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THE PERFORMANCE OF THE FLORINA (PELAGONIA)
SHEEP IN COMPARISON TO ITS CROSSES

UZITKOVOST OVCI PLEMENE FLORINA (PELAGONIA)
VE SROVNANI S JEHO KRIZENCI

A. Giouzelyannisl, E. Vainasz, J. Katanos3, V. Christodouloul, K. Ploumi?

' N.AG.RE.F. Animal Research Institute, Giannitsa, Macedonia, Greece

2N.AG.RE.F. Institute of Reproduction and Artificial Insemination, Thessaloniki,
Macedonia, Greece

3 T.E.I, Thessaloniki, Macedonia, Greece

ABSTRACT: Crossbreeding has been widely used in Greece in an effort to upgrade the local breeds and is still officially
promoted. The purpose of the present study is to examine if such a policy, which has resulted in the Florina breed been
nominated as endangered, was actually beneficial. For this reason, a comparison of the performance (milk yield, lamb
production and growth) of the Florina sheep to its crosses with the breeds Chios, Karagouniko and Serres is presented, based
on available data produced in the flock farmed in the Animal Research Institute of Giannitsa. Lambing and milk production
records collected during a 7 year period were used in the present study. Lamb weights at birth, 15, 30, 60, 75 and 90 days
of age recorded only in a single year, were also studied. The record analysis was performed using Harvey’s mixed model
least squares and maximum likelyhood computer programme. In two types of crossing, milk yield was significantly higher
than that of the purebred ewes. Purebreds produced 49.94 + 3.65 kg. Crosses with the Chios produced 72.72 + 4.4 and crosses
with the Serres produced 61.90 + 4.51 kg (P < 0.001). Crossbreds with the Karagouniko breed did not produce significantly
more milk (53.50 + 5.46). No significant effect of the type of crossing on the lactation length was found. Prolificacy was
higher only for the crossbred ewes Chios x Florina (1.62 * 0.09 lambs born vs 1.37 + 0.05 and 1.47 £ 0.1 vs 1.28 * 0.05)
while the crossbreds Karagouniko x Florina produced smaller litters (0.99 + 0.14 lambs born and 0.92 + 0.11 lambs alive)
(P < 0.001).The prolificacy of the Serres x Florina ewes was 1.40 + 0.10. Lamb survival to the age of weaning was high for
all types of crossing (almost 100%). Crossbred lambs were not born heavier and did not grow faster than the purebred to the
age of weaning. After that age, crossbreds grew faster for a while but at the age of 90 days there was not any significant
effect of the type of crossing on the lamb weight.

sheep; crossbreeding; milk production; litter size; lamb growth

ABSTRAKT: V Recku se vidy za G¥elem zlep3ovéni mistnich plemen pouZivalo ve velkém rozsahu a v sou&asnosti je stile
oficidlné podporovano kfiZeni. Cilem této price bylo zjistit, zda tato plemenafska opatfeni, kterd nakonec vyuistila ve vyhlaseni
plemene florina ohroZenym plemenem, byla skutedné& prosp&$na. Na zdklad€ adaju ziskanych v chovu Vyzkumného ustavu
hospodafskych zvifat v Giannitse béhem sedmiletého obdobi jsme srovnavali uZitkovost ovci plemene florina (dojivost,
produkce a rist jehiiat) s uZitkovosti kfiZencii tohoto plemene s plemeny chios, karagouniko a serres. Udaje o bahnéni
a produkci mléka byly za sedmileté obdobi. Déle jsme po dobu jednoho roku sledovali hmotnost jehiiat pfi narozeni a ve
véku 15, 30, 60, 75 a 90 dni. Analyzu evidence jsme provedli pomoci Harveyho smieného modelu nejmengich &tverct
a modelu maximélni v&rohodnosti. Dojivost byla vyznamng vy¥$i u dvou typi k¥iZenek ne¥ u &istokrevnych ovci. Cistokrevné
ovce vyprodukovaly 49,94 * 3,65 kg mléka. Produkce kfiZenek s plemenem chios &inila 72,72 + 4,4 kg a produkce kiiZenek
s plemenem serres dosahla hodnoty 61,90 *+ 4,51 kg (P < 0,001). Produkce kiiZenek s plemenem karagouniko nebyla
vyznamné vys§i (53,50 + 5,46). RovnéZ jsme nezaznamenali vyznamny vliv typu kfiZeni na délku laktace. Plodnost byla vy3si
pouze u kfiZenek plemen chios x florina (1,62 + 0,09 narozenych jehiiat celkem proti 1,37 = 0,05 a 1,47 £ 0,1 proti 1,28 +
0,05), zatimco kfiZenky plemen karagouniko x florina mély mensi vrhy (0,99 + 0,14 narozