36a |12,00-27,00| 2530b | 13,00 - 34,00
PIGLOG, (mm) | 21,07a |15,00-24,00| 23,89 | 16,00 - 35,00
PIGLOG mld (mm) | 50,90a |39,00-62,00| 49,80a | 36,00 - 60,00
Percento misa'® - PIGLOG 51,93a | 4590 -52,60 | 48,66b | 43,50 - 54,10

For 1-14 see Tab. I; 'Shalothane positive, "$halothane negative
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IV. Prehlad zdkladnych ukazovatefov vykrmnosti, jato¢nej hodnoty a kvality mésa podfa hmotnostnych kategérii (zmes VUL) — An overview
of the basic indicators of fattening performance, carcass value and meat quality according to the weight categories (VUL feed mix)

Porazkov4 hmotnost’
Ukazovatef' do 110 kg (n = 31) 111 - 120 kg (n = 31) nad 120 kg (n = 21)
x Sp x Sp x Sp
Denny prirastok2 (8 592,25a 52,48 609,72b 45,38 607,22ab 55,21
Hmotnost pred poraiikou3 (kg) 104,74a 3,32 114,36b 2,93 128,19¢ 7.22
Hmotnost mftva® (kg) 82,90a 3,40 91,21b 2,96 103,55¢ 6,59
Hmotnost polovigky’ (kg) 40,53a 1,69 44,70b 1,66 51,01c 3,46
Percento CMC® 50,37a 2,30 47,83b 1,85 4491c 2,12
HS 1 ' (mm) 30,31a 5,46 34,39 4,92 - 41,05¢ 5,68
HS 2 (mm) 2291a 4,57 25,47b 4,62 31,20c 4,62
HS 3 (mm) 23,62a 5,34 26,66b 4,61 31,42¢ 5,60
' Priemern4 hribka slaniny’ (mm) 25,62a 4,48 28,86b 4,05 34,56¢ 4,60
Plocha m.Ld.? (mm?) | 3 653,55a 400,78 3 758,06ab 430,33 3 882,38b 535,37
Percento tu¢nych Zasti® 16,63a 2,10 18,43b 1,54 20,94c 1,91
Percento bogika'® 19,16a 1,17 19,95ab 1,06 20,62b 1,16
Percento menejcennych Zasti!! 13,83a 0,60 13,78a 0,71 13,52a 0,73
pH, m.Ld. 5.82a 0,17 5,86a 0,15 5,85a 0,14
pH, m.s.m. 5,90a 0,16 591a 0,13 5,89a 0,13
GOFO 57,42a 5,82 56,68a 6,51 55,24a 6,34
Japonska $kla'? 3,42a 0,73 3,152 0,79 3,02a 0,77
EV, m.lLd. 1S) 4,18 2,26 3,62ab 0,89 3,54b 0,65
EV, m.s.m. (uS) 3,50a 0,38 3,62a 0,84 3,64a 0,90.
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Por4zkova hmotnost"’

Ukazovatel" do 110 kg (n = 31) 111 - 120 kg (n = 31) nad 120 kg (n = 21)

x 5p x Sp x Sp
EV,, m.Ld. (1S) 5,35ab 1,96 5,50a 2,01 4,83b 1,65
EV,, m.s.m. (uS) 10,86a 5,08 11,27a 3,86 11,58a 3,31
Index kvality misa’> (IKM) 100,352 9,55 102,86a 10,12 102,35a 9,86
ECHO, (mm) 20,61a 4,41 23,55b 3,35 27,10c 4,05
ECHO, (mm) 19,77a 4,44 23,33b 4,18 26,99¢ 4,70
ECHO mld (mm) 49,90a 6,04 50,87a 6,89 53,76b 5,70
PIGLOG, (mm) 20,68a 4,21 24,26b 3,93 26,95¢ 4,40
PIGLOG, (mm) 19,85a 4,55 23,85b 4,51 26,42¢ 4,46
PIGLOG mld (mm) 49,16a 6,04 50,04ab 6,89 51,89b 9,05
Percento misa'® - PIGLOG 53,26a 3,43 49,58b 4,00 45,25¢ 4,04

For 1-14 see Tab. I; lSslaughter weight




zistili preukazné rozdiely u jatonych parametrov v prospech halotan pozitivnych
o$ipanych, pritom kvalitativne znaky svaloviny boli u tychto jedincov horSie.
V¢nimku tvorila iba elektrickd vodivost v m.s.m. po 24 hodinéch post mortem,
kde sme identifikovali vyskyt PSE misa u oboch sledovanych skupin (EV24 =
10,84, resp. 9,35).

Albar etal. (1990) sa zaoberali v§vojom sledovanych vykrmovych a jato&-
nych ukazovatefov u hybridov s 25% podielom plemena pietrain. V hmotnost-
nom useku od 95 do 135 kg zistili mierny pokles dennych prirastkov, naproti
tomu v naSom experimente bol pozorovany mierny nirast do Zivej hmotnosti cca
115 kg s ndslednym nevyraznym poklesom do hmotnosti 128 kg. Domnievame
sa, Ze tato disproporcia mohla byt zapri¢inend rozdielnou dynamikou rastu v pre-
doslych fizach vyvoja, ako aj dal$imi faktormi vonkajSieho prostredia (predov-
Setkym vyZivy). Citovani autori sledovali v jednotlivych hmotnostnych
kategéridch kvalitu svaloviny, priCom vo vybranych znakoch nezistili Statisticky
vyznamné rozdiely. Podobné tendencie sme zaznamenali aj v naSej praci.

V tab. V st uvedené charakteristiky ukazovatefov chemického zloZenia vzor-
ky misa hybridov. Niirnberg a Enser (1993) stanovili u 28 kriZencov
pietrain x nemecky landrase vo vzorke m.Ld. vy38{ obsah celkovej vody, ako sme
zistili u naSich hybridov (74,2 vs. 73,3), vy33i obsah bielkovin (23,4 vs. 22,5 %)
a vyrazne niZ${ obsah i.m. tuku (1,12 vs. 3,05 %). Straty pecenfm a obsah popola
boli v oboch pokusoch pribliZne na rovnakej tirovni.

Na zdklade dosiahnutych ukazovatefov vykrmnosti a jato¢nej hodnoty je moz-
né konstatovat, Ze hybridné osipané s 50% podielom plemena pietrain dosiahli

V. Charakteristiky ukazovatefov kvality misa a jeho chemického zloZenia u hybridov po kan-
coch plemena pietrain (n = 26) — The values of the indicators of meat quality and its chemical
composition in the hybrids after the Pietrain sires (n = 26)

Ukazovatel' X Sy min. — max.
Celkovi voda (%) 73,31 1,09 71,37 - 74,88
Celkové bielkoviny® (%) 22,51 0,97 20,88 - 23,73
Celkovy tuk® (%) 3,05 0,42 2,21 -3,93
Celkovy popol’® 1,12 0,17 0,92 - 1,41
Energetickd hodnota® (KJ/100 g) 495,66 28,57 464,66 — 535,39
pH,, m.Ld. 5,45 0,16 5,22 - 5,76
Strata pe&enfm’ (%) 43,79 3,63 37,92 - 49,65
Podiel voIne;j vody8 (%) 42,29 1,83 40,08 — 44,95
Tuhost pedeného misa’ (W-B) 6,01 1,68 34 -89

lindicator, *total water, >total proteins, %total fat, >total ash, 6ene:rgy value, 7shrinkagc loss due
to roasting, spercentage of free water, 9toughness of roast meat
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priemerny podiel CMC pod 48 % (zmes VUL), ¢o nevyhovuje kritéridm, ktoré
sii poZadované na jatoné o3fpané sicasnosti. Potvrdilo sa, Ze pri neadekvitne;j
vyZive nie je ani najmisovejSie plemeno schopné prejavit vysku svojej misovej
tiZitkovosti. Na zvySeny obsah N-litok a energie v zmesi A1l reagovali hybridy
priaznivej§imi parametrami jato¢nej hodnoty, ako aj ukazovatefmi vykrmnosti
(denny prirastok). Dal¥im faktorom, ktory mohol negativne ovplyvnif podiel
misovych &asti, bola kvalita pouZitych kancov plemena pietrain. Nakofko ple-
mennici neboli preverovani na vykrmnost a jato¥nd hodnotu v $tandardizovanych
podmienkach, nie je moZné zodpovedne predikovat geneticki potenciu ich jatog-
nych parametrov. V experimente sa potvrdila zhor§en4 kvalita misa vo vSetkych
sledovanych znakoch akosti (pH, farba, elektrick4 vodivost, podiel vofne viazanej
vody), o podstatne zniZuje technologické, senzorické a kulindrske vlastnosti
misa tychto hybridov.
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DEMO, P. - POLTARSKY, J. - REHAK, A. (Research Institute of Animal Production,
Nitra; Agrokombindt a. s., Velké Bierovce):

Use of the Pietrain breed for production of terminal slaughter hybrid.
Zivog. Vyr., 39, 1994 (10): 865-879.

The objective of the paper was to determine some figures of fattening performance,
carcass value and meat quality in hybrid pigs (n = 105) with 50% blood share of the
Pietrain breed. The mothers of the terminal hybrid were crossbred dams of the Large
White x White Pork or Large White x Landrace breeds. Slaughter pigs received two
commercial feed mixes lower and/or higher in crude protein content (11.4 and/or
14.1%) while the mix type and structure did not change during the trial. The sex
ration (young boars : gilts) was approximately equal in the sets. When the hybrids
reached slaughter weight, they were slaughtered in the slaughterhouses of Agro-
kombinét a. s., where stress-free conditions were actually maintained.

A choice of animal for a fattening trial on the basis of halothane test in a set of
34 pigs demonstrated that approximately 30% of animals had positive reactions to
narcotane inhalation. .

Some carcass indicators were determined in vivo instrumentally (PIGLOG 105 and
ALOKA SSD 210 DX II) in all pigs a day before slaughter. These traits were deter-
mined (Tabs. I-IV):

— backfat thickness between the 3rd and-4th lumbar vertebrae 7 cm laterally from
the central dorsal line (ECHO 1, PIGLOG 1 measures)
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— thickness of backfat and/or m.l.d. between the 3rd and 4th last but one rib 7 cm
laterally from the central dorsal line (ECHO 2, PIGLOG 2 and/or ECHO mid,
PIGLOG mld)

- muscle percentage in the carcass instrumentally by PIGLOG 105.

Besides usual indicators (pH,, electrical conductivity and color), meat quality was
assessed by meat quality index (D e m o et al., 1994).

Tabs. I-IV show the values of the investigated indicators as depending upon feed
mix type, sex, sensitivity to halothane test and slaughter weight; Tab. V contains
chemical analysis of muscles in the hybrids. '

In comparison with the pigs receiving feed mix higher in crude protein content,
the hybrids receiving feed mix with the lower content of crude protein had the
statistically significantly lower daily weight gain (602 vs. 621 g), lower percentage
of valuable lean cuts (47.9 vs. 50.28%), higher backfat thickness (29.1 vs. 23.2 mm)
and higher percentage of fatty parts (18.1 vs 16.3%). No statistically significant
differences were observed in meat quality.

As for the differences in the investigated indicators as depending upon the sex
and/or sensitivity to halothane test, statistically significant differences were determi-
ned in most carcass indicators in favor of the gilts and/or halothane-positive pigs.
These were no significant differences between the males and females in flesh quality
while this indicator had undoubtedly worse values in the halothane-positive pigs.

The set of experimental pigs was divided into three groups according to slaughter
weight while significant differences in most carcass traits were determined between
the evaluated groups.

Chemical analysis of the m.Ld. sample enabled to determine the basic components
while the percentage of intramuscular fat was 3.05 and the percentage of total water 73.31.

It is possible to summarize on the basis of the results of the indicators of fattening
performance and carcass value in the hybrid pigs in which a sire of the Pietrain breed
was used as the father of terminal hybrid that the hybrid pigs had the average
percentage of valuable lean cuts below 48, which does not comply with the criteria
established for slaughter pigs produced in the Slovak Republic.The increased content
of crude protein and energy (subgroup II) administrated to the hybrid pigs resulted
in their better values of fattening performance and carcass value. PSE meat
occurrence was found to be 35% in a trial conducted according to the established
criteria (meat quality index).

pig; Pietrain; carcass value; meat quality
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TRANSFER OF IMPORTED FROZEN CASHMERE GOAT EMBRYOS

J. Riha!, L. Cunat2, W. A. C. McKelvey3, P. Millar4, C. Bernatsky>

1Research Institute for Cattle Breeding, Rapotin, Czech Republic
2Centre of Development, State Breeding Organization, Praha, Czech
Republic

3Edinburgh Genetics, Scottish Agricultural College, Edinburgh, Scotland
4Britbreed, Edinburgh, Scotland

SAgricultural Co-operative Medlov, Czech Republic

Frozen cashmere goat embryos were imported from Scotland to the Czech Repub-
lic. Embryos were recovered surgically from superovulated (pFSH treated) donors
on day 6 of their cycle. Embryos were cultured in ovum culture medium (OCM)
and then serially equilibrated in 0.5M, 1.0M and 1.5M ethylene glycol in OCM and
aspirated into straws. Embryos were frozen by a routine method with seeding at
-7 °C and cooled at 0.3 °C/min to —37 °C utilising a programmable freezer. Tha-
wing was effected in air for 7 seconds and in a water bath at 35 °C for 25 seconds,
cryoprotective agent was eluted in 0.75M ethylene glycol together with 0.5M suc-
rose in OCM (10 minutes) and in 0.5M sucrose in OCM (10 minutes). Embryos
were then washed in pure OCM (in two steps), examined morphologically, and
transferred in pairs by endoscopy (Wolf, Germany) into synchronised recipients
either ipsilaterally or bilaterally (two groups in the reproductive season, one group
out of season). Those recipients receiving embryos during the breeding season had
a pregnancy rate of 85.7%, this was significantly higher (P < 0.05) than the preg-
nancy rate which resulted from the transfer of embryos out of season (50%). It is
concluded that cryopreservation of embryos and their movement between countries
is an effective method of establishing a novel breed within an importing country
and is thereby a useful method for establishment of a new genetic pool.

cashmere goat; embryo; embryo transfer; cryoconservation; conception rate; donor;
recipient; breeding season (seasonability)

INTRODUCTION

The economic problems associated with restructuring animal production ven-
tures in the Czech Republic has led farmers to seek new revenue producing
activities. The breeding of cashmere bearing goats ranks amongst the most pro-
mising of these activities as these animals produce a lucrative raw material for
the textile industry. One of the most rapid ways to establish a herd, characterised
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by high genetic value, is to use imported frozen embryos which are transferred
to recipient animals in the Czech Republic.

The present study, carried out to evaluate such a programme, was conducted
on a collaborative basis between Edinburgh Genetics of the Scottish Agricultural
College, Edinburgh (the exporters) and the Medlov Agricultural Co-operative of
the Czech Republic (the importers).

The cryopreservation of goat embryos is based on the same theoretical prin-

ciples as freezing embryos from any other ruminant species e.g. Niemann
(1991), Leibo (1992)and Rall (1992).Bilton, Moore (1976) and
Rong, Guangya (1989) applied only small modifications of the standard
bovine freezing regime to goat embryos. Embryo survival after thawing amoun-
ted to about 50-70% in these experiments; some other experiments were however
unsuccessful (Babu§ik et al., 1993). Positive results are generally compar-
able to or better than the embryo survival rate found in sheep Willadsen,
1977). .
Methods for freezing of preimplantation, zona bound embryos were developed
for laboratory animals and successfully applied to most farm animal livestock
species during the 1970’s. More recently methodologies have been developed for
freezing zona free preimplantation pig embryos (Nagashima et al,, 1994).
The theoretical principles and factors limiting success rates for embryo freezing
have been discussed by Riha (1990, 1993). Yuswiati and Holtz
(1990) applied vitrification techniques to goat embryos (according to the metho-
dology of Massip etal, 1986) but achieved only very low conception rates
(2 live kids from 18 embryos transferred into 9 recipients).

Experiments in sheep and goats are limited by seasonality as indicated by the
workof Vallet etal (1991), Baril etal (1992)and Thibier, Ni-
bart (1992). The effect of seasonality is more important in cashmere than in
milking goat M cKelvey, Millar, unpublished results).

MATERIALS AND METHODS

Donors

Donor does originated from an F2 generation following original importation
into Scotland of embryos from Altai Mountain Cashmere goats from Siberia.
Embryos were recovered at laparotomy from donor does. The donors had been
superovulated using porcine follicle stimulating hormone (pFSH) using a four
day descending dose injection schedule which was initiated on day 13 of the
donor cycle. Oestrus was induced following removal of 45 mg progestagen spon-
ges (Intervet Ltd., UK) which were inserted for a period of 16 days, and intrau-
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terine insemination of the donors was carried out by means of laparoscopy some
46 hours following progestagen removal.

Embryo Recovery

Donors were anaesthetised using methohexitone sodium given by intravenous
injection followed by endotracheal intubation and maintenance of anaesthesia on
halothane oxygen. Laparotomy was conducted six days following artificial inse-
mination. Following induction of anaesthesia the ovulatory response to gona-
dotrophin stimulation was evaluated using a laparoscope and, following
determination of a satisfactory response (more than 4 corpora lutea), embryos
were recovered by flushing of the uterine horns using 30 ml of phosphate buffe-
red saline per horn according to the technique of Tervit and Havik
(1976). Embryos were detected using a stereomicroscope and then cultivated in
ovum culture medium (Imperial Chemical Laboratories, UK) together with 5%
heat inactivated goat serum, and stored at bench temperature until all of the
donors for that day had been processed.

Embryo Freezing

Embryo were washed four times in serial solutions of ovum culture medium,
twice in trypsin solution, and again four times in ovum culture medium as laid
down in the Manual of the International Embryo Transfer Society (String -
fellow, Seidel, 1990).

Following washing embryos were equilibrated in 0.5M and then 1.0M ethy-
lene glycol in ovum culture medium for 10 minutes and then in 1.5M ethylene
glycol in OCM for 20 minutes. They were then aspirated into plastic freezing
straws (3—4 embryos per straw) and the straws were heat sealed. ) v

The freezing procedure started at bench temperature (20 °C) and proceeded as
follows: "

1. -1 °C/min to 15-°C 5 min in total
2. Pause 5 min for stabilization of the freezing chamber

3. 15°Cto-7°C 5 min

4. Pause 10 min, seeding after 6 min 10 min

5. =0.3 °C/min to =37 °C 100 min

6. Transfer of the straws into liquid nitrogen for storage.

Embryo Thawing

Straws were removed from the liquid nitrogen tanks and held at 7 seconds in
air at room temperature. Each straw was then immersed in a water bath at 35 °C
for 25 seconds, it was then dried and opened so that its contents were allowed
to flow into an open Petri dish. Embryos were then placed into a solution of
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0.75M ethylene glycol and 0.5M sucrose in ovum culture medium for 10 minutes,
then into 0.5M sucrose for 10 minutes and into fresh culture medium for 20 mi-
nutes. Thawed embryos were examined for morphological integrity.

Synchronisation of recipients and embryo transfer

Oestrus was synchronised in recipients by insertion of 40 mg intervaginal
progestagen pessaries (Intervet, France) for a period of 16 days, and 400-
500 units of PMSG (Pregnant Mare Serum Gonadotropin, Intervet France) was
injected some 24 hours before pessary removal. Embryos (1-3) were then trans-
ferred in sets 7 days after oestrus onset by a laparoscopic procedure M cKel -
vey et al., 1985). Either both embryos were transferred to the uterine horn
ipsilateral or contralateral (ipsilaterally or bilaterally) to the ovulating ovary or
one to two embryo was transplanted to each uterine horn (Tab. I). Embryos were
transferred to two sets of recipients during the natural breeding season and to
one set outwith the breeding season.

Pregnancy Diagnosis

Pregnancy was diagnosed by ultrasonography (Aloka, Japan) two months fol-
lowing embryo transfer.

Analysis of Data

Data relating to all of the recipients were analysed by the chi-square method
Myslivec, 1957).

RESULTS AND DISCUSSION

Embryo were transferred to two sets of recipients during the natural breeding
season. They had a conception rate of 75% (15/20) and 85.7% (12/14), respec-
tively, an overall conception rate of 79.4% (27/34). This conception rate was
found to be significantly higher (P < 0.05) than that which resulted following
transfers carried out in the non breeding season (50%, 8/16) - see Tab. 1.

A significant influence of season on the success of embryo transfer in cas-
hmere, Angora and Saanen goats has been reported by Vallet et al (1991),
Baril etal (1992) and Thibier, Nibart et al (1992), and may be
elevated through the use of melatonin (Grafenau et al., 1993).

R {ha (1993) has reported very poor results following the transfer of vitrified
Angora embryos outwith the breeding season; the same author has reported that
fresh Angora embryos transferred to white Saanen-type horned recipients during
the breeding season resulted in a pregnancy rate of 71.4% compared to an out
of season pregnancy rate of 10%.
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I. Conception rate of recipients after transfer of frozen Cashmere embryos

Type of transfer
Item/group ipsilateral bilateral Total
| 2 2 3
embryo | embryos | embryos | embryos
I. Seasonal embryo transfer
(December)
Ist group:
- ET n 7 9 4 0 20
— conception rate n 5 6 4 0 15
71.4 66.7 | 100.0 0 75.0"
2nd group:
-ET n 0 10 1 3 14
— conception rate n 0 8 1 3 12
0 80.0 | 1000 | 1000" | 857
Seasonal ET in total:
- ET n 7 19 5 3 34
— conception rate n -5 14 5 3 27
% 71.4 738" | 1000 | 1000° | 79.4"
II. Transfer out of season
(January)
3rd group:
-ET n 0 14 0 2 16
- conception rate n 0 7 0 1 8
% 0 50,0">| 10 500" | 500"
Total:
-ET n 7 33 5 5 50
— conception rate n 5 21 5 4 35
% 714" | 636 | 1000° | 900 | 700"
Significance P> 0.05

Differences a, b are significant (P < 0.05)

There was no significant difference in conception rate between transfer
methods; the ipsilateral transfer method produced a pregnancy rate of 71.4%
when one embryo was transferred and 63.6% when two were transferred; bilateral
transfer using two embryos resulted in a 100% conception rate and using three
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embryos a conception rate of 80% - see Tab. 1. The conception rates recorded in
this experiment were comparable to the pregnancy rates obtained by the expor-
ting agents Edinburgh Genetics M cKelvey, 1992 — personal communicati-
on) and approached those recorded following the transfer of fresh embryos by
other authors e.g. Vallet etal (1991) who recorded a surgical transfer rate
of 64% and an endoscopic transfer pregnancy rate of 76%.

References

BABUSIK, P. - NITRAY, J. - KULISKOVA, L.: Prechov4vanie skorych embryi koz pocas
dlhotrvajiceho transportu. Zivo&. Vyr., 38, 1993: 407-413.

BARIL, G. - REMY, B. - VALLET, J. C. - BECKERS, J. F.: Effect of repeated use of
progestagen-PMSG treatment for estrus control in dairy goats out of breeding season. Reprod.
Dom. Anim., 27, 1992: 161-168.

BILTON, R. J. - MOORE, N. W.: In vitro culture, siorage and transfer of goat embryqs. Austral.
J. Biol., 29, 1976: 125-129.

GRAFENAU, P. - PIVKO, J. - KUBOVICOVA, E. - OBERFRANC, M. - LAURINCIK, J. -
ANTALOVA, H.: Reprodukcia a prenos embryi koz. N43 chov, Chov hospodérskych zvierat,
53, 1993 (1): 34-36. ;

LEIBO, S. P.: Techniques for preservation of mammalian germplasm. Anim. Biotech., 3, 1992:
139-153.

MASSIP, A. — van der ZWALMEN, P. - SCHEFFEN, B. - ECTORS, F.: Pregnancies following
transfer cattle embryos preserved by vitrification. Cryo—Letters, 7, 1986: 270-273.
MCcKELVEY, W. A. C. - ROBINSON, J. J. - AIKEN, R. P.: A simplified technique for the
transfer of ovine embryos by laparoscopy. Vet. Rec., 117, 1985: 492494,

MYSLIVEC, V.: Statistické metody zemédélského a lesnického vyzkumnictvi. Praha, SZN 1957.
NAGASHIMA, H. - KASHIWASAKI, N. - ASHMAN, R. - GRUPEN, C. - SEAMARK,
R. F. - NOTTLE, M.: Recent advances in cryopreservation of porcine embryos. Theriogenolo-
gy, 41, 1994: 113-118.

NIEMANN, H. : Cryopreservation of ova and embryos from livestock: Current status and
research needs. Theriogenology, 35, 1991 (1): 109-124.

RALL, W. F. : Cryopreservation of oocytes and embryos: Methods and applications. Anim.
Reprod. Sci., 28, 1992: 237-245.

RIHA, J.: Biologick4 hlediska pfenosu embryi u skotu. [Dissertation.] Rapotin, 1990. 228 s. —
Vyzkumny dstav pro chov skotu.

RIHA, J.: Kryokonzervace embryi hospodaiskych zvifat. Rapotin, VOCHS 1993. 76 s.
RONG, R. - GUANGYA, W.: Simplified quick freezing of goat embryos. Theriogenology, 31,
1989: 252.

STRINGFELLOW, D. A. - SEIDEL, S. M.: A procedural guide and general information for
the use of embryo transfer technology emphasising sanitary procedures. 2nd ed. Manual of the
International Embryo Transfer Society, 1990: 12-59.

TERVIT, H. R. - HAVIK, P. G.: A modified technique for flushing ova from the sheep uterus.
N. Z. Vet. J., 24, 1976: 138-140.

886 ZIVOCISNA VYROBA - 1994



THIBIER, M. — NIBART, M. : Clinical aspects of embryo transfer in some domestic farm
animals. Anim. Reprod. Sci., 28, 1992: 139-148.

VALLET, J. C. - CASAMITJANA, P. - BREBION, P. — PERRIN, J.: Technique de production,
de conservation et du transfert d’embryons chez les petits ruminants. Rec. Med. Vet., 167, 1991:
249-257.

WILLASDEN, S. M.: Factors affecting the survival of sheep embryos during deep-freezing and
thawing. In: ELLIOT, K. - WHELAN, J. (Eds.): The freezing of mammalian embryos. CIBA
Foundation Symposium 52 (new series). Amsterdam, Elsevier, Excerpta Medica 1977: 175-189.
YUSWIATI, E. - HOLTZ, W. : Successful transfer of vitrified goat embryos. Theriogenology,
34, 1990: 629-632.

Received for publication July 5, 1994

RIHA, J. - CUNAT, L. - McKELVEY, W. A. C. - MILLAR, P. - BERNATSKY, C.
(Vyzkumny ustav pro chov skotu, Rapotin; Stdtni plemendisky podnik, Praha; Edinburgh
Genetics, Scottish Agricultural College, Edinburgh, Scotland; Britbreed, Edinburgh, Scot-
land; Zemédé€lské druzstvo, Medlov):

Prenos importovanych zmrazenych embryi kaSmirovych koz.
Zivog. Vyr., 39, 1994 (10): 881-888. A

Ekonomické problémy souvisejici s restrukturalizaci zemé&délstvi Ceské republiky
nuti zeméd€lce k hledani novych aktivit. Jednou z nich je moZnost chovu kaSmiro-
vych koz, které produkuji lukrativni surovinu pro textiln{ primysl. Jednou z rychlych
cest vybudovéan{ stdda vysoké genetické kvality je moZnost ndkupu zmrazenych
embryf a jejich pfenos do vlastnich recipientek. Prace se zabyva vyhodnocenim ta-
kové moZnosti budovani stdda kaSmirovych koz.

Embrya byla ziskdvdna chirurgickym zptisobem v Edinburgh Genetics, SAC
Edinburgh, od kaS$mirovych koz F, generace po pivodnim importu horskych
altajskych kaSmirovych koz ze Sibife. Darkyné byly superovulovany prasec¢im foli-
kulostimulujicim hormonem (pFSH, Ovagen v celkové ddvce 8 ml) po Ctyfi dny
v klesajicim ddvkovéani od 13. dne cyklu. Estrus byl indukovdn vyjmutim tamponi
se 45 mg gestagenu (Norgestamet, Intervet Ltd., UK), které byly kozdm zavedeny
celkem na 16 dni. V fiji byly dirkyné€ intrauterinné inseminovany za 46 hodin po
vyjmuti tampon.

Pred odbérem embryi Sesty den po inseminaci byla darkynim i.v. aplikovdna
anesteze (Na-methohexiton) a ddle byla provedena trachedlni intubace a zavedena
halotanova anesteze. Laparoskopicky byla provedena kontrola ovdrii. Pfi celkové
stimulaci vy33i nez 4 CL byl proveden chirurgicky odbér embryi v hibetni poloze
technikou, kterou popsali Tervit a Havik (1976). Embrya byla izolovdna
pod stereomikroskopem a kultivovdna v Ovum culture medium (OCM) doplnéném
5 % inaktivovaného koziho séra 6 az 8 hodin do skonCeni vyplachi celé skupiny
darkyn. Potom byla ekvilibrovdna v 0,5M a 1,0M etylenglykolu (EG) v OCM vizdy
po dobu 10 min a ndsledné v 1,5M etylenglykolu v OCM po dobu 20 min a d4dna po
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tiech aZ étyfech kusech do oznacenych pejet, které byly uzavieny teplem. Zmrazovéan{
embry{ probfhalo ve zmrazovaci béZnym konvenénim postupem (po seedingu v -7 °C
sestup teploty po 0,3 °C/min do —37 °C pfed umisténim do LN,).

Rozmrazovani{ probihalo po dobu 7 s na vzduchu a potom 25 s ve vodn{ 14zni teplé
35 °C. Odmyvani kryoprotektiva probihalo ve tfech stupnich: 0,75M EG a 0,5M
sachar6za v OCM na 10 min, potom O,5M sachar6za v OCM na 10 min a nésledné
promyti ve dvou kapkdch OCM celkem 20 min.

Pienos byl provddén synchronizovanym sanskym kozdm, u kterych byl cyklus
blokovén 16 dnf intravagindlnimi tampony Intervet (40 mg) a bylo aplikovdno PMSG
(Intervet) v ddvce 400 az 500 m.j. 24 hodin pfed vyjmutim tampont. Jednotlivym
vhodnym piijemkynim byla endoskopicky 6. den po fiji (7. den od zacCitku fije)
pfenéSena jedno aZ tfi embrya. Embrya byla naplnéna do venae katetru a pomoci malé
injekéni stifkacky umisténa aZ do lumen déloZniho rohu. Pienos byl uskutednén
u pifjemkyi v reprodukéni sezéné a mimo reprodukéni sezénu (tab. I). Biezost byla
stanovena sonograficky (Aloka, Japan).

Pii prenosu v reprodukéni sezéné zabiezlo ve dvou skupindch 75 % (15/20)
a 85,7 % (12/14) piijemkyii, celkem 79,4 % (27/34), coZ je prukazné vice (P < 0,05),
neZ Cinilo zabfezdvéani po pfenosu stejnych embryi v terminu mimo sezénu (=50 %;
8/16 — Tab. I). Nebyl zjitén statisticky prilkazny rozdil v zabfezdvan{ pifjemkyii po
rizném typu pienosu (ipsilaterdlni pfenos jednoho embrya — 71,4 %, dvou embryi —
63,6 %, bilaterdlni pfenos dvou embryi — 100 %, tiif embryi — 80 %). DosaZené
zabfezdvani je na drovni vysledkd uvddénych v literatufe a dosahovanych na praco-
visti exportujici organizace.

ka$mirovd koza; embryo; pfenos embryf; kryokonzervace; zabfezavén{; darkyné; pfi-
jemkyné; reprodukéni sezéna (sezénnost)

Contact Address:

Doc. ing. Jan R {ha, DrSc., V§zkumny tstav pro chov skotu, Rapotin,
788 13 Vikyfovice, Cesk4 republika, tel.: 0649/41 01, fax: 0649/57 02
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VPLYV DIFERENCOVANEJ DOBY KONZERVACI]? SPERMIf NA
FERTILITU A LIAHNIVOST VAJEC BROJLEROVYCH SLIEPOK

P. Skrobanek, J. Baumgartner, Z. Kondekova, 1. Bystricky

Vyskumny istav z'i'voé't’.i‘nej vyroby, Stanica chovu a $lachtenia hydiny,
Ivanka pri Dunaji

V experimente bola testovan4 fertilizaén4 schopnost spermif brojlerovych kohiitov,
ktoré boli po dobu 24, 4, 1, 1/4, resp. 1/16 hodiny vystavené pOsobeniu teploty
5 °C. K insemin4cii kontrolnej skupiny nosnfc bol pouZity Cerstvy riedeny ejakulat.
Najefektivnejsi rozdiel 2,7 % v prospech fertilizatnej schopnosti konzervovanych
spermif bol dosiahnuty po uchovivani ejakuldtu brojlerovych kohitov pocas 1 h pri
teplote 5 °C.

kohiit; spermie; konzervicia; fertilita; liahnivost

Pri uchovévani ejakulatu kohitov in vitro sa stretdvame s javom, ked s predl-
Zujicou sa dobou konzervicie preZiva bez naruSenia bune¢nych membran stile
menej a menej fertilizadcie schopnych spermii. Priamo i nepriamo to potvrdzuji
prace vietkych autorov zaoberajicich sa touto problematikou (Wishart,
1981; Schramm, 1988; Van Wambeke, 1988; Skrobidnek,
1990). Aké si v3ak vlastnosti tychto spermif a akymi prostriedkami ich méZeme
aktivovat, zostdva zatial nejasné.

Cielom naSej price bolo zistif vplyv uchovivania ejakuldtu po dobu 1/4 aZ
24 hodin pri teplote 5 °C na fertilizadni kapacitu spermii kohitov brojlerového

typu.
MATERIAL A METODA

Do pokusu bolo zaradenych 200 nosnic a 20 kohiitov materskej linie hybrida
Slovgal vo veku 28 tyZdiiov v Case prvej insemindcie. V3etky zvierata boli umie-
stnené individudlne v trojetdZovej klietkovej batérii pri svetelnom reZime 16 h
svetlo a 8 h tma. Svetelny deii za¢inal o 19.00 a koncil o 11.00 hodine. Nosnice
dostdvali denne 140 g Standardnej kfmnej zmesi s pridavkom gritu. Kohti pri-
jimali krmivo formou ad libitum a ako dieteticky doplnok sa im podédval ovos.

Ejakulat od kohiitov sme ziskavali dvakrét tyZdenne. Z dalSieho pouZitia sme
prisne vyluCovali ejakuldty znecistené moom a trusom. Ejakulat z prvého odbe-
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ru v t§Zdni (utorok) sme pouZili k inseminécii nosnic, ejakulaty z dalSich odbe-
rov sme vyuZivali k inym experimentdlnym ucelom.

Po preneseni do laboratéria (5 aZ 7 min) sme vyhovujice ejakuldty zmie3ali,
schladili vo vodnom kiipeli (20 °C) a riedili v pomere 1 : 1 konzervanym mé-
diom tohto zloZenia: glutamét sodny . H,O - 0,94 g, octan sodny - 0,19 g,
NaH,PO, . 2 H,0 - 0,12 g, NaCl - 0,06 g, K,HPO, - 0,63 g, octan draselny —
0,18 g, citrénan draselny . H,0 - 0,09 g, KCl - 0,07 g, octan hore¢naty . 4 H,O -
0,06 g, fruktéza — 0,75 g, TES - 0,32 g, kyselina octovd (10 %) — 0,50 ml,
destilovand H,0 - do 100,00 ml (pH 7,2).

Zriedeny ejakuldt sme rozdelili do 6smich fTastiiek s rovnym dnom (vniitorny
priemer 24 mm) a uzatvorili ich aluminiovou f6liou.

Polovicu fTasti¢iek sme vloZili do chladni¢ky, kde sme ich ponechali pri te-
plote 5 °C postupne po dobu 24, 4, 1, 1/4 a 1/16 hodiny. Druhi polovicu fTasti-
¢iek sme vloZili do prenosného termoboxu a preniesli v rdmci 5 aZ 7 minit do
haly, kde sme vzorky ejakulatu okamZite pouZili k insemindcii nosnic. .

Po riedeni ejakuldtu sme haemocytometrickou metédou stanovili priemernud
koncentraciu spermif v riedenom ejakuldte. Na zdklade nej sme potom pred kaZ-
dou insemindciou ur€ili objem insemina¢nej ddvky. TaktieZ sme orientalne sle-
dovali motilitu a morfol6giu spermii.

V3etky nosnice sme intravagindlne inseminovali ddvkou pribliZne 100.10°
spermif jedenkrat tyZdenne. Pri v3etkych aplikdcidch sme najskdr vykonali inse-
mindciu kontrolnej skupiny nosnic (100 ks) s Cerstvym riedenym ejakulédtom
a potom insemindciu pokusnej skupiny (100 ks) s ejakuldtom uchovavanym kon-
krétnu dobu. Vplyv kazdej z testovanych déb uchovéavania ejakulatu, s vynimkou
1 h, na fertiliza&nd schopnost spermif sme preverovali trikrat. U&inok doby kon-
zervicie 1 h sme testovali pitkrat. Celkom sme vykonali (4 . 3) + 5 = 17
insemin4cii.

Vajcia sme zberali dvakrit denne, tzn. o 8.00 a 10.30 hodine, a v tyZdennych
intervaloch sme ich nakladali do liahne. Na $iesty defi sme presvietenim stanovili
fertilitu vajec a hodnotili ju ako percento oplodnenych vajec znesenych pocas
druhého aZ 6smeho diia po inseminicii nosnic. Na 18. defi sme vajcia opit
presvietili, vyradili uhynuté embryd a presunuli do doliahne. Na 21. defi sme
zisfovali liahnivost vajec.

Udaje ziskané v experimente sme $tatisticky spracovali a vysledky zhodnotili
Duncanovym testom.

VYSLEDKY A DISKUSIA

Vysledky experimentu si uvedené v tab. 1. Z hladiska ciefa pokusu bol naj-
priaznive;jsi rozdiel medzi fertilitou pokusnej a kontrolnej skupiny nosnic dosiah-
nuty po uchovivani ejakuldtu pocas jednej hodiny pri teplote 5 °C. Fertiliza¢na
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1. Porovnanie reprodukénej schopnosti ejakuldtu kohiitov uchovdvaného pocdas 24, 4, 1, 1/4,
resp. 1/16 hodiny pri teplote 5 °C (pokus) a ejakuldtu po odbere okamZite pouZitého k insemi-
nécii nosnic (kontrola) — Comparison of the reproductive capacity of cock ejaculate stored at
a temperature of 5 °C for 24, 4, 1, 1/4 and/or 1/16 hours (experiment) and of ejaculate used for
insemination of layers instantly after collection (control)

1 Pokus? Kontrola®
Cas' (h) 5 %
fertilita® (%) liahnivost® (%) fertilita® (%) liahnivost® (%)
24 90,3* 77,7% 95,9% 82,1*
4 94,8 85,7 94,2 85,6
1 95,7* 87,4 93,0% 85,6
1/4 94,0 85,2 93,9 87,1
1/16 94,2 88,2 93,5 85,9

Hodnoty v riadku oznadené znamienkom (*) si signifikantne odli¥né (P < 0,05)
The values in the row denoted by the sign (*) are significantly different (P < 0.05)
ltime, 2experiment, 3control, fertility, 5hatchability

schopnost po tito dobu konzervovanych spermif sa zlep$ila v priemere o 2,7 %
v porovnani s fertilizaénou schopnosfou &erstvého riedeného ejakuldtu. Naproti
tomu konzerva¢nd doba 24 hodin pdsobila na fertilitu vyrazne depresivne. Oproti
kontrole zniZovala fertiliza¢ni schopnost kohiitich spermii o 5,6 %. Doby ucho-
védvania ejakuldtu 4, 1/4 a 1/16 hodiny vplyvali na fertilizacni kapacitu spermifi
indiferentne. Obdobné diferencie boli zaznamenané aj pri hodnoteni liahnivosti
vajec. Najvy33i rozdiel bol 4,4 % po 24hodinovej konzervécii spermif v nepro-
spech pokusnej skupiny. Ostatné testované doby konzervécie ejakuldtu pdsobili
na liahnivost vajec nevyznamne. V prospech pokusnej skupiny bola liahnivost
vy$sia po 1/16, 1 a 4 hodinich a v prospech kontroly po 1/4 hodine uchovivania
spermif pri teplote 5 °C pred insemin4ciou nosnic.

Pokles fertilizacnej schopnosti ejakuldtu kohitov po 24hodinovej konzervécii
pri teplotdch nad 0 °C potvrdzuji price mnohych autorov (Lake, Ravie,
1981; Wishart, 1981; Blesbois et al, 1993). Hlavnou pri¢inou je
postupné metabolické vyc€erpanie a strata integrity spermii, ku ktorej sa pridru-
Zuje zmena pH prostredia, nedostatok kyslika a hromadenie sa produktov meta-
bolizmu. K uchovaniu fertility na drovni ¢erstvého ejakuldtu je potrebné
prirodzeny dbytok spermii v insemina&nej ddvke kompenzovat zvysenim ich
potu (Lake, Ravie, 1979, 1980; Van Wambeke et al, 1986).
Obdobny, i ked menej vyrazny, byva pokles fertilizatnej kapacity spermii po
Siestich hodindch konzervicie (Van Wambeke, 1984). Na zdklade naSich
pozorovani sa v8ak doba konzervicie $tyri hodiny ukazuje ako hrani¢nd, kedZe
fertiliza¢nd schopnost spermii nebola po jej uplynuti redukovana. I tento pozna-
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tok je v3ak nutné povaiovat’ za relativny. KedZe v praxi beZne pouZivand inse-
mina¢n4 ddvka 100.10° spermif je tak luxusnd, Ze akykolvek tbytok buniek pocas
tejto doby konzervicie je schopni kompenzovat NaSe skorSie pozorovanie do-
konca potvrdzuji dostatonosf este i 20. 10° spermii v inseminacnej didvke pre
dosiahnutie efektivnej trovne fertility (Skrob4dnek, Lede&, 1990).
Z tohto aspektu doby konzervicie 1, 1/4 a 1/16 hodiny by mali uchovavat droveii
fertility na drovni Cerstvého ejakuldtu, o nakoniec vysledky aj potvrdili.
Obmedzenost poétu nosnic bola tieZ ddvodom k tomu, Ze jednotlivé expozi¢né
doby nemohli byt porovnivané paralelne, ale vZdy len jedna z nich oproti kon-
trole. Spdsobuje to isté faZkosti v ich vzdjomnom porovndvani, kedZe nasledo-
vali za sebou. Dosiahnuté vysledky su tak pod vplyvom ur€itej fizy reproduk¢nej
sezény. Z tohto dévodu sme absolitne najvysSiu fertilitu (95,9 %) zaznamenali na
zaCiatku reproduké&nej sez6ny u kontrolnej skupiny nosnic porovnavanej s pokusnou
skupinou, ktor4 bola inseminovanovan4 ejakuldtom uchovdvanym 24 hodin.
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SKROBANEK, P. - BAUMGARTNER, J. - KONCEKOVA, Z. - BYSTRICKY, 1. (Re-
search Institute of Animal Production, Poultry Station, Ivanka pri Dunaji):

The effect of different storage time of spermatozoa on fertility and hatchability of
eggs of broiler hens.

Zivog. Vyr., 39, 1994 (10): 889-893.

In an experiment the effect was tested of ejaculate storage at a temperature of 5 °C
for 24, 4, 1, 1/4 and/or 1/16 hours on the fertilizing capacity of spermatozoa in broiler.
cocks. The birds were divided into two groups. The experimental group (100 birds)
was inseminated with preserved ejaculate and the control group of layers (100 birds)
with fresh diluted ejaculate. The insemination dose was 100.10° spermatozoa and the
insemination interval was 7 days. A total of 17 inseminations was done in the period
of investigation. The different times of preservation were not tested paralelly, hence
they cannot be compared with each other. The average fertility (experiment : control)
was 90.3 : 95.9; 94.8 : 94.2; 95.7 : 93.0; 94.0 : 93.9 and/or 94.2 : 93.5% while the
average hatchability of hatching eggs (experiment : control) was 77.7 : 82.1; 85.7 :
85.6; 87.4 : 85.6; 85.2 : 87.1 and/or 88.2 : 85.9%. The most effective difference of
2.7% in favor of the fertilizing capacity of preserved spermatozoa was observed for
one-hour storage of ejaculate of broiler cocks.

cock; spermatozoa; preservation; fertility; hatchability

Kontaktnd adresa:

Ing. Peter Skrobédnek, CSc., Vyskumny tstav Zivo&isnej vyroby, Stanica
chovu a §lachtenia hydiny, 900 28 Ivanka pri Dunaji, Slovenské republika,
tel.: 07/94 31 21
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Oznamujeme ¢tenaiim a autorim naSeho &asopisu,

Ze v ndvaznosti na Casopis Scientia agriculturae bohemoslovaca,
ktery a% do roku 1992 vychdzel v Ustavu védeckotechnickych
informaci Praha, vydava od leto$niho roku

Vysoka Skola zemédélska v Praze
Casopis

Scientia agriculturae bohemica

Casopis si zachovav4 piivodni koncepci reprezentace na$i védy
(zemé&dé€lstvi, lesnictvi, potravinaistvi) v zahrani¢i a jeho obsahem
budou pivodni védecké price uvefejiiované v angliétiné s roz$ifeny-
mi souhrny v CeSting.

Casopis je otevien nejSirsi védecké vef’ejnosti a redakéni rada na-
bizi moZnost publikace pracovnikim vysokych $kol, vyzkumnych
ustavi a dal$ich instituci védecké zdkladny.

Prispévky do Casopisu (v anglictin€) posilejte na adresu:

Vysoka $kola zemédé€lska
Redakce Casopisu Scientia agriculturae bohemica
165 21 Praha 6-Suchdol




STRAVITELNOST BRIKETOVANE KOMPLETNI KRMNE SMESI
S RUZNE UPRAVENOU OBILNINOU

P. Vesely

Vysokd skola zemédélskd, Brno

V pokusu se Sesti skopci plemene kavkazské merino byl sledovdn vliv zafazeni
rizné upraveného pSeni¢ného zrna do kompletnf{ krmné smési na jeji stravitelnost.
V rdmci bilan¢nich devitidennich obdobf byl porovndvan vliv Etyf pokusnych zi-
sahii (I-1V), tj. varianty s celym neupravenym pSeniénym zrnem (I), Srotovanym
zrnem (II), celym zrnem upravenym hydroxidem sodnym (III) a hydrotermicky
upravenym zrnem (IV). Testované kompletni smési byly tvarovdny na pistovém
briketovacim lisu o priméru tubusi 64 mm. Priilkazné nejvy$si stravitelnost
(P < 0,001) suSiny, tuku, BNLV, organické hmoty a (P < 0,05) N-litek byla z;jis-
téna u pokusné varianty III (70,41; 70,66; 77,06; 72,08; 81,40 %) a vlikniny u po-
kusné varianty IV (57,73 % — P < 0,001). Naopak nejniZ8i hodnoty stravitelnosti
byly zjiStény u pokusné varianty II. Ndsledné i Skrobovd hodnota a hodnoty ME,
NEL a NEV byly prokazatelng& (P < 0,001) nejvy33f u pokusné varianty III — 52 8J;
16,86; 6,20 a 6,13 MJ/kg susiny.

skopci; kompletni smés; dprava zrna pSenice; tvarovani; stravitelnost; energetickd
hodnota

Obilniny, jako komponent krmnych ddvek pfeZvykavci, se vfznamnou mérou
podili na tdrovni uZitkovosti zvifat. Efektivnost Zivo¢i$né vyroby je vyrazné
ovliviiovédna jejich raciondlni spotifebou. Proto se vyuZiva celd fada dprav obilnin,
kladoucich si za cil zvySeni jejich nutri¢ni hodnoty. Raciondlni vyuZiti té€chto
metod v praktickych podminkach je zaloZeno na ovéfeni jejich tcinnosti v kon-
krétnich systémech vyZivy.

LITERARNI PREHLED

Srotovani obilnin s jejich pfipadnym nislednym lisovanim do granuli nebo
pelet se jiZ fadu let fadi mezi klasické mechanické dpravy zrnin. Bruhn et al.
(1959) konstatovali, Ze Zddna faze mechanizace zemé&dé&lskych praci padesatych
let se nesetkala s takovym zdjmem jako peletovéani krmiv. Vé&tSina praci sleduji-
cich vliv tvarovan{ se shoduje v ndzoru, Ze tvarovinim nedochézi k vyznamnému
ovlivnéni stravitelnosti. (Roberts, 1964), ale Ze daleko vyrazné&jsi vliv bude
mit zpisob tpravy krmiva pifed tvarovinim, zejména ve vztahu k rozmé&ln&ni
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krmiv, a to jak ve sméru rychlej$tho priichodu krmiva trdvicim traktem, ddvaného
do souvislosti se sniZenim stravitelnosti krmiv (Campling, 1966), tak ve
sméru mnohem intenzivnéj§iho trdveni krmiva v bachoru, které vyrovnavéd han-
dicap rychlej§iho prichodu triveniny (Ensminger et al, 1990). U tdpravy
zrna NaOH jde o zvySeni dostupnosti vldkniny semennych obali a mezibuné&c-
nych stén zrna pro celulolytické enzymy s ndslednym zvy3Senim stravitelnosti
(Bergner et al, 1981). Hydrotermické tpravy se zaméfuji pfedeviim na
zvySeni utilizace obilného Skrobu zvyS$enim podilu jeho mikrobidlni degradace
v bachoru (Vadclavik, Trdvnicdek, 1989; Theurer, 1986).

MATERIAL A METODA

Pokus byl uskute¢nén na 3esti skopcich plemene kavkazské merino, kterym
byla pfedkldddna kompletni tvarovand krmnid smés tohoto sloZeni: pSenice —
30 %, vojtéskova moucka — 33 %, je¢na sldma — 32 %, melasa — 5 %. VyZivna
hodnota krmnych smési je uvedena v tab. I. Navic bylo na 1 kg smési pfiddavdno

I. VyZivna hodnota kompletnich krmnych smé&si — Nutritive values of complete feed mixtures

Obsah Zivin v sufing Pokusny zdsah"

kompletni smési' (%) I I I v
Dusikaté latky? 19,17 20,03 19,83 20,18
Tuk® 2,52 2,31 2,61 2,30
Vl4knina®* 24,31 23,96 26,08 22,83
BNLV® 45,63 46,56 43,98 45,55
Popel® 8,37 7,14 7,50 9,14
Susina’ 84,33 84,02 83,82 83,46

") Pro tab. I a¥ III: Pokusny zdsah — kompletni smés s p§eniénym zrnem
I — celym, neupravenym
II - 3rotovanym bez dalSich tdprav

III - celym, upravenym NaOH

IV - napafovanym a mac¢kanym bez dalSich dprav

For Tabs. I to III: Experimental intervention — complete mixture with wheat grain:
I — whole, untreated
IT - ground without any supplementary treatments

III - whole, untreated with NaOH

IV — steamed and pressed without any supplementary treatments

'nutrient content in percentage of dry matter, Zcrude protein, 3fat, *fibre, ° nitrogen-free ex-
tract, 6ash, 7dry matter
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26 g mocoviny a u variant bez aplikace NaOH 15 g NaCl. Receptura kompletni
smési byla sestavena podle metodickych zésad pro provddéni bilan¢nich a sku-
pinovych pokusii na pfeZvykavcich (Schiemann, 1981).

V rdmci pokusu byly testovdny ¢tyfi varianty krmnych smési, které se liSily
pouze mechanickou, resp. chemickou tpravou pSenice, podle tohoto schématu
testace:

Pokusny zasah
I 11 I v

pSenice celé zrno Srotovand pSenice pSenice celé zrno mackand napafené
upravené NaOH pSenice

Pfi dpravé p3enice NaOH (pokusny zédsah III) byly na 100 kg p3enice aplikovéany
4 kg NaOH, které byly rozpustény v 7 1 H20. Po aplikaci NaOH byla k pSenici
pfiddna mocovina. Takto upravend pSenice byla pfed vlastnim zamichdnim do
smési skladovana tfi dny v uzavieném igelitovém pytli. Celé zrmo pSenice (po-
kusny zdsah I) bylo zpracovéno stejnym technologickym postupem s tim rozdi-
lem, Ze na 100 kg zrna bylo aplikovdno pouze 7 1 H2O bez NaOH. Mackané
napafend p3enice (pokusny zdsah IV) byla upravovéana na tepelném vlokovacim
zafizeni pro obilniny a luskoviny od fy BOCCHI. V8echny varianty byly tvaro-
vany na pistovém briketovacim lisu na brikety o priméru 64 mm.

Dévkovani suSiny krmné smési bylo voleno podle autora Schiemann
(1981) na drovni vyZivy 1,5. V bilanénim obdobi piijimali skopci v priméru
14,93 g suliny na 1 kg Zivé hmotnosti. Stravitelnost organickych Zivin byla
stanovena ve Ctyfech devitidennich bilan¢nich obdobich (4 x 6).

Udaje o tdrovni hodnot jednotlivych proménnych byly stanoveny:

a) pifmo (analytickymi metodami podle CSN 46 7092, stanovenim hmotnosti)
b) nepiimo (vypoftem pomérnych ukazatell, vypoctem energetické hodnoty —
Sommer akol., 1994).

Vyznamnost rozdili mezi priméry byla u analyzy rozptylu posuzovéna podle
Tukeye (Snedecor, Cochran, 1969).

VYSLEDKY A DISKUSE

Pfijem Zivin na 1 kg W*"°/den a prumé&rnd Zivd hmotnost jsou uvedeny v tab. IL.

Zjist&né koeficienty bilan¢ni stravitelnosti a energetickd hodnota smé&s{ jsou
uvedeny v tab. III. Vzhledem k tomu, Ze u v3ech pokusnych zdsahii byla pouZita
shodn4 technologie tvarovéni (pistovy briketovaci lis o priin:éru tubusti 64 mm),
je moZné vychdzet z toho, Ze zjisténé rozdily ve stravitelnosti organickych Zivin
byly ovlivnény jen odpovidajici dpravou pSeni¢ného zrna zafazeného do pokus-
nych krmnych smési.
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IL. Pfijem Zivin na 1 kg W*/den a priméma Zivd hmotnost — Intake of nutrients per 1 kg of
W‘”slday and average live weight

G ! Pokusny zdsah'’

Sledovany ukazatel Jednotka

] ke 90 1 v

Pijem Zivin a energie' /1 kg W™

SuSina’ g 39,8 41,0 38,9 40,0
Dusfkaté l4tky’ g 7,6 8,2 1,7 8,1
Vl4knina® g 9,7 9,8 10,1 9,1
BNLV? g 18,1 19,1 17,1 18,2
Organickd hmota® g 36,5 38,1 36,0 36,4
Skrobové jednotky’ $) 0,0204 0,0195 0,0202 0,0204
BE MJ 0,732 0,768 0,724 0,730
ME MJ 0,400 0,391 0,404 0,396
NEL MJ 0,237 0,229 0,241 0,235
NEV MJ 0,235 0,206 0,248 0,227
::(’)“uf;‘;f% i ke 50,17 51,33 50,83 50,50

'studied indicator, 2dry matter, >crude protein, “fibre, snitrogerl-frt-,e extract, 6organic matter,
Tstarch value, Mlive weight, %unit, I"t'.xperimozntal intervention, !'intake of nutrients and energy

Z uvedenych hodnot je patrné, Ze zatfazeni neupraveného zrna (pokusny zi-
sah I), resp. riizné€ upraveného zrna pSenice (pokusny zdsah II aZ IV) ovlivnilo
prikazné stravitelnost suSiny i v§ech hodnocenych organickych Zivin. Priikazné
nejvy33i stravitelnost susiny, dusikatych latek, tuku, BNLV a organické hmoty
byla zji3t&€na u pokusné varianty se zrnem upravenym NaOH (pokusny zasah IIT)
a vldkniny u pokusné varianty s hydrotermicky upravenym zrnem (pokusny zi-
sah IV). Naproti tomu prikazné nejniZ8i hodnoty stravitelnosti byly zjiSt€ny
u pokusného zasahu se Srotovanou pSenici. Vyznamnost rozdili stravitelnosti
organickych Zivin je uvedena v tab. IV.

V dané souvislosti se jako nejméné efektni prokizala tprava zrna Srotovanim.
Potvrzuje to obecné& uddvanou zivislost mezi rychlejsi pasdZi krmiva s nisled-
nym sniZenim stravitelnosti (Campling, 1966). Jako neicinnd se ukdzala
i hydrotermicka tprava. Oproti kontrole (neupravenému zrnu) byla u nf zji§t€na
priikazné vy$Si stravitelnost vlikniny, ale i priikazné niZ$i stravitelnost tuku
a BNLV. To znamen4, Ze nedoslo ke zlep3eni utilizace $krobu zrna pSenice. Tato
skute¢nost je v souladu se zjiSt€nim autora Theurer (1986), Ze hydroter-
mické zpracovini zrna obilnin m4 na triveni $krobu mens$i dopad u ovci neZ
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III. Koeficienty stravitelnosti Zivin a energetickd hodnota kompletnich krmnych smé&si — Coef-
ficients of digestibility of nutrients and energy value of complete feed mixtures

10
Slcdovanf' Jednotka® Pokusny zédsah
ukazatel 1 EE Il v
Koeficienty stravitelnosti'' + s; (n = 6)
Sugina® % 68,79 + 0,37° | 64,51 + 0,30° | 70,41 + 0,36° | 69,66 + 0,30°
E“tks;"ga‘é % 81,24 + 0,35" | 71,19 + 0,37™| 81,40 + 0,35 | 80,20  0,36™
Tuk? % 69,17 £ 0,37° | 52,47 + 1,56* | 70,66 + 0,39° | 59,19 + 0,53"
Vléknina® % 55,65 + 0,63° | 50,22 + 0,58" | 55,77 £ 0,67° | 57,73 + 0,61°
BNLV? % 7425+ 0,21° | 68,89 +0,55* | 77,06 £ 0,329 | 72,11 + 0,49°
?mi‘::;Ck‘ % 70,73 £ 0,43° | 66,04 + 0,30 | 72,08 + 0,36° | 69,97 + 0,30°
Energetickd hodnota smésf (v susing)'?
Skrobovi be a c b
hodncial ] 51,37 47,54 52,00 50,93
BE MJ/kg susiny 18,31 18,72 18,64 18,23
ME MJ/kg susiny 10,04 9,54* 10,40° 9,89"
NEL MJ/kg susiny 597 5,99* 6,20° 5,86
NEV MJ/kg susiny 5,88" 5,37° 6,13° L 54

Priméry stejného fidu, oznafené odlinymi pismeny, jsou navzdjem odli¥né (P < 0,05) -
Averages of the same order, marked by different letters, are reciprocally distinct (P < 0.05)
Pro vypocet BE, ME, NEL a NEV smési byly pouZity regresnf rovnice podle autord S om -
mer akol. (1994) - For calculation of BE, ME, NEL and NEV mixtures regression equations
were used after Sommer et al. (1994)

Istudied indicator, 2dry matter, “crude protein, “fibre, 5’nitrogen-frec: extract, 6organic matter,
D . . . . . . T

Tstarch value, *fat, “unit, "’expenmental intervention, ''coefficients of digestibility, Zenergy

value of mixtures (in dry matter)

u skotu. O to vétSi vyznam by mohlo mit zvy3eni stravitelnosti u pokusného
zasahu III pro aplikaci dpravy zrna pSenice hydroxidem sodnym ve vyZivé skotu.

V disledku zvy3eni stravitelnosti dusikatych latek, tuku, BNLV a organické
hmoty do3lo u krmné smési se zrnem p3enice o3etfenym NaOH k prikaznému
zvy3eni (tab. III a IV) Skrobové hodnoty (oproti pokusnym zisahiim II a IV).
Podle nového systému vyjadifovani energetické hodnoty krmiv (Sommer
a kol., 1994) bylo zjist&né zvySeni ME, NEL a NEV prikazné i ve srovnin{
s variantou s celym neupravenym zrnem.
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IV. Vyznamnost rozdili stravitelnosti organickych Zivin — Significance of differences of diges-
tibility of organic nutrients

Pokusny zésah' / Sledovany ukazatel®
I Ju[m|w |1 |o|m|wv |1 |o|m|w
sufina’® dusikaté lzitky4 tuk’®
I — | wxx | #xD "o * I *kk
1I — * Kok * Kk p— * — | ®xx% *k%
III s * p— e * %k
v — — —
vlaknina® BNLV’ organickd hmota®
l — * ¥k * 1. * k¥ * k% *%k — * k% *
II e * k¥ * %k o Hkk * ¥k s * k% %k
III . * —_ * %k —_ % %k
IV — — —
Skrobov4 hodnota’ ME + NEL NEV
I —— * kK e * %% * %k T % % % * %
II p— * %k * %k p—— * %k * %k k I * %k * k%
Ill =y * P * %k s * %k
v — — —

D% p<0,05, ** P <0,01, *** P < 0,001

lexperimcntal intervention, “studied indicator, 3dry matter, ‘crude protein, Sfat, ®fiber, "nitro-
gen-free extract, sorganic matter, %starch value

Ze zjisténych hodnot vyplyvé, Ze dprava zrna pSenice hydroxidem sodnym,
po jejim nasledném smichani s ostatnimi komponenty krmné smési a tvarovani
na pistovém briketovacim lisu, se ukazuje jako efektivni technologie zvy3ujic{
stravitelnost krmné smési i jeji energetickou hodnotu.
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VESELY, P. (University of Agriculture, Brno):
Digestibility of preformed complete feed mixture with various treated cereal.
Zivo&. Vyr., 39, 1994 (10): 895-902.

An experiment with six rams of the Caucasian Merino breed was carried out to
study the effect of introduction of various treated wheat grain into the complete feed
mixture on their digestibility. The mixture contained 30% of wheat, 33% of lucerne
flour, 32% of barley straw and 5% of molasses. In addition 26 g of urea was added
per 1 kg of mixture and 15 g of NaCl in treatments without application of NaOH.

Within balance nine-day periods the effect of four experimental interventions (I to
IV) was compared; i.e. treatments with the whole untreated wheat grain (I), ground
grain (II), whole grain treated with sodium hydroxide (III) and hydrothermically
treated grain (IV). For treatment of wheat with NaOH (experimental intervention III)
4 kg of NaOH, dissolved in 7 | of water, was applied per 100 kg of wheat. After
NaOH application urea was added to wheat, and wheat treated in this way was stored
for three days in closed plastic sac before the proper stirring in the mixture. The whole
wheat grain (experimental intervention I) was processed by the same technological
procedure except for an application of 7 1 of water without NaOH. Pressed steamed
wheat (experimental intervention IV) was prepared in thermal flocculating device for
cereals and legumes made by the firm BOCCHI. All treatments were shaped in the
preforming press for preforms 64 cm in diameter.

Dosing of dry matter of feed mixture was chosen on the nutrition level of 1.5.
Intake of nutrients per 1 kg W*"°/day and average live weight are in Tab. II.

The coefficients of balance digestibility and energy value of mixtures found are
presented in Tab. III. Regarding the fact that identical technology of forming was
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used in all experimental interventions, it may be presupposed that the differences
found in digestibility of organic nutrients were caused exclusively by corresponding
treatment of wheat grain included in the experimental feed mixtures.

Significantly highest digestibility of dry matter, crude protein, fat, nitrogen-free
extract (BNLV) and organic matter was found in experimental treatment with grain
treated with NaOH (III) and fibre in the experimental treatment with hydrothermically
treated grain (IV). On the contrary, significantly lowest values of digestibility were
found in experimental intervention with ground wheat. The significance of differences
in digestibility of organic nutrients is presented in Tab. IV.

Within the context, the least effective was found to be the grain treatment with
grinding. Hydrothermic treatment was also inefficient, in which, compared with the
control (untreated grain), was found only significantly higher digestibility of fibre,
but significantly lower digestibility of fat and N-free extract. Due to an increase in
digestibility of crude protein, fat, N-free extract and organic matter, in feed mixture
with wheat grain treated with NaOH a significant increase in indicators SH (starch
value), ME, NEL and NEV occurred.

It follows from the value found that the treatment of wheat grain with sodium
hydroxide after its subsequent blending with the other constituents of the feed mixture
and forming on the piston preforming press, an efficient seems to be the technology
raising digestibility of feed mixture and its energy value.

rams; complete feed mixture; treatment of wheat grain; forming; digestibility; energy
value

Kontaktni adresa:

Ing. Pavel Vesely, CSc.,Vysokd Skola zemédélskd, Vysokd Skola zemédélsk4,
Zemé&délska 1, 613 00 Brno, Cesk4 republika, tel.: 05/45 13 31 72,
fax: 05/45 21 20 44
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VLIV PODAVANI REPKOVF;HO EXTRAHOVANEHO SROTU
BREZIM PRAsyICiM NA VYSLEDKY UZITKOVOSTI
V PRVNICH TRECH VRZICH

L. Zeman!, V. Siske2, I. Hap!

1Vysokd skola zemédélskd, Brno,
2 Vyzkumny dstav vyZivy zvirat, Pohorelice

V pokusu providéném na telovém hospodéistvi VUVZ Pohotelice jsme sledovali
vliv riiznych zdroji dusikatych ldtek ve smési pro biezi prasnice. Do pokusu bylo
zafazeno 84 prasnicek-kifZenek plemen bilé uflechtilé a landrase, které jsme po
ukonceni odchovu (pribliZné ve 120 kg Zivé hmotnosti) rozd€lili na zdkladé piivodu
a Zivé hmotnosti do tif stejnych pokusnych skupin a podle ndstupu ffje postupng
zapoustéli kanci (bratry). Do krmné smési pro bfez{ prasnice jsme zafadili mfsto
3,9 % s6jového extrahovaného $rotu (skupina SES) v prvnf pokusné skupiné 4,7 %
fepkového extrahovaného Srotu (skupina RES) a ve druhé skuping 3 % RESa3 %
hrachu (skupina RES+H). Hladinu lyzfnu jsme ve viech skupindch vyrovnali na
stejnou kalkulovanou drovefi. Kalkulovany primérny dennf pifjem glukosinoldtd
(od zapusténi do 110. dne bezosti) byl 7,259 mMol (RES) a 4,633 mMol (RES+H).
Zjistili jsme, Ze ndhrada s6jového extrahovaného 3rotu (SES) samotnym fepkovym
$rotem (RES) nebo v kombinaci s hrachem (RES+H) neméla pritkazny vliv na
Zivou hmotnost prasnic ve tfech prvnich po sobé& jdoucich vrzich. Naproti tomu
hmotnost narozenych selat byla krmnym zdsahem negativn€ ovlivnéna. Prukazny
vliv (P < 0,05) jsme zaznamenali pfedev§im na prvnich dvou vrzich. Dennf piijem
1 pMol GSL/W"7 sniZuje hmotnost narozeného selete teoreticky o 0,589 g. Hla-
dina glukosinoldti je pravdépodobné hlavnim faktorem, ktery negativné ovliviiuje
hmotnost narozenych selat. Z tohoto diivodu doporuujeme pouZivat pfi krmenf{
prasnic hladinu GSL niZ§{ neZ 4,633 mMol na krmny den biez{ prasnice.

prasnice; fepkovy extrahovany §rot; glukosinoléty; reprodukce

Ozim4 fepka a fepice jsou dnes rozhodujicimi olejninami v oblasti mirného
klimatického pdsma. Pivodni typy fepky se v Evropé pé&stovaly jiZ od tfindctého
stoleti (Apelqvist, Ohlson, 1972), avSak pouZiti jejich semen nebo
extrahovanych Sroti zplisobovalo pro vysoky obsah Skodlivych latek problémy
v chovu zvitat. JiZ Just a Jirdsek (1924) uvadéji, Ze fepkové pokrutiny
po promichadni s vlaZnou vodou ,,intenzivné zapachaji uvoliiovanou hoi¢i¢nou
silici* a neni vhodné je proto bez dpravy zkrmovat prasatim.
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Na konci 60. let se vySlechtila odriida fepky se sniZenym obsahem kyseliny
erukové (tzv..bezerukovd, jednonulové, typ ,,0“ one low) a v roce 1974 byla
v Kanad€ vySlechténa prvni odriida s velmi nizkym obsahem kyseliny erukové
i glukosinoléatd (dvounulovi, typ ,,00“, double low). Dvounulové odriidy se pak
pomémé velmi rychle rozsifily (Aherne, Lewis, 1978) a ve vyspélych
statech postupné vytlacily star3i typy fepek (Ze man et al., 1990).

Vysok4 produkce fepky je pfitinou toho, Ze fepka (RS), fepkové pokrutiny
(RP) nebo fepkovy extrahovany 3rot (RES) se musi zkrmovat i t&m kategorifm
prasat, kterym se v minulosti nepoddvaly. Kaczmarczyk a Migdal
(1986) zkoumali moZnost pfidat fepkovy olej do krmné davky prasnic. Pokud
touto cestou pokryvali asi 12 % potfeby energie, zvySili tim porodni hmotnost
selat, jejich Zivotaschopnost i pfiristek v dobé kojeni. V pokusu provddéném ve
VUVZ Pohofelice (6 % fepkového 3rotu ve smé&sich pro kojici prasnice) bylo
dosaZeno pouze lep$ich vysledki ristu u selat, ale vliv na Zivotaschopnost selat
se nepodafilo prokdzat (Ze man et al., 1988).

Si¥ke etal (1986a —cit. Si¥ke, 1988) ov&fovali moZnost polovi&ni
nebo uplné ndhrady séjového extrahovaného 3rotu fepkovym ve smésich u ros-
toucich prasni¢ek. Zjistili, Ze &dste¢nou nahradou (10 % RES odriidy Tandem ve
smé&si) se nepatrn& sniZily piiristky. Upln4 nihrada (20 % RES Tandem ve smg-
si) se projevila sniZenim piiristkti a prikaznym zvétSenim jater, ledvin a §titné
Zlazy. Jako negativni kontrola bylo do pokusu zatfazeno 10 % jednonulové odri-
dy Silesia, kterd v porovnini s dvounulovou odridou Tandem prokazovala horsi
vysledky (Si¥ke et al, 1986b — cit. Siske, 1988). Smyslové vlastnosti
masa poraZenych zvitat nebyly krmnymi z4dsahy ovlivnény.

Vicek etal (1984 —cit. Zeman et al., 1990) zjistili, Ze prasnicim je
moZné poddvat kompletni krmné smési se 3 % RES typu ,,0“. Aby nedoslo
k negativnimu ovlivn&ni vysledki reprodukce, doporudili podévat RES bud jen
v dobé& bfezosti, nebo jen v dob& kojeni. Mr 6z et al. (1981) krmili prasnice
davkami s 0,5 % nebo 10 % fepkového Srotu (s obsahem 3,21 g/kg izotiokyanatu
a 5,0 g/kg goitrinu). Nezjistili prikazné rozdily mezi skupinami v po&tu naroze-
nych selat, Zivé hmotnosti prasnic, ani ve sloZenf jejich jateCného téla. Nejlepsich
vysledki bylo dosaZeno pii zkrmoviéni fepkového $rotu v kombinaci se sildZo-
vanymi bramborami. Autofi pfedpokladaji, Ze organické kyseliny sildZe v tomto
piipadé ovlivnily aktivitu myrosindzy a obsah glukosinolti. Problematiku po-
uZitf fepky (RS, RES atd.) u prasnic zkoumali také Dourmad, Etiénne
(1989) a Filipot, Dufour (1977).

V Ceské republice byl v roce 1981 ukonéen prechod na odriidy fepky s niz-
kym obsahem kyseliny erukové (zpravidla pod 2 %) a v roce 1991 na tzv. dvou-
nulové fepky se sniZenym podilem glukosinolatd, ¢imZ se zvy$ila krmivéisk4
hodnota fepkovych pokrutin. U sou¢asnych odrid se obsah celkovych glukosi-
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nolét pohybuje v rozmez{ 120 aZ 170 pMol/g beztukové hmoty (BTH) a u dvou-
nulovych odrid 10 aZ 70 pMol/g BTH. Hladina 30 puMol/g byv4 povaZovana za
hranici mezi jednonulovymi a dvounulovymi odriidami fepky.

MATERIAL A METODA

Na ti¢elovém hospodéistvi VOVZ Pohotelice byl proveden pokus, jehoZ cilem
bylo ovéfit vliv riznych zdroji dusikatych latek ve smési pro biezi prasnice. Do
pokusného sledovini bylo zafazeno celkem 84 prasni¢ek-kiiZenek plemen bilé
uslechtilé a landrase. Po ukon¢eni odchovu (pfibliZzné€ ve 120 kg Zivé hmotnosti)
byly prasni¢ky na zékladé piivodu a Zivé hmotnosti rozdéleny do tf{ stejnych
pokusnych skupin a podle nistupu fije postupné zapoustény kanci (bratry) mas-
nych kombinaci kiiZeni. Do krmné smési pro bfezi prasnice bylo misto 3,9 %
s6jového extrahovaného Srotu zafazeno v prvni pokusné skupin& 4,7 % RES a ve
druhé skupin& 3 % RES a 3 % hrachu (RES+H - tab. I). Hladina lyzinu byla ve
viech smésich vyrovnina na pfedpoklddanou stejnou troveil. Po zapusténi byla
prasni¢kdm podévina pokusnd krmnd sm&s (RES, RES+H nebo SES) aZ do
110. dne biezosti v ddvce 2,2 kg na krmny den. SloZeni smési a obsah Zivin jsou
uvedeny v tab. II. PouZity fepkovy extrahovany 3rot obsahoval 70,2 pMol glu-
kosinol4tli/g. Od 110. dne biezosti byla zkrmovédna krmn4 smés KO uréend pro
kojici prasnice. Dadvkovéani smési pro prasnice bylo u v8ech skupin stejné a je
uvedeno v tab. IIT a IV. Od 110. dne biezosti do 3. dne po porodu (v den porodu
1/2 denni ddvky) dostdvaly prasni¢ky stejné mnoZstvi smé&si jako v biezosti.
V obdobfi laktace se prasnice krmily podle poctu kojenych selat. Pfesné davky
jsou uvedeny v tab. IV. Posledn{ tfi dny kojen{ se denni ddvka postupné sniZovala
a v den odstavu (28. den po porodu) nedostaly prasnice Zddné krmivo, jen vodu.
Bé&hem pokusu byla zvifata ustdjena v kotcich bez piistupu do vyb&hu, v prvni
poloviné biezosti po dvou aZ tfech kusech v kotci a ve druhé polovin& biezosti
individudlng. Smési byly vlhéeny pfiblizn€ v poméru 3 : 1 a poddvany do koryt
jednou denng.

U prasnic byla individudln€ sledovdna hmotnost na zafatku pokusu, ve
110 dnech brezosti, do 24 hodin po porodu a v 21. a 28. dni po porodu. Selata
se véaZila do 24 hodin po narozeni a ve 21 dnech véku individudln€ a v den
odstavu skupinové. Veskeré analytické rozbory komponentl, krmnych smési
a vykalt byly provddény v laboratofich VUVZ Pohotelice podle CSN 46 7070
(1982). Vypocet obsahu metabolizovatelné energie pro prasata (MEp) byl prova-
dén v souladu s doporuenim autori Sime &ek et al. (1993). Vysledky byly
vyhodnoceny analyzou rozptylu(Snedecor, Cochran, 1969) nebo ana-
lIyzou kovariance dvojného tfidénf (Goodchild, Campbell, 1973).
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I. SloZeni smési a obsah Zivin — Composition of mixture and nutrient contents

Oznadenf smé&si’*

Kompom:ntl KPB : KPK

RES RES+H SES KO
Pienice? 30,0 30,0 30,0 25,0
JeZmen® 49,0 49,0 49,0 39,0
Otruby pseniéné* 10,0 10,0 10,0 11,0
Oves’ - - - 10,0
S6jovy extrahovany Srot® = £ 3.9 6,0
Repkovy extrahovany 3rot ,,0*7 4,7 3,0 - -
Hréch® & 3,0 B 2,0
Masokostnf moutka’ - - - 1,0
Kvasnice etanolové'” - - - 2,0
MVK PK Lt - e 4,0
MVK PB 4,0 4,0 4,0 %
Lyzin krystalicky'! 0,13 0,1 0,11 =
Skrob'? 2,17 0,90 2,99 s
Celkem!? 100,0 100,0 100,0 100,0
Sufina'* % 87,66 87,41 87,21 87,72
NL' % 13,36 13,08 13,12 15,35
Tuk'® % 1,55 1,46 1,57 1,67
Vl4knina'’ % 4,45 4,43 4,19 4,67
ME prasata'® MJ 12,24 12,26 12,39 12,30
vsz¥ % 69,54 69,62 70,33 69,40
Lyzin? % 0,51 0,51 0,52 0,62
Metionin®! % 0,19 0,19 0,19 0,22
Viépnik? % 0,83 0,82 0,83 0,78
Fosfor> % 0,83 0,82 0,82 0,62

lcomponent, 2wheat, 3barlf:.y. 4wheat bran, Joats, ('soybcan meal, 7rapesecd meal ,,0%, 8pea,
meat-and-bone meal, '%ethanol yeasts, “crystalline lysine, 2gtarch, total, l"dry matter, Scru-
de protein, 15fat, fibre, lapigs, Ptotal digestible nutrients, 2olysine, 2l methionine, *calcium,
23phosphorus, 2 denotation of mixture

Pro tab. I aZ VII:

RES = smés s fepkovym extrahovanym $rotem

RES+H = smés s fepkovym extrahovanym 3rotem a hrachem
SES = smés kontrolni se séjovym extrahovanym 3rotem
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KPB = kompletni smés pro prasnice bfez{

KPK = kompletni smés pro prasnice kojici

MVK PB obsahovala v 1 kg: mouka pSeni¢nd 105 g, siil krmnd jemné mletd 125 g, krmny
vépenec (VIM &. 8) 35 g, dihydrogenfosfore¢nan vdpenaty 170 g, pyrofosfore¢nan sodny 120 g,
premix vitamini DB P3 125 g, premix stopovych prvki MD 135 g

MVK PK obsahovala v 1 kg: mouka pSeni¢nd 220 g, sil krmnd jemné mletd 125 g, krmny
vépenec (VIM ¢&. 8) 325 g, dihydrogenfosfore¢nan vipenaty 120 g, pyrofosfore¢nan sodny 50 g,
premix vitamind DB P3 125 g, premix stopovych prvki MD I35 g -

For Tabs. I to VII:

RES = mixture with rapeseed meal

RES+H = mixture with rapeseed meal and pea

SES = control mixture with soybean meal

KPB = complete mixture for pregnant sows

KPK = complete mixture for suckling sows

1 kg of MVK PB contained: wheat meal 105 g, pulverized feed salt 125 g, feed limestone (VIM
No. 8) 35 g, calcium dihydrogenphosphate 170 g, sodium pyrophosphate 120 g, premix of
vitamins DB P3 125 g, premix of trace elements MD 135 g

1 kg of MVK PK contained: wheat meal 220 g, pulverized feed salt 125 g, feed limestone (VIM
No. 8) 325 g, calcium dihydrogenphosphate 120 g, sodium pyrophosphate 50 g, premix of"
vitamins DB P3 125 g, premix of trace elements MD 135 g

II. Pocty prasnic v jednotlivych skupinidch — Numbers of sows in different groups

1 Krmné smés?
Poradi vrhu RES T SES
1. vth 28 28 27
2. vrh 25 23 25
3. vrh 22 21 20

Lorder of litter, %feed mixture

VYSLEDKY A DISKUSE

Bé&hem pokusu nebyly u zvifat zaznameniny Z4dné zdravotni problémy. Pras-
ni¢ky zafazené do pokusnych skupin si b&hem tii aZ péti dnii zvykly na pach
krmnych smésf a ochotné je pfijimaly. Jedna prasni¢ka byla vyfazena, protoZe
se u ni neprojevila fije. Z piivodniho po&tu 83 prasnic bylo po kazdém vrhu
z b&Znych divodi (neplodnost, poruchy pohybového aparétu, tiché ifje aj.) vy-
fazeno z kaZdé skupiny tfi aZ pét prasnic. Pfesny pocet prasnic je uveden v tab.
II. V dobé& biezosti byly prasnicim poddvany smési podle zafazeni do pokusnych
skupin. Od 110. dne bfezosti a v priib&hu kojen{ jim byla poddvdna kompletni
krmnd smés pro kojici prasnice. Dadvkovani smé&si je uvedeno v tab. IV. Za 110
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III. Ddvkovéni smési pro prasnice v pokusu — Dosing of mixture for sows in the trial

1 Pokusnd skupina7

e RES RES+H SES
Jalovost a brezost?
1. az 110. den’ smés RES smés RES+H smés SES
Dévka® (kg) 2.2 2.2 )
110. den aZ porod® smés KO smés KO smés KO
Dévka* (kg) 2.3 2,2 2,2
Dévkovani krmiva® (kg)

0. den a¥ porod® 2,2 239 2.2

1. den 22 2.2 22

2. den 2,2 2,2 2,2

3. den 3,0 3,0 3,0

4. den 4,0 4,0 4,0

5. den 5,0 50 50

6. aZ 25. den *) podle poétu kojenych selat®
26. den 50 50 50
27. den 3,0 3,0 3,0
28. den - - -

*) 2,2 kg + 0,4 kg na kaZdé sele — napi. na 10 kojenych selat (10 . 0,4 + 2,2) = 6,6 kg smési
Smés KO = smés pro kojfcf prasnice

*) 2.2 kg + 0.4 kg per each piglet — e.g. per 10 suckled piglets (10 . 04 + 2.2) = 6.6 kg of mixture
Mixture KO = mixture for suckling sows

lperiod, 2sterility and pregnancy, 3day 1 to day 110, feed dosing, sday 110 to parturition, 6day
0 to parturition, ‘experimental group, "according to the number of suckled piglets

dnti bfezosti pfijaly prasnice zafazené do skupiny RES 798 mMol glukosinol4ti
(tj. 7,259 mMol GSL/den) a prasnice ze skupiny RES+H 510 mMol (4,633 mMol
GSL/den).

Primé&rnd hmotnost pokusnych prasnic pfi zapustén{ (tab. V) &inila 127,3 kg.
Napif. Danielsen a Pedersen (1989) zjistili u prasnic pfi prvnim
zapusténi hmotnost 121 aZ 123 kg, tj. hodnoty mirn& niZ§i. Hmotnost prasnic se
ve viech pokusnych skupindch zvySovala (P < 0,01) s pofadim vrhu. Zadny
z idaji tykajici se absolutni hodnoty Zivé hmotnosti b&hem prvnich tif vrhi
nebyl pritkazn& ovlivn&n zkrmovanou pokusnou dietou (RES a RES+H oproti
kontroln{ skupin& SES).
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IV. Davkovan{ smésf (kg) podle poétu ko- i Skupinaz
jenych selat — Dosing of mixture (kg) ac- Pocet selat RES RES 1 . SES
cording to the number of suckled piglets 5 > a2 »
'number of piglets, 2group 6 46
7 5,0
8 54
9 5.8
10 6,2
11 6.6
12 7.0
Nad 12 ad libitum

V. Zmény Zivé hmotnosti prasnic zafazenych do pokusu (primér * stfedni chyba) — Changes
in live weight of sows included in the trial (mean * mean error)

Hinotise! Pokusni skupinam

RES RES+H SES
1. vrh®
— pfi zapusténf® 126,1 + 3,1 126,6 + 2,8 1293 + 3,1
— ve 110 dnech? 181,7+29 180,9 2,3 183,1 £2,5
- po porodu® 166,6 + 2,7 166,0 + 2,6 169,0 £ 2,5
- ve 21 dnech® 159,9 + 3,0 157,1 £ 3,0 1622+26
~ pfi odstavu’ 153,529 149,3 + 3,4 153,8 + 3,2
2. vrh®
— pfi zapusténf® 1439 + 3,1 149,7 + 3,4 148,3+29
- ve 110 dnech* 191,9+2,8 1957 +2,8 199,729
- po porodu® 1789 £ 26 181,3+2,9 186,6 + 2.7
- ve 21 dnech® 171,4 £ 3,1 1758 £3,0 179,2 £ 3,0
~ pfi odstavu’ 162,9 £ 3,0 168,1 + 2,8 170,0 £ 3,1
3. vrh’
— pfi zapusténi® 1543 £ 3,4 158,5 + 3,0 157,1 £ 3,2
— ve 110 dnech? 1978+ 3,6 197,5+ 3,9 1953 £ 3,5
- po porodu’ 186,0 £ 3,7 182,2 + 4,1 185,0 + 3,2
- ve 21 dnech® 1782 £3,9 178,0 + 4,1 1783 £3,9
— pfi odstavu’ 167,7 + 3,4 167,3 £ 4,7 170,1 £3,9

|weight, first litter, >at mating, 4on day 110, Safter parturition, Son day 21, Tat weaning, 8second
litter, *third litter, lOexperimental group
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VI. Vysledky uZitkovosti prasnic a selat podle pokusnych zdsahii (primé&r + stfedni chyba) —
Results of efficiency of sows and piglets according to experimental interventions (mean + mean
error)

1 Pokusnd skupina29
Ukazatel e RES+H SES
Poget vrhii? 75 72 72
PRASNICE?
Hmotnost? (kg)
— pfi zapuiténi® 1403 + 2,3 1433 + 2,4 143,6 +2,2
— ve 110. dni bfezosti® 189,8 + 1,9 190,4 + 2,0 1923+ 1,9
~ po porodu’ 176,2 + 2,0 1756 £ 2,0 1795+ 1,8
— pfi odstavu selat® 160,8 + 1,9 160,6 £ 2,3 164,0 £ 2,1
Piiristek a ﬁbytek9
- za 110 dnf brezosti'” 495+ 1,3 472+ 14 487+ 1,4
— od 110. dne do porodu’’ 13,7407 148 +0,7 12,7408
— za 21 dnf kojeni'? 70+ 1,0 6,5+0,8 70£08
- od 21. do 28. dne kojeni"* 8,3+ 0,7 8,6+ 0,8 8,6+ 1,0
— za cely cyklus' ' 20,5 + 1,4 173+ 1,8 20,4+ 1,7
SELATA"
Poget'® (ks)
- v¥ech narozenych'” 10,05 £ 0,21° 10,18 £ 0,21° 9,26 + 0,24
— narozenych Ziv&'® 10,05 + 0,21° 10,11 + 0,22 9,18 + 0,25"
- ve 21 dnech véku'" 9,24 + 0,22 9,38 + 0,23" 8,47 £ 0,25°
— ve 28 dnech véku® 9,01 +0,24° 9,17 +0,23" 8,24 + 0,26
Hmotnost vrhu®! (kg)
- pii narozenf>> 13,66 + 0,31* 13,65 + 0,31* 13,28 + 0,38"
- ve 21 dnech véku"’ 40,31 + 0,90 41,04 + 1,04 40,48 + 1,24
— ve 28 dnech véku® 47,85+ 1,13° | 4898+ 127" | 48,00+ 1,49
Hmotnost selete” (kg)
— pfi narozeni*? 1,37 + 0,02° 1,36 0,03 1,45 + 0,02°
- ve 21 dnech v&ku'’ 4,43 + 0,08 4,45 + 0,09 4,83 +0,10°
— ve 28 dnech véku® 5,39 + 0,10 5,40 £ 0,10" 5,92 +0,12°
Priristek®* (kg)
- za 21 dnf kojeni®® 3,06 + 0,07" 3,09 + 0,08 3,38 + 0,09°
- od 21. do 28. dne kojeni®® 0,97 £ 0,04* 0,95 + 0,07 1,09 + 0,06"
- za 28 dnf kojeni?’ 4,02 + 0,09° 4,04 £ 0,09 4,47 +0,12°
Vyrovnanost vrhu®® (%) 86,5 + 0,65" 86,5 + 0,57* 87,3 + 0,54
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lindicator, “number of litters, *sow, 4weight, Sat mating, Son day 110 of pregnancy, Tafter
parturition, fat weaning of piglets, 9we:igh‘t gain and loss, for 110 days of pregnancy, "from
day 110 to parturition, 2for 21 days of suckling, Bfrom day 21 to 28 of suckling, gor the
whole cycle, ISpiglets, 16number, '"all born, *all live born, “at 21 days of age, gt 28 days
of age, leeight of litter, 2%at birth, 23weight of piglet, 24weight gain, Bfor 21 daz's of suckling,
2from day 21 to 28 of suckling, 2’for 28 days of suckling, “*balance of litter, “’experimental
group

bl priméry stejného fadu oznacené rozdilnymi pfsmeny jsou navzdjem prikazné
(P < 0,05) odli3né
— means of the same order denoted by different letters are mutually significantly

(P < 0.05) different

a, ab, b

Biezi prasnice pfirostly do 110. dne bfezosti 0,347 aZ 0,505 kg za den. Pras-
nice na prvnim vrhu ze skupiny krmené RES mély pfiristek 0,505 kg/den, tj. prii-
kazné (P < 0,001) vy33i neZ prasnice stejné skupiny na tfetim vrhu (0,395 kg/den).
Udaje o vlivu pofadi vrhu na vysledky uZitkovosti nepopisujeme, protoZe tento
vliv je dostate¢né prozkoumaén.

Celkovy hmotnostnf{ pfiristek sledovany za 110 dnf biezosti (tab. VI) a iibytek
porodem a za 21 nebo 28 dni kojeni nebyl krmnym z4sahem priitkazné (P < 0,05)
ovlivnén, coZ jsme ostatné predpokladali, protoZe napf. Le wis et al. (1978)
podévali prasni¢kdm od Zivé hmotnosti 20 kg krmnou ddvku s polovi¢ni nebo
tplnou ndhradou séjového extrahovaného $rotu extrahovanym Srotem fepkovym.
Tyto krmné davky pak pouZivali i b&hem dvou cykli biezosti a laktace, pii¢emZ
nezjistili prikazné rozdily ve velikosti vrhu, hmotnosti selat pfi narozeni a od-
stavu, ani v hmotnosti samotnych prasnic.

Kolisdni hmotnosti prasnic po porodu (tab. V) nelze dévat do souvislosti
s krmnym zdsahem, protoZe se jednd o fyziologicky jev zavisejici na velikosti
vrhu (alespori na prvnim vrhu nemohl byt krmnym zdsahem piili§ ovlivnén), jeho
hmotnosti a hmotnosti plodovych obali.

Priimérny (za skupinu na urcitém vrhu) pocet viech narozenych selat ve vrhu
se pohyboval od 9,08 do 10,76 ks, z toho Zivé narozenych bylo 9,04 aZ 10,61 ks.
U skupiny RES neuhynula #4dn4 selata v priib&hu 24 hodin po porodu. Domni-
vime se, Ze tento vysledek nebyl zpisoben krmnym zdsahem. Primé&my podet
viech a Ziv& narozenych selat ve vrhu podle jednotlivych pokusnych zdsahi je
uveden v tab. VL. Je zajimavé, Ze zafazeni RES do krmné smé&si pro bfezi pras-
nice pritkazné zvysilo oproti kontroln{ skuping (SES) pocet narozenych selat, co
mélo kladny vliv (P < 0,05) na pocet selat ve 21 a 28 dnech véku. Rozdil v poctu
narozenych a odstavenych selat mezi kontrolni a ob&€ma pokusnymi skupinami
byl prakticky stejny (0,6 aZ 0,8 kg).

Priim&rn4 hmotnost selat pii narozeni (tab. VI) byla u kontrolnf skupiny (SES)
vyS$3f neZ u selat ze skupin s krmnym zdsahem RES i RES+H. Je zfejmé, Ze vy3si
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hmotnost narozenych selat mohla souviset s poftem narozenych selat. Zavede-
nim analyzy kovariance jsme se pokusili vyloucit vliv rozdilného po&tu naroze-
nych selat (tab. VII). Vysledek nds pfekvapil, protoZe po tomto matematickém
vyhodnoceni se odhadovany rozdil mezi kontrolni a pokusnymi skupinami se
sniZil tak, Ze byl nepriikazny (P < 0,05). NiZ8i porodni hmotnost selat je velmi
zdvaZn4, protoZe se projevuje negativné i na hmotnosti selat ve 21 nebo 28 dnech
(tab. VI). Hlub$§im zkouméanim tohoto problému jsme dospéli k zdvéru, Ze poda-
vani RES (nebo hladina glukosinol4til) prasnicim v prvni nebo druhé biezosti
pravdépodobné ovlivnilo vysoce priikazné (P < 0,01) negativn€ hmotnost naro-
zenych selat (tab. VII). U prasnic na tfetim vrhu jiZ tato tendence nebyla patrna
(P < 0,05). Podobnou tendenci sniZeni porodni hmotnosti selat pfi zafazeni fepky
do krmné davky prasnic pozorovali ve svych pokusech Danielsen a Pe-
dersen (1989). Naproti tomu Filipot a Dufour (1977), kteff sle-
dovali vliv podédvan{ 0 aZ 10 % fepkového Srotu s nizk§m obsahem glukosinolatt
bfezim prasni¢kdm, nezjistili rozdily ve velikosti vrhu, ani v hmotnosti selat pri
narozeni a odstavu.

Celkovéd hmotnost vrhu (tab. VI) pfi narozeni a ve 21 nebo 28 dnech véku se
zvy3ovala s pofadim vrhu, av¥ak nepozorovali jsme vliv krmného zdsahu.

Pokud by télesné rezervy prasnic, uloZené v dob& biezosti, byly nizké nebo
nevhodného sloZeni, projevi se tato skuteCnost obvykle aZ po tfech tydnech
kojeni vy38i ztritou télesné hmotnosti nebo nizkym piiristkem selat v tomto
obdobi. Vypocetli jsme proto primé&rny denni piiristek hmotnosti od 21. do 28.
dne kojeni (tab. VI). NejvysSich pfirtistki na vSech vrzich dosahovala selata
prasnic krmenych v biezosti SES (0,949 a% 1,176 kg podle prim&mych tdaji za
skupinu a jednotlivé vrhy).

Z analyz krmnych smési a komponentii jsme vypocitali primérny piijem glu-
kosinoldti na krmny den v dobé& biezosti pfepoteny na metabolickou velikost
prasnic (X, - vyjadfeno jako pMol GSL/W%™), Analyzou kovariance dvojného
ttidéni jsme potom odhadli, jaky je pravdépodobné (P < 0,05) podil vlivu hladiny
glukosinolatd na hmotnost narozeného selete (¥;) po vylouceni doprovodného
vlivu nestejného pocCtu narozenych selat (X,)

Y1=1,74 - 0,00301 . X; - 0,5887 . X» (Iyz = 0,96)

To znamen4, Ze piijem 1 pMol GSL/W®7> teoreticky (P < 0,05) sniZoval
hmotnost narozeného selete o 0,589 g. Riist prasat miZe tedy byt hladinou glu-
kosinoldtli v krmné ddvce ovliviiovin (M aw son et al., 1994). Napi. Spi-
egel et al. (1993) zkoumali vliv zafazeni 5, 10 a 15 % fepkového
extrahovaného 3rotu (typu ,,0“ a,,00*) do krmnych davek prasat na $titnou Zlazu,
jtra a rist prasat. Stitnd Z14za se zv&tSovala do pifjmu 4,6 mMol glukosinol4td
za den (méfeno jako goitrin) a po piekroden{ této hranice se zacala zmen3ovat.

912 ZIVOCISNA VYROBA - 1994



VII. Odhad parametrii uZitkovosti u prasnic a selat po zavedeni analyzy kovariance dvojného
tfidéni — Estimate of indicators of efficiency in sows and piglets after introduction of covariance
analysis of double classification

1 Pokusnd skupinal7
e RES RES+H SES
Piijem glukosinolatii
v bjfezofu (mMol/den) 7259 4633 20
— piiristek prasnice za 110 dni brezosti® (kg)
Xz — podet narozenych selat®
Y — hmotnost selat pfi narozenf® (kg)
Prim&m4 hmotnost® S 1,369° 1,365° 1,454
Odhad celkem’ o 1,374° 1,382° 1,432°
1. vih® o} 1,307" 1,324 1,399
2. vrh’ 0 1,394 1,442 1,481°
Y — hmotnost selete 21. den po porodu"’
s 4,426 4,452° 4,833
0 4,455 4,513" 4,743
— pfirtstek prasnice za 110 dni biezosti’ (kg)
— pocet selat dochovanych do 28 dnf "
Y — hmotnost selat pfi odstavu'? (kg)
28. den po narozeni'> S 5,393 5,400" ’ 5921°
0 5,422° 5,468" 5,822
— prirlstek prasnice za 110 dni bezosti’ (kg) ;
— pocet selat dochovanych do 28 dni A
Y - piiristek selat od 21. do 28. dne'* (kg)
Prirtistek selat'’ S 0,967" } 0,954 1,087°
21. a7 28. den'® 0 0,969" 0,983 1,079

lindicator, intake of glucosmolatcs in pregnancy, welght gain of sow for llO days of preg-
nancy, 4number of born plFlets welght of piglets at birth, 6average wexﬁ "total estimate,
8first litter, second litter, we|ght of piglet on day 21 from paﬂunhon "number of reared
piglets to 28 days wenght of piglets at weamng, day 28 from birth, ! welght gain of piglets
from day 21 to 28, welght gain of piglets, day 21 to 28, expenmemal group

S = skute¢né zji§téné hodnoty

O = odhad analyzou kovariance dvojného tifdéni

S = actually found values

O = estimate through the covariance analysis of double classification

e — priméry stejného Fadu oznacené rozdilnymi pismeny jsou navzdjem prikazné
(P < 0,05) odli$né

— means of the same order denoted by different letters are mutually significantly
(P < 0.05) different

a, ab, b
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Produkce tyroxinu (T,) a trijédtyroninu (T;) klesala se zvy3ujicim se pfijmem
glukosinolati. Z t&chto poznatkil se dd soudit, Ze v naSem pokusu mohla byt
ovlivnéna produkce hormoni Stitné Zlizy, i kdyZ se to neprojevilo v piiristku
prasnic v dobé& biezosti, ale pouze v piiristku plodi v dé€loze.

Vétsina autort se shoduje v tom, Ze podil fepkového Srotu v krmnych ddvkich
pro vykrm mé byt 5 %, maximiln&€ 10 %, aby nedoslo k negativnimu ovlivnéni
pfijmu krmiva a jeho stravitelnosti a tim ke zhorSeni uZitkovosti (Ke b a, 1982;
Roth-Maier, 1980). U prasnic doporu¢ujeme na zdkladé naSeho pokusu
omezeni jeSt€ piisnéjsi. Vzhledem k pravdépodobnému negativnimu vlivu glu-
kosinoldti na hmotnost narozenych selat doporuujeme poddvat v krmné ddvce
nejvyse 3 % fepkového Srotu. Av3ak hladina denné pfijatych glukosinoldti mus{
byt niZ$i, neZ byla v nafem pokusu u skupiny RES+H (4,633 mMol/den). V ka-
dém piipad€ jsou fepky dvounulového typu pro prasnice vhodné&jsi neZ fepky
dnes produkovanych pfechodnych typi.
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ZEMAN, L. - SISKE, V. - HAP, 1. (University of Agriculture, Brno; Research Institute
of Animal Nutrition, Pohofelice):

The effect of administration of rapeseed meal to pregnant sows on the results of
efficiency in the first three litters.

Zivod. Vyr., 39, 1994 (10): 903-916.

In the trial carried out on the special-purpose farm of the Research Institute of
Animal Nutrition at Pohofelice the effect of various sources of crude protein in the
mixture for pregnant sows was studied. The experimental investigation included
84 sows-crossbreds of the Large White and Landrace breeds which after end of
rearing (approximately at 120 kg of live weight) were divided into three identical
experimental groups based on their origin and live weight. According to the starting
of the heat were gradually mated by boars (brothers). The feed mixture for pregnant
sows, instead of 3.9 % of soybean meal (group SES), contained 4.7 % of rapeseed
meal (group RES) in the first experimental group and 3 % of RES in the second
experimental group and 3 % of pea (group RES+H). The level of lysine was equalized
on the same calculated level in all groups. The calculated average daily intake of
glucosinolates — GSL (from mating to 110 days of pregnancy) was 7.259 mMol (RES)
and/or 4.633 mMol (RES+H). It was found out that the replacement of soybean meal
(SES) by rapeseed meal alone or in combination with pea (RES+H) had not any
significant influence on live weight of sows in the three first following litters. In spite
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of it, the weight of born piglets was negatively affected by feeding. Significant
influence (P < 0.05) was recorded particularly in the first two litters. Daily intake
1 pMol of GSL/W"7 lowers theoretically the weight of born piglet by 0.589 g.

The level of glucosinolates is probably a main factor which has negative impact
on the weight of born piglets. For this reason we recommend to use the level of
glucosinolates lower than 4,633 mMol for feeding of sows per feeding day of
pregnant sow. 4

sows; rape meal; glucosinolates; reproduction

Kontaktni adresa:

Doc. ing. Ladislav Z e m a n, CSc., Vysok4 $kola zemédélsk4, Zemédélski 1,
613 00 Brno, Cesk4 republika, tel.: 05/45 13 11 11, fax: 05/45 21 20 44
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VPLYV SKRMOVANIA SYPKYCH Kl’lMNYCHv KONCENTRATOV
A CELEHO ZRNA PSENICE NA UZITKOVOST NOSNiC

§. Koéi, Z. Ko€iova

Vyskumny istav Zivocisnej vyroby, Stanica chovu a slachtenia hydiny,
Ivanka pri Dunaji

V dvoch pokusoch na hnedych nosniciach fazsieho (Hisex hnedy) a Tah3ieho
(Shaver 579) typu sa v troch skupinich po 90 nosnic skrmovala v kontrolnych
skupindch kompletnd sypkd kfmna zmes pre nosnice (169 g N-latok, 11,3 MJ
ME/kg), v pokusnych skupindch sypky koncentrit I (200 g N-litok, 10,4 MJ
ME/kg), resp. koncentrat IT (269 g N-ldtok, 7,5 ME ME/kg) v kombin4cii s celym
pSeni¢nym zrnom (60 % koncentritu I + 40 % pSenice, resp. 32 % koncentritu II +
68 % p3enice). Kalkulovany obsah Zivin v tychto kombindcidch bol v hraniciach
165 az 170 g N-litok a 10,8 aZ 11,2 MJ ME/kg. V samostatnej skupine jedného
z pokusov sa pouZil denny dopinok celej pSenice do kompletnej kimnej zmesi
v pomere 900 g zmesi + 100 g celej pSenice/kg. Pokusné zdsahy nemali vplyv na
zndsku sliepok. Zvysila sa hmotnost vajec (v pokuse &. 1 $tatisticky vyznamne —
P < 0,05), spotreba krmiva na deit a na vajce (v pokuse €. 2 Statisticky vyznamne —
P < 0,05) pri zniZeni Gc¢innosti krmiva. Doplnok celej pSenice do kompletnej kfmnej
zmesi nemal Statisticky vyznamny vplyv na hodnotené ukazovatele. Na kvalitu
vajec (Haughove jednotky bielka) pdsobili pokusné zdsahy indiferentne. Prijem
energie v pokusnych skupindch sa zvysil o 3 aZ 6 %, numericky sa zvySila hmot-
nost svalnatého Zaltidka. Ndklady na krmivi sa v pokusnych skupindch znfZili o 7,4
az 17,6 %, a to aj v dosledku tspor asi 75 % elektrickej energie na Srotovanie
pSenice. Kombinované skrmovanie sypkych koncentrdtov a celej pSenice moZno
povaZovat za alternativny systém kfmenia nosnic, ktorym chovatel ekonomicky
zuZitkuje vlastné zdroje obilnin pri produkcii faZ$ich vajec najmid od geneticky
taz8ich typov sliepok.

sliepka; vyZiva; pSenica — celé zrno; sypké koncentréty; kfmna technika; zndska

Vyvoj a disproporcie cien krmiv a pofnohospodarskych vyrobkov budi aj vo
vyZive hydiny vyZadovaf niektoré netradi¢né pristupy, ktorymi by sa ndklady na
krmiv4 Ciasto¢ne zniZili. Ak sa pri reStrukturalizcii pofnohospodérstva ofakdva,
Ze &asf hydindrskej vyroby sa bude uskuto¢iiovaf aj v menSich privatizovanych
jednotkédch, potom najmi pre tito doplnkovi vyrobu budi k dispozicii aj urcité
vlastné zdroje krmiv, ktoré ich v§robca-chovatel nemusi nevyhnutne vyuZif vo
forme obligitnych kimnych zmesi. P6jde najmi o obilniny z vlastnej tirody (p3e-
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nica, prip. ja¥meii), ktoré by bolo moZné pouZif event. aj vo forme celého zrna
(t.j. bez ndkladov na dopravu, Srotovanie, zapracovanie do zmes{) ako doplnok
sypkych komerénych koncentritov. Sti¢asnym predloZenim neSrotovaného zrna
obilnin ako prevaZného zdroja energie a sypkého koncentréatu ako hlavného zdro-
ja amfnokyselin, minerdlnych latok a vitaminov dostédva sliepka v kfmidle v3etky
Ziviny, z ktorych — pri spravnej proporcionalite ich zdrojov (t.j. pomere kfmnych
surovin a koncentricii Zivin v nich) — je schopné pokryt svoje potreby v hrani-
ciach fyziologickych a produkénych potrieb. Na tomto principe spo&ivaji niek-
toré kfmne met6édy tzv. voIného vyberu krmiva (split systém, sekvencné
kfmenie), ktoré v3ak vidc3inou zostali na drovni experimentdlneho overenia
McDonald, Emmans, 1980; Rose, 1991). Prehlad tychto kimnych
technik podrobne zhodnotila Karunajeewa (1987).

Met6du kombinovaného skrmovania celych ne$rotovanych obilnin ako dopln-
ku kompletnych kfmnych zmesi pre brojlerov a morky popisali Tiiller et al.
(1987), Tiiller, Veltten (1988), Lamp (1988) a Risti¢ et al
(1994), ktori na zéklade vysledkov poukédzali na nutnosf kompromisu medzi
ekonomickymi vyhodami (niZ$ou cenou krmiva) a miernym zhor$enim vykrm-
nosti kur¢iat. U nosnic tito problematiku riedili Fuhrken (1989a, b),
Tiiller (1990), Maintz (1990,1992)a Niess (1991), a to najmé z hfa-
diska technického a ekonomického.

Ciefom price bolo zhodnotit kombinované skrmovanie sypkych koncentritov
rézneho zloZenia s celym zmom p3enice a Gcinok tejto kfmnej metédy na uZit-
kovost nosnic rézneho genotypu.

MATERIAL A METODA

Pokusy sme vykonali na hnedych nosniciach faZ$ieho a lah%ieho typu (Hisex
hnedy — pokus 1, Shaver 579 — pokus 2) v poc¢toch po 270 kusoch, ktoré boli
rozdelené do troch skupin po 90 kusoch do znaSkovych trojetdZovych klietok po
ukon¢enom odchove vo veku 17 tyZdiiov. Pri troch nosniciach v klietke (s pod-
lahovou plochou 600 cm? na kus) sme denni zn4sku, hmotnost vajec, ako aj
spotrebu krmiva v mesa&nych intervaloch sledovali podFa individudlnych klietok.
Svetelny reZim od 30. tyZdia veku bol 16 hodin svetla a 8 hodin tmy. Do
zapocCatia znaSky (t.j. intenzity asi 5 %) sa skrmovala jednotnad predzna¥kova
kfmna zmes (155 g N-latok, 11,7 MJ ME, 20,0 g Ca/kg).

Vlastnym pokusnym zédsahom v oboch samostatnych experimentoch (od
zaCiatku znaSky do veku nosnic 500 dni) bolo skrmovanie r6znych kombinicii
sypkych koncentritov (I, resp. II) s celym p3eni¢nym zrnom v takom pomere,
aby vysledny obsah Zivin kaZdej kombinécie teoreticky zodpovedal obsahu Zivin
kompletnej kfmnej zmesi pre nosnice Standardného typu, ktord sa skrmovala
v kontrolnej skupine. Vynimkou bola skupina 2 pokusu 1, v ktorej sme pri skr-
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movani kontrolného krmiva (t.j. kompletnej sypkej kfmnej zmesi) pouZili do-
plnok celého zrna p3enice v mnoZstve 1/10 celodennej spotreby sypkej kfmnej
zmesi. Velkost tohto doplnku sme priebeZne uréovali podfa skuto¢ného denného
prijmu sypkého krmiva v kontrolnej skupine.

Zmesi sypkych koncentridtov a zrna pSenice prichddzali do kfmidiel pokus-
nych sliepok vopred zamie3$ané, v skupine 2 pokusu 1 sme denné podiely zrna
pSenice (asi 10 aZ 13 g na kus) rozsypali v popoludiiaj§ich hodinich na povrch
sypkej kfmnej zmesi v kimidlach. Vo v3etkych skupindch sa skrmoval vdpencovy
grit rozsypany dvakrit tyZdenne na povrch krmiva v mnoZstve 2,5 g na kus.

Schéma experimentilnych zdsahov, skladba a vyZivnd hodnota réznych kom-
bin4cii koncentritov s celym pSeni¢nym zrnom si uvedené v tab. I aZ III.

I. Experimentélne zdsahy — druhy pouZitych krmiv — Experimental interventions — types of used
feeds

Skupinal Pokus” &, 1
1. kontrola — kompletnd sypkd kfmna zmes pre nosnice

3

2. kompletns sypk4 kfmna zmes pre nosnice + celé pSeniéné zmo* (90 % + 10 %)
3. sypky koncentrdt I + celé p3eni¢né zmo® (60 % + 40 %)

Pokus ¢&. 2
kontrola — kompletnd sypka kfmna zmes pre nosnice
: sypky koncentrdt I + celé pSeniéné zmno® (60 % + 40 %)
3. sypky koncentrat II + celé pSeniné zrno® (32 % + 68 %)

3

'group, %trial, >control — complete loose feed mixture for laying hens, 4complete loose feed

mixture for laying hens + whole wheat grain, 5loose concentrate I + whole wheat grain, S100se
concentrate II + whole wheat grain

VYSLEDKY A DISKUSIA

Celé p3eni¢né zrno ako doplnok kompletnej kfmnej zmesi nosnic Standardné-
ho typu (v pomere 900 kg zmesi + 100 g p3enice v kg) v pokuse 1 p6sobilo na
hlavné ukazovatele zn4¥ky (intenzitu, pofet a hmotnost vajec a mnoZstvo vajec-
nej hmoty) indiferentne pri miernom zvy3eni spotreby a zniZen{ i¢innosti krmi-
va. Sliepky reagovali na denné doplnky celej pSenice zniZenim spotreby sypkého
krmiva tak, Ze celkovd dennd spotreba krmiva (zmesi + zrna) iba nepatrne (asi
o 1 %) prevySovala spotrebu samotnej sypkej zmesi v kontrolnej skupine
(tab. IV). Riedenim kompletnej zmesi celou pSenicou dosiahol zo v3etkych Zivin
kritickd dolnd hranicu normovanej potreby iba vapnik, ktory sa z tohto hlfadiska
mdZe stat limitujicim ¢initefom najmi u star§ich nosnic.
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II. Skladba kompletnej kfmnej zmesi a koncentritov pre nosnice (g/kg) — Composition of

complete feed mixture and concentrates for laying hens

Kfmna zmes'® | Koncentr4t'® I | Koncentrt 11
Kukurica' 304 498 144,5
Pienica’ 391,5 = =
S6jovy extrahovany Srot’ 180 298 489
Rybia micka* 9,5 15 27
Misokostnd macka’ 12,5 20 40
Kvasnice® Torula 7.5 11 11
CaCO, 65 108 197
Minerélna prisada’ II 25 42 76
NaCl 3 4,5 9
Doplnok vitamfnov® SK* 2 3,5 6,5
Spolu’ 1 000 1 000 1 000 Pienica’ |
Obsah v kg'® (priemer'”)
N-litky (N x 6,25) g 169 200 269 125
MEy KJ | 11250 10 425 7 540 12 375
Metionfn'? g 3,3 4,1 55 2,2
Metionin + cystfn13 g 6,3 7.5 9,6 5,0
Lyzin'* g 8,2 11,2 16,6 3,7
Ca g 34,7 56,3 102,4 0,8
Peeik__ g 5,8 8,0 12,4 3,1

*Doplnok vitaminov SK obsahoval v 1 kg: vitamin A 5 mil. m.j., vitamfn D3 1 mil. m.j., vitamin
K3 500 mg, vitamin E 7 500 mg, vitamin B1 250 mg, vitamin B2 2 000 mg, vitamin B¢ 250 mg,
vitamin B12 5 mg, niacin 5 000 mg, pantotenan-védpenaty 2 500 mg, cholinchlorid 100 000 mg,
DL-metionin 350 000 mg
*Addition of vitamins SK comprised in 1 kg: vitamin A 5 mil. i.u., vitamin D3 1 mil. i.u., vitamin
. K3 500 mg, vitamin E 7 500 mg, vitamin Bj 250 mg, vitamin B2 2 000 mg, vitamin B 250 mg,
vitamin B12 5 mg, niacine 5 000 mg, calcium pantothenate 2 500 mg, choline chloride 100 000
mg, DL-methionine 350 000 mg ,

! maize, Zwheat, 3 soybean meal, 4fish meal,
8supplement of vxtamms %n total,
+ cystine, 41ysme Sfeed mixture,

meat-and~bones meal, zyeasts mmeral addition,
Ogontent in kg, "erude protein methionine, '*methionine
lconcem:rate average

Pri skrmovani sypkych koncentritov rézneho zloZenia s doplnkom celej, ne-
Srotovanej pSenice (za predpokladu dodrZania poZadovaného obsahu Zivin a ener-
gie vo vyslednej zmesi krmiv prijimanej nosnicou, t.j. 165 aZ 170 g N-litok
a 10,8 aZ 11,2 MJ ME/kg) sa v dvoch pokusoch na geneticky odli$nom type
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III. Kalkulovany obsah Zivin v ré6znych kombindcidch kompletnej kfmnej zmesi, koncentritov
a p3enice (g/kg) — Calculated content of nutrients of various combinations of complete feed
mixtures, concentrates and wheat (g/kg)

Kompletnd sypkd | Sypky koncentrit I | Sypky koncentrét 11
kifmna zmes + celd pieznicn2 + celd p§¢:nica3
+ celd p§enical
(90 % + 10 %) (60 % + 40 %) (32 % + 68 %)

pokus‘ 1- skupina5 2

pokus 1 — skupina 3
pokus 2 — skupina 2

pokus 2 — skupina 3

N-latky® (N x 6,25) g 165 170 170
MEy MJ 11,27 11,21 10,83
Metionin’ g 3,2 3,3 33
Metionin + cystin® g 6,2 6,5 6,5
Lyzin® g 7.8 8,2 78
Ca g 31,3 34,1 33,3
g 5,5 6,0 6,1

lcomplete loose feed mixture + whole wheat, 2Jo0se concentrate 1 + whole wheat, 3loose
concentrate II + whole wheat, *trial, sgroup. fcrude protein, "methionine, *methionine + cystine,
9, .

lysine

sliepok dosiahla porovnatelnd zna¥ka, zvy$end hmotnost vajec (u faZ$ieho typu
sliepok v pokuse 1 so Statisticky vyznamnym rozdielom P < 0,05 voci kontrole)
a vy33ia produkcia vaje¢nej hmoty. V obidvoch pokusoch sa zvy3ila dennd spo-
treba krmiva (1) a spotreba krmiva na vajce (2) i vaje¢nid hmotu (3) so Statisticky
vyznamnym rozdielom (P < 0,05) prvych dvoch ukazatefov voli kontrole len
u sliepok TahSieho typu v pokuse 2.

Zvy$end hmotnost vajec, ktori do uréitej miery stimuloval aj mierne zvySeny
prijem v3etkych Zivin a energie pri skrmovani sypkych koncentritov s celou
pSenicou (s pozitivnym trendom aj pri skrmovani len 10 % celej pSenice s kom-
pletnou kfimnou zmesou), potvrdzujui tdaje, ktoré uvddza Tiiller (1990), ale
naopak zvySend spotreba krmiva a jeho zhorSené dc¢innost je v protiklade s po-
zitfvnymi poznatkami citovanych autorov.

Na kvalitu vajec (Haughove jednotky bielka) p6sobili pokusné zdsahy vcelku
indiferentne. Hmotnost tela nosnic za obdobie zndsky sa v kontrolnej skupine
pokusu 1 zvySila 0 52 % a v pokuse 2 0 61 %, v pokusnych skupinidch pokusu
1 bol tento prirastok mierne vy33{ (55 %) a v pokuse 2 zniZeny (59 %, resp.
58 %) v porovnani s potiatoénou hmotnosfou kuric preradenych do stavu nosnic.

Z dajov o dennej spotrebe krmiva, Zivin a energie (absoliitne, na metabolicki
hmotnost tela W' kg a na produkciu vaje¢nej hmoty — tab. V) vyplyvaji roz-
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IV. Vysledky pokusov (do veku nosnic 500 dnf) — Results of trials (up to the age of laying hens
of 500 days)

Pokus®' &. 1 Pokus &. 2
Ukazovatele GZitkovosti' skupina?
1 2 3 1 2 3
Intenzita znaky” % | 87,5a | 87,1a | 87,2a | 854a | 86,3a | 85,3a

Pocet vajec na nosnicu prie-

merného stavu® ks |321,4a |319,9a |320,4a |310,8a |314,3a [310,6a

Hmotnos( vajca“ g 61,9a | 62,1a | 64,2b | 60,6a | 61,4a | 61,8a
Vajeén4 hmota na nosnicu® kg | 199a | 19,8a | 20,5a | 18,8a | 19,3a | 19,2a
Spotreba krmiva$
- na kus a deii’ g |120,9a (122,0a |126,6b |[117,8a |124,5b |125,4b
- na vajceB g |138,9a (140,7a |145,8b [137,9a |144,2b | 147,0b

—na 1 kg vajecnej hmoty9 kg 2,24a| 2,28a| 2,27a] 2,36a| 2,43al 2,46a
Orienta¢nd skladba spotrebo-

vaného krmiva na deii'’ Blkps
~ sypké kfmna zmes'' 121 | 110 - 118 = 2
— sypky koncentr4t'2 - - 76 - 75 40
— celé zmo p§cnicel : - 12 50 - 50 85

Néklady na krmiva na produk-

ciu vaje&nej hmoty'* - relat. e g g M e Syt

Ziv4 hmotnost"’ g
— na zatiatku pokusu'® 1301 [1301 (1303 [1226 |1225 | 1226
. — na konci pokusu'’ 1977 2020 (2022 [1974 [1945 | 1942
— prirastok'® 676 | 719 | 719 | 748 | 720 | 716
Uhyn nosnic'® % 1,4 2,8 3,3 5,6 5,6 3,3
j*:‘c‘é’(?hm R e 832| 839| 830| 828| 844| 844

lindicators of efficiency, 2imensity of egg production, 3number of eggs per laying hen of
average stock, 4egg mass, 5egg contents per laying hen, Sfeed consumption, 7per hen and day,
8per egg, 9per 1 kg of egg mass, lOroughly composition of consumed feed per day, oose feed
mixture, *loose concentrate, *whole wheat grain, Mcosts of feeds for production of egg mass,
Blive weight, 'at the onset of trial, '"at the end of trial, lawcight increment, ls’mortality of
laying hens, 2(’Haugh’s units of egg white, trial, 22gmup

diely dokazujice niZ§iu uinnost a vy%%iu Zivinovii a energeticki niro¢nost kom-
binovaného kfmenia sypkych koncentritov a celého zrna pSenice. Osobitne to
plati pre sliepky lahSieho typu v pokuse 2. MoZno predpokladat, Ze zvySeni
spotrebu krmiva si vo vSeobecnosti vyZiadali vys§ie energetické ndroky organiz-
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V. Priemernd spotreba N-litok (N x 6,25) a energie — Average consumption of crude protein
(N x 6.25) and energy

Pokus® &. 1 | Pokus ¢&. 2
' skupina4
1 2 3 | 1 2 | 3
na kus a deii’

N-litky! g 20,4 20,1 21,5 19,9 21,2 21,4
ME kJ 1 360 1374 1419 1325 1395 1358

na kus a defi a na kg wo7s
Krmivo®> g 83,5 83,4 86,5 82,8 88,1 88,4
N-litky' g 14,1 13,7 14,7 14,0 15,0 15,2
ME kJ 939 939 969 931 988 962

na 1 kg vajecnej hmoty“

N-litky! g 379 376 386 399 413 421
ME M] 25,2 25,7 25,4 26,6 27,2 26,6

'crude protein, *feed, *trial, 4group, 5per hen and day, 6per 1 kg of egg mass

mu sliepok na mechanické spracovanie celého pSeni¢ného zrma vo svalnatom
Zalidku. Této zvySend spotreba energie v porovnani so sypkym kfmenim je podfa
vysledkov pokusu v hraniciach 3 a% 6 %. Udaje, ktoré by tento predpoklad
potvrdili konkrétnym vysledkom, sme v literatiire nena$li. O intenz{vnej3ej ¢in-
nosti svalnatého Zalhidka sliepok pokusnych skupin moZno v3ak usudzovat z po-
rovnania ich hmotnosti na konci pokusov:

Pokus 1 2

Skupina 1 2 3 1 2 3
Absoliitne (g) 46,0 46,5 48,9 434 447 46,2
Podiel z jatoénej vytaZnosti (%) 3,2 3,2 3,3 3,2 33 3,5

Néklady na krmiv4 (tab. IV) boli jednozna&ne niZ$ie pri kombinovaném kfme-
ni koncentrétov a celej pSenice a v praxi budi zdvislé hlavne na rozdiele farmér-
skej ceny p3enice a jej kalkuladnej ceny v komerénej vyrobe kfmnych zmesi.
V zévislosti na tom sa bude ekonomicky kompenzovat aj vy$§ia absolitna i re-
lativna spotreba krmiva vo vlastnom vyrobnom procese. Efektivnost tohto
kfmneho systému sa bude zvySovat aj tsporou asi 75 % elektrickej energie na
Srotovanie p3enice, na druhej strane v8ak vzniknd urcité niroky na oddelené
skladovanie a mieSaci dopravnik (asi 25 % z tspor energie), ktory bude upravo-
vat poZadovany pomer sypkého koncentrétu a celej pSenice pred plnenim kfmidiel.
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Prijem Zivin a energie sliepkou z dvoch kimnych zdrojov (sypkého a Struk-
tirneho) mierne prevy3Soval kontrolné skupiny s vylu¢ne sypkym kfmenim. Sved-
& to o dobrej autoregula¢nej schopnosti sliepok pokryvaf si potrebu Zivin
a energie podra skuto€nych potrieb bez nadbyto&ného konzumu, resp. jednostran-
ného vyberu z viaczloZkového a fyzikadlno-Struktiirme odli¥ného krmiva.

Kombinované skrmovanie sypkych koncentritov ako nositefov kvalitnych
bielkovin, minerélif a vitaminov komer¢ného pévodu s celym pSeni¢nym zrnom
ako prevaznym zdrojom energie a doplnkovych bielkovin z vlastnych zdrojov
chovatefa moZno povaZovat za alternativnu met6du kfmenia nosnic, ktord popri
minimélnej technickej ndro¢nosti méZe splnif snahy chovatefa po ekonomickom
zuZitkovani vlastnych podnikovych zdrojov krmiva, osobitne pri produkcii faz-
§ich vajec od nosnic geneticky faZSieho typu.
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KOCH, 8. - KOCIOVA, Z. (Research Institute of Animal Production, Poultry Rearing and
Breeding Station, Ivanka pri Dunaji):

The effect of administration of loose feeding concentrates and whole wheat grain on
efficiency of laying hens.

Zivod. Vyr., 39, 1994 (10): 917-925.

Two trials were conducted with laying hens heavier body type (Hisex Brown) and
lighter body type (Shaver 579). Each of three groups comprised 90 laying hens and
they were administered complete loose feed mixture intended for laying hens (169 g
of protein, 11.3 MJ ME/kg) in control groups and experimental groups were fed with
loose concentrate I (200 g of protein, 10.4 MJ ME/kg), or concentrate II (269 g of
protein, 7.5 ME ME/kg) in combination with whole wheat grain (60% of concentrate
I + 40% of wheat), respectively, or 32% of concentrate II + 68% of wheat). Calculated
content of nutrients in these combinations ranged from 165 to 170 g of protein and
from 10.8 to 11.2 MJ ME/kg. In an independent group of one of trials the daily
supplement of whole grain wheat to the complete feed mixture in ratio 900 g of
mixture + 100 g of whole-grain wheat/kg. Experimental interventions had no effect
on egg production of hens. The weight of eggs increased (trial I — statistically signi-
ficantly, P < 0.05), feed consumption per day and egg (trial II — statistically signifi-
cantly, P < 0.05) in reduction of efficiency of feed. The supplement of whole-grain
wheat to the complete feed mixture had no statistically significant effect on assessed
indicators. Experimental interventions had indifferent effect on egg quality (Haugh’s
units of egg white). Energy intake in experimental groups increased by 3 to 6 %, the
weight of gizzard increased numerically. The costs of feeds in experimental groups
decreased by 7.4 to 17.6%, that is due also to savings of 75% of electric energy for
grinding of wheat.

Combined administration of loose concentrates and whole-grain wheat may be
considered as an alternative system of feeding of laying hens by which the breeder
utilizes his own sources of cereals in production of heavier eggs particularly from
genetically heavier body types of hens.

hen; nutrition; wheat whole-grain; loose concentrates; feeding practice; egg production
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Ing. Stefan K o &, CSc., Vyskumny tstav Zivoisnej vyroby, Stanica chovu
a §fachtenia hydiny, 900 28 Ivanka pri Dunaji, Slovenska republika, tel.: 07/94 31 21
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Upozornéni pro autory védeckych c¢asopisa

Z diivodu rychlejsiho a kvalitnéjsiho zpracoviéni grafickych piiloh (grafi,
schémat apod.) piispévki zasflanych do redakce Vis Zdddme o jejich doddn{
kromé tiSté€né formy i na disketach.

Tyka se to samoziejmé& té€ch grafickych pfiloh, které byly vytvoieny
v n&jakém programu PC (napi. CoreICHART, Quatro Pro, Lotus 1-2-3, MS
Excel). Vzhledem k tomu, Ze nejsme schopni upravit a pouZit pro tisk
viechny typy (formdty) grafickych souborti, Ziddme Vis, abyste ndm také
kromé origindlnich souborti (napf. z MS Excel typ *.XLS) zasilali grafické
pfedlohy vyexportované jako bodovou grafiku v jednom z t&chto formati:

Bitmap * BMP
Encapsulated Postscript *EPS
Graphic Interchange Format * GIF
Mac paint * MAC
MS Paint * MSP
Adobe Photoshop * PSD
Scitex *SCT
Targa *TGA
Tag Image File Format *TIF

Redakce casopisu




VZTAHY MEDZI PEVNosi'op VAJECNEJ SKRUPINY
A NIEKTORYMI VLASTNOSTAMI VAJEC SLIEPOK

M. Halaj, R. Grofik

Vysokd Skola pol'nohospoddrska, Nitra

U nosivych hybridov sliepok Shaver Starcross 288 (bieloSkrupinové) a Moravia
SSL (hnedogkrupinové) sme hodnotili vlastnosti vajec a $krupiny a vzdjomné vzta-
hy k pevnosti a deformdcii Skrupiny vo veku 24 aZ 42 tyZdiiov veku sliepok.
Hmotnost vajec u SS-288 bola 63,58 g a u M-SSL 62,72 g, mernd hmotnost vajca
1,078, resp. 1,073, index tvaru vajca 1,37, resp. 1,34, deformécia (ichylka) 32,62,
resp. 35,67 pm, pevnost $krupiny 25,34, resp. 23,19 N/cm?, merné hmotnost 3kru-
piny 1,91, resp. 1,86 g/cm®, priemern4 hribka Skrupiny 397, resp. 339 pm. Pevnost
Skrupiny u SS-288 mala preukazne pozitfvny vzfah s mernou hmotnostou vajca (r =
0,242) a priemernou hribkou 3krupiny (r = 0,277). Negativny vzfah sme zistili
u oboch hybridov s deformdciou (r = —0,386, resp. —0,139). Deformécia $krupiny
bola u oboch hybridov v preukazne negativnom vzfahu s mernou hmotnostfou vajca
(SS-288 -0,276, M-SSL -0,229), pevnostou Skrupiny (r = —0,386, resp. —0,426)
a priemernou hribkou Skrupiny (r = -0,232, resp. —0,297). Deformécia Skrupiny
nepriamo charakterizuje kvalitu Skrupiny.

Skrupina slepaéich vajec; pevnost; tichylka; vztahy

Pri vyrobe konzumnych vajec vznikaji straty pre zniZenud kvalitu $krupiny.
V prevahe ide o mechanické poSkodenie Skrupiny, ktoré nastdva v ¢asovom ob-
dobi od znesenia vajca po jeho spracovanie. Za zndSkové obdobie tvori podiel
vajec druhej akostnej triedy aZ 15 % a na ne$tandardné vajcia pripadd aZ 3 %
(Halaj, et al, 1977). Simeonovov4i et al (1982) uddvaji rozpitie
neStandardnych vajec zo zna3ky 7 aZ 12 %. Vajcia nepravidelného tvaru a vel-
kosti tvoria v zdvislosti od pouZitej technolégie ustajnenia sliepok 3 aZ 5 % zo
znd8ky Halaj, Packa, 1977).

Podmienkou kvalitnej Skrupiny slepacich vajec je zodpovedajica raciondlna
v§¥iva, najmi minerilna a vitaminovd (Ko v 4¢&, 1967). Struktiru vajednej
Skrupiny $tudoval Hod ge s (1974), jej vlastnosti a tieZ vzfahy medzi jej uka-
zovatefmi (Halaj, 1979). U vajec hybrida Shaver Starcross 288 o priemernej
hmotnosti 60 g zistil tieto ukazovatele Skrupiny: podiel z hmoty vajca 9,5 %,
pevnost 27 N/cm?, mern4 hmotnost vajca 1,070 g/cm®, mernd hmotnost Skrupiny
1,91 glcm3, priemernd hnibka Skrupiny 395 pum. Koreldcie medzi ukazovateImi
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kvality Skrupiny boli: hmotnost $krupiny vykazovala s mernou hmotnostou $kru-
piny preukazne pozitivny vzfah r = 0,375 a s jej hnibkou r = 0,287 u hybrida Shaver
Starcross 288 a u hybrida Moravia SSL boli tieto hodnoty r = 0,182 a r = 0,500.

Pevnost $krupiny ako objektivny ukazovatel kvality Skrupiny sa uréuje tlakom
na pozdiZnu os vajca do poruSenia Skrupiny Marcinka, Ga%o, 1964)
alebo nedeStrukénou metédou podfa autorov Simeonovovd a Vy-
slouZil (1991). U hybrida Moravia SSL zistili hodnoty deformécii 35,8 pm,
u Hisexa hnedého 37,6 um. Dalej zistili koreldcie medzi percentudlnym podielom
Skrupiny z hmotnosti vajca r = -0,688, resp. r = —0,814 a za oba hybridy r =
-0,729. Nedestrukénd metéda zistovania pevnosti $krupiny sa ukazuje ako per-
spektivna, no treba prihliadaf na dalSie interakcie, ktoré by objektivne charak-
terizovali kvalitu Skrupiny vajca.

V prici hodnotime vzfahy medzi vlastnostami vajec a Skrupiny a vzfahy k jej
pevnosti a tichylke (deformécii) u hnedovaje¢ného a bielovajeéného zndSkového
hybrida.

MATERIAL A METODA

K pokusu sme pouZili vajcia sliepok nosivych hybridov Shaver Starcross 288
a Moravia SSL vo veku 24 aZ 42 tyZdiiov. Sliepky boli ustajnené v klietkove;j
batérii NG-4000 individuédlne a kfmené kompletnou kfmnou zmesou NP s obsa-
hom 17 % NL, 11,11 MJ ME/kg, 3,47 % Ca, 0,67 % P, 3,1 % tuku a 3,67 %
vldkniny. V pokuse bolo 30 sliepok SS 288 a 60 sliepok M-SSL. V tyZdennych
intervaloch boli odoberané Standardné vajcia z dennej zn4Sky za celé obdobie
(SS-288 — 278 ks, M-SSL - 700 ks) a analyzované met6dou, ktorti popisal H a -
laj (1979).

Hodnotili sme hmotnost vajec, index tvaru vajca, mernd hmotnost vajca a $kru-
piny, deforméciu Skrupiny (dchylkou) podfa autorov Simeonovovai
a Vyslouzil (1991) a priemernd hribku Skrupiny.

Vypocitali sme zdkladné 3tatistické charakteristiky a koreldcie medzi ukazo-
vatefmi vajec a Skrupiny podfa autorov Snedecor a Cochran (1976)
na persondlnom po&ita&i programom Vypo&tového strediska VSP v Nitre.

VYSLEDKY

Statistické charakteristiky vlastnosti vajec hybrida Shaver Starcross 288 a Mo-
ravia SSL s uvedené v tab. I. Vajcia znesené v druhej fize znid¥kového obdobia,
t.j. v obdobi nad 80 % intenzity zndsky, mali hybridy SS-288 o 0,96 g faZ3ie,
o vysSej mernej hmotnosti o 0,005 g.cm"3 a s vy$8im indexom tvaru o 0,038.
Rozdiely neboli Statisticky vyznamné.
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I. Statistické charakteristiky vlastnosti slepa¢ich vajec a Skrupiny hybridov Shaver Starcross 288 (n = 278) a Moravia SSL (n = 700) —
Statistical characteristics of hen’s eggs and egg shell of the hybrids Shaver Starcross 288 (n = 278) and Moravia SSL (n = 700)

Hmotnost Mernd hmotnost | Index tvaru (Ichylka Pevnost' Mernd hmotnosl’ Priemerna
ﬁtatisticky vajcal 3 va_)ca2 vajca3 §kmpmy §kmp1n¥ §krupm3y hribka §krupiny7
ukazovatel (8) (g.cm™) (um) (N.cm™) (g.cm (pm)

S5-288 [ M-SSL | SS-288 | M-SSL | SS-288 | M-SSL | $5-288 | M-SSL | SS-288 [ M-SSL | SS-288 | M-SSL | S5-288 | M-SSL
x 63,68 | 62,72 | 1,078 | 1,073 | 1,374 | 1,338 | 32,62 | 35,67 | 25,34 | 23,19 | 1,913 | 1,861 [397 339
s 4,19 3,62 | 0,013 | 0,009 | 0,068 | 0,122 | 7,45 6,524] 4,19 4,45 | 0451 0,133 | 57,30 | 27,25
S5 0,158 0,217| 0,0005| 0,0006 | 0,0025( 0,007 | 0,282 0,408 0,16 | 0,27 [ 0,017 | 0,364 2,167| 1,631
v 6,59 | 577 | 1,21 0,83 5,04 9,13 | 22,84 | 18,29 | 16,58 | 19,19 (23,57 | 7,15 | 14,14 8,04
Min. x 52,6 51,5 | 0924 | 1,045 | 0,927 | 0,722 | 17 22 12,00 | 4,00 | 0,968 | 1,052 (277 270
Max. x 76,4 | 74,2 | 1,269 | 1,147 | 1,750 | 1,970 | 75 59 35,00 | 35,00 | 2,75 2,650 |577 410

x= average, s = standard deviation, s5 = standard error of mean v = coefficient of variation (%)
wenght of egg, speclﬁc weight of egg, %index of egg shape, egg shell deviation, egg shell strength, specxﬁc weight of egg shell, average

thickness of egg shell




U sledovanych vlastnosti 3krupiny mali vajcia hybrida SS-288 vy33ie h;)dnoty
v porovnan{ s hybridom Moravia SSL, a to vy3%iu pevnost o 0,215 kp/cmz, vys-
$iu mernd hmotnost $krupiny o 0,052 g/cm3, hrub3iu Skrupinu o 58 pum a niZ3iu
uchylku (deforméciu) o 3,5 pm.

Vzfahy medzi pevnostou $krupiny a vlastnosfami vajec sdi uvedené v tab. II
a na obr. 1. Uk4zalo sa, e pevnost Skrupiny je v preukazne pozitfvnom vzfahu
s mernou hmotnosfou vajca (SS-288 r = 0,242***, Moravia SSL r = 0,223%)
a s priemernou hriibkou ¥krupiny (SS-288 r = 0,277***, Moravia SSL r =
0,256™"). Negativny preukazny vztah sme vypoditali medzi pevnostou krupiny
a deformdciou (SS-288 r = —0,386™*, Moravia SSL r = —0,426™**). Podobne aj
u SS-288 bol negativny vzfah (r = —0,123***) s indexom tvaru vajca.

Z uvedenych tdajov sa d4' usddif, ¥e o kvalite Skrupiny mo¥no usudzovaf
podfa mernej hmotnosti vajca a priemernej hriibky $krupiny. V negativnom vzfa-
hu je pevnost $krupiny s indexom tvaru vajca a deforméciou $krupiny. Vzfahy
medzi tichylkou (deforméiciou) $krupiny a ostatnymi ukazovatefmi, zistované ne-
destruk&nou metédou zistovania jej kvality, uvddzame v tab. III a na obr. 2.

Uchylka (deformicia) Skrupiny vyjadruje hodnotu, o ktorni sa uchyli Skrupina
na tlak 500 g. T4to hodnota je od 17 do 75 um. Uchylka je v negativnej korel4cii
s mernou hmotnosfou vajca (SS-288 r = —0,267***, Moravia SSL r = -0,229™*%),
pevnostou ¥krupiny (SS-288 r = —0,386™**, Moravia r = -0,426™**) a priemernou
hribkou $krupiny (SS-288 r = -0,232"**, Moravia SSL r = -0,293***). U merne;j
hmotnosti $krupiny je preukazne negativny vzfah s dchylkou u hybrida SS-288
(r = -0,094™*%),

DISKUSIA

Kvalita Skrupiny slepalich vajec sa posudzuje podfa {iastkovych vlastnosti,
ktoré si v interakcii s jej odolnosfou na tlak, pripadne néraz na pozdiinu os Ci
hrot vajca. V nepriamom vzfahu s kvalitou $krupiny je index tvaru vajca. M a -
§i¢& et al. (1979) uvéddzaji vzfah medzi indexom tvaru vajca a deformiciou
r = —=0,605™* u sliepok.

Pevnost Skrupiny vajec sliepok sa pohybuje v rozpati 15,0 aZz 53,0 N/cm?,
Vysledky sledovania nepotvrdili domnienku, Ze hnedé Skrupiny vajec si kvalit-
nejsie. V sledovani vypocitané vzfahy medzi pevnosfou $krupiny a vlastnosfami
vajec a Skrupiny odpovedaji naSim predchddzajicim vysledkom (Halaj,
1979). Porovndvané hodnoty tuchylky (deformécie) Skrupiny v naSom pokuse
odpovedaji idajom, ktoré uvddzaji Hunten, Voisey (1979)a Sime -
onovovd, VyslouZil (1991). Pokial ide o vzfah dchylky a pevnosti
Skrupiny, vykazuje negativne koreldcie. D4 sa povedat, Ze &m je pevnost $kru-

930 ZIvoCISNA VYROBA - 1994



II. Vzfahy medzi pevnostou $krupiny a vlastnosfami slepadich vajec — Correlations between egg
shell strength and some characteristics of hen’s eggs

Ukazovatef! Hybrid k[::fl;f: ll:il: ; detf::;‘;‘;:% 2 Regresnd rovnica®*

. s | SS-288 0,042 0,18 Y’ = 2,265 + 0,004 x;
Hmotnost vajca

M SSL | -0,0002 0,00 Y’ = 2,312 - 0,0003 x;

Index tvaru $s-228 [ -0,123*** 1,51 Y’ = 3,574 - 0,757 x;
vajca’ MSSL| 0,141+ 1,98 Y’ = 1,635 + 0,515 x;
Mern4 hmotnost | SS-288 0,242 5,89 Y’ = -5,524 + 7,475 x;
vajca’ M SSL 0,093 0,86 Y’ =-2,186 + 4,198 x;
Merna hmotnost | SS-288 0,038 0,16 Y' = 2,464 + 0,036 X;
Skrupiny® M SSL 0,449 0,03 Y’ = 2,280 + 0,021 x;
Priemernd hrib- | SS-288 0,277"** 7,66 Y’ = 1,729 + 0,002 x;
ka Skrupiny’ M SSL 0,009 0,01 Y’ = 2,267 + 0,0001 x;

lindicator, 2correlation coefficient, 3coefficient of determination, 4regression equation, sweight
of egg, Sindex of egg shape, 7spec:iﬁc weight of egg, 8speciﬁc weight of egg shell, 9average

thicknes of egg shell

III. Koreldcia medzi dchylkou Skrupiny (yi) a vlastnosfami slepa&ich vajec a jeho Skrupiny (xi) ~
Corelation between deformation of egg shell (y;) and some characteristics of hen’s eggs (x;)

1 A Korelaény Koeficient . 4
Ukazovatel Hybrid lisficient r | detediningcis® 2 Regresnd rovnica
, . s | SS-288| -0,026 0,07 Y’ = 35,535 - 0,046 x;
Hmotnost vajca
M SSL 0,045 0,21 Y’ = 26,527 + 0,139 x;
. ¢| S5-228 0,032 0,10 Y’ = 27,821 + 3,485 x;
Index tvaru vajca
MSSL | -0,014 0,02 Y’ = 39,589 — 3,378 x;
Mern4 hmotnost | SS-288 |  -0,267""" 7,12 Y’ = 190,076 - 146,06 x;
vajca’ M SSL | -0,229*** 5,23 Y’ = 324,279 - 268,011 x;
Pevnost Skrupi- | SS-288 [ -0,386"*" 14,89 Y’ = 49,995 - 6,587 x;
ny'? MSSL| -0426"* 18,13 Y’ = 59,843 - 9,866 x;
Mern4 hmotnost | SS-288 |  -0,094* 0,90 Y’ = 35,618 — 1,569 x;
Skrupiny® MSSL| -0,008 0,01 Y’ = 36,869 - 0,909 x,
Priemernd hrib- | SS-288 | -0,232""* 5,39 Y’ = 44,616 - 0,030 x;
ka Skrupiny’ MSSL| -0293*** 8,57 Y’ = 78,043 - 0,103 x;

+ P < 0,05, ++ P < 0,01, +++ P < 0,001
For 1-9 see Tab. II; loegg shell strength
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SHAVER STARCROSS 288 (n=287)

HMOTNOST INDEX MERNA HMOTNOST
VAJCA TVARU VAJCA VAJCA
0.042 0,123%** 0,242%**

PEVNOST SKRUPINY

-0,386*** 0,038 0,277X%X
UCHYLKA MERNA HMOTNOST PRIEMERNA HRUBKA
SKRUPINY SKRUPINY SKRUPINY

MORAVIA SSL (n=700)

HMOTNOST INDEX MERNA HMOTNOST
VAJCA TVARU VAJCA VAJCA
0,086 -o.tlsl. 0,293 XXX

PEVNOST SKRUPINY

- 0,426 -0,003 0,256 **
UCHYLKA MERNA HMOTNOST PRIEMERNA HRUBKA
SKRUPINY SKRUPINY SKRUPINY

1. Korel4cie medzi pevnosfou 3krupiny slepa&ich vajec a ich vlastnosfami — Correlations bet-
ween hen’s egg shell strength and their characteristics

For Figs. 1 and 2:

pevnost Skrupiny = egg shell strength, hmotnost vajca = weight of shell, index tvaru vajca =
index of egg shape, mernd hmotnost Skrupiny = specific weight of egg shell, priemernd hribka
Skrupiny = average thickness of egg shell

piny vy38ia, tym sa vychyli menej. Vzfahy si preukazné a podFa tichylky moZno
nepriamo usudzovat o kvalite vaje&nej $krupiny.

Bolo by potrebné analyzovat tieto vzfahy pocas celého zn4dskového obdobia
a z idajov spracovat vieobecne platny zdver.
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SHAVER STARCROSS 288 (n=287)

HMOTNOST INDEX MERNA HMOTNOST
VAJCA TVARU VAJCA VAJCA
-0,026 0,032 -0,267 X*X

UCHYLKA SKRUPINY

-0,232%*% -0,094% -o.zaz{

PEVNOST MERNA HMOTNOST PRIEMERNA HRUBKA
SKRUPINY SKRUPINY SKRUPINY

MORAVIA SSL (n=700)

HMOTNOST INDEX MERNA HMOTNOST
VAJCA TVARU VAJCA VAJCA

-

0,045 -0,014 -0,229"

UCHYLKA SKRUPINY

- 0,426 -o,ola -0, 3{
PEVNOST MERNA HMOTNOST PRIEMERNA HRUBKA
SKRUPINY SKRUPINY SKRUPINY

2. Korelécie medzi tdchylkou Skrupiny slepaéich vajec a ich vlastnosfami — Correlations between
hen’s egg shell deviation and their characteristics
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HALAJ, M. - GROFIK, R. (University of Agriculture, Nitra):
Correlations between egg shell strength and some characteristics of hen’s eggs.
Zivog. Vyr., 39, 1994 (10): 927-934.

Characteristics of egg shell and correlations with egg shell strength and deforma-
tion were evaluated in laying hybrids of the hens Shaver Starcross 288 (white-shelled)
and Moravia SSL (brown-shelled) at hen’s age of 24 to 42 weeks.

Tab. I shows the characteristics of egg and egg shell. Egg weight in SS-288 was
63.58 g, in M-SSL 62.72 g, specific egg weight made 1.078 and 1.073, resp., index
of egg shape 1.37 and 1.34, resp., deformation (deviation) 32.62 and 35.67 um, resp.,
egg shell strength 25.34 and 23.19 N/cm?, resp., specific weight of egg shell 1.91 and
1.86 g/cm®, resp., average thickness of egg shell 397 and 339 pm.

Specific weight of egg and average thickness of egg shell were in positive corre-
lation with egg shell in SS-288 (r = 0.242 and r = 0.277, resp.). Correlations with
deformation were negative in both hybrids (»r = -0.386 and r = -0.139, resp.).

Egg shell deformation was in significantly negative correlation with specific
weight of egg in both hybrids (SS-288 r = -0.276, M-SSL r = -0.229), with egg shell
strength (r = —0.386 and r = —0.426, resp.) and with average thickness of egg shell (r =
-0.232 and r = -0.297, resp.). Egg shell deformation better describes egg shell quality
indirectly.

hen’s egg shell; strength; deviation; correlations

Kontaktna adresa:

Prof. ing. Martin Hal aj, CSc., Vysok4 Skola polnohospodarska, A. Hlinku 2,
949 76 Nitra, Slovensk4 republika, Tel.: 087/51 52 40, fax: 087/51 90 32

934 ZIVOCISNA VYROBA - 1994



Z VEDECKEHO ZIVOTA

Zivotné jubileum prof. ing. Pavla Majeréiaka, DrSc.

Prof. ing. Pavol Majer¢iak, DrSc., je €lovekom, ktory ¢as svojho Zitia postavil do
sluZieb vedy. Je Clenom genericie, ktord stdla pri zrode a vyznamnym podielom
ovplyvnila troveii zootechnického vyskumu nielen v Slovenskej republike, ale aj
v §ir§ich dimenzidch byvalej CSFR .

Narodil sa 27. jina 1924 v Partizdnskej Lup¢i v remesefnicko-rofnickej rodine. Po
maturite na Gymnéziu J. M. HodZu v Liptovskom Mikul4Si sa v roku 1945 zapfsal
na odbor pofnohospodérskeho inZinierstva Slovenskej vysokej $koly technickej
v Bratislave. Vysokoskolské Stidium ukoncil v roku 1949 na Vysokej §kole pofno-
hospodarskeho a lesnickeho inZinierstva v KoSiciach. Po absolvovan{ VSPLI kritko
pracoval v Ustredi pre mechaniz4ciu pofnohospodérstva a od novembra 1952 sa stala
jeho Zivotnou pracovnou ndpliiou vedecko-vyskumnd &innost — 1. 11. 1952 sa stal
pracovnikom Vyskumného istavu Zivo¢iSnej vyroby vo Viglasi, ktory neopustil ani
po prestahovani do Nitry v roku 1961. Aj po odchode do déchodku 31. méja 1991
ostdva stdle v aktivnom kontakte s materskym pracoviskom a vyznamne prispieva
k jeho profesiondlnej a spolocenskej profilécii.

Vedecko-vyskumn4 a aplika¢nd ¢innost prof. ing. Pavla Majer¢iaka, DrSc., bola
orientovand na otdzky biolégie, Sfachtenia, reprodukcie a techniky chovu o3ipanych.
V ostatnom obdobf venuje v§znamni pozornost tvorbe, zachovaniu a ochrane geno-
fondu tohto druhu. S kolektivom spolupracovnikov dosiahol viaceré vyznamné
vysledky, ktoré mali rozhodujiici vplyv na intenzitu a ekonomickd efektivnost chovu
o3fpanych priamo v polnohospodérskej praxi. Vysledky ciefavedomého rieSenia
hybridiza&ného programu trvale prin4aji svoje ovocie. SFachtitefsk4 &innost rozpra-
covand pod jeho metodickym vedenim v izkej spoluprici s plemendrskou sluZbou
a vyspelymi chovatefmi vyustila do uznania nového plemena osipanych ,biela méso-
va* (1980) a médsového hybrida ,,Slovhyb* (1981). Pocas aktivnej ¢innosti bol koordi-
nitorom a zodpovednym rieSitefom viacerych vyskumnych iloh, ktoré v§znamnou
mierou prispeli a prispievaji k rozvoju nielen chovu ofpanych, ale aj dal$ich druhov
hospodérskych zvierat. S to najmi \lohy spojené s intenzifikdciou reprodukéného
procesu vyuZitim modernych biotechnologickych metéd.

V priebehu svojej vedecko-vyskumnej ¢innosti obh4jil jubilant v roku 1961 ve-
decki hodnost kandid4ta vied, v roku 1964 sa habilitoval na VSP v Nitre za docenta
Specidlnej zootechniky a v roku 1971 obh4jil vo Vyskumnom istave Zivoc¢iSnej vy-
roby v Nitre vedecki hodnost doktora poInohospodérskych vied. V roku 1980 bol
menovany riadnym vysoko$kolskym profesorom pre odbor Specidlna zootechnika.
V rokoch 1958 aZ 1989 bol vedicim oddelenia chovu oSipanych, resp. odboru
§fachtenia hospodirskych zvierat. Bohatd publikacnd aktivita prof. ing. Pavla Ma-
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jeréiaka, DrSc., ktord pocita stovky vedeckych a odborno-populdrnych priac, 90
vyskumnych sprav a 40 kniZnych publikécii, sved&i o jeho mimoriadnej vykonnosti
a schopnosti pohotovo informovaf odbornd i laickd verejnost. Bol spolutvorcom via-
cerych vyznamnych koncepcii rozvoja chovu osipanych a mnohoro¢nym Skolitefom
vedeckych aSpirantov. Bol externym pedagégom VSP v Nitre a &lenom vedeckych
rdd vyskumnych tstavov a vysokych §kol nielen na Slovensku, ale aj v Ceskej re-
publike. Aktivne sa ako Clen podielal na Cinnosti redakénych rad troch odbornych
casopisov. DIhé roky bol tieZ predsedom Slovenského istredného vyboru poflno-
hospodarskej vedecko-technickej spolo¢nosti. Pre propagéciu slovenskej pofnohospo-
dérskej vedy v SirSich svetovych dimenzidch vyznamne prispel ako spracovatel
podkladovych materidlov do ,Index of Current Research on Pigs* a ,Pig News and
Information®.

Medzi typické vlastnosti prof. P. MajerCiaka, DrSc., patri skromnost, mimoriadna
hiZevnatost a obetavost v préci, tolerantnost, osobnd disciplinovanost a schopnost
vytvdrania vzdjomného konsenzu. Zndme si aj jeho neobycajné tvorivé, koncepéné
a Styliza¢né schopnosti. Zvl43f vysoko je potrebné ocenif a véaZit si jeho nezistni
pomoc ¢loveku v taZkych a €asto kritickych obdobiach minulosti, zmysel pre socidlne
citenie a udrZovanie dobrych Tudskych vzfahov.

Prof. P. Majerciak, DrSc., odovzdéval svoje bohaté vedecké poznatky a Styl prace
mlad$im pracovnikom a vychoval mnohych odbornikov a vedeckych pracovnikov,
ktori v sicasnosti zastdvaji vdcSinou vyznamné funkcie vo vedecko-vyskumnych
inStiticidch, na vysokych Skoldch a v polnohospodarskych podnikoch na Slovensku
a v Ceskej republike.

Napriek 70 rokom, ktoré vypliiala nielen &inorod4 préca, ale aj zdpasy o identitu
zootechnickej vedy a spolo¢ensky pokrok, prof. Majer¢iak neodpociva. Je stile medzi
nami, spolupracuje, radi a vychovava. Srde¢ne dakujeme za jeho vynikajicu précu,
vyrazny osobny podiel na vedeckom, materidlnom i spolo¢enskom budovani Vy-
skumného dstavu Zivo&f¥nej vyroby. Uprimne mu Zeldme dobré zdravie, tvorivi
aktivitu, $fastie a radostné chvile v osobnom Zivote a rodine. Ad multos annos, p4n
profesor!

Spolupracovnici, kolegovia a priatelia
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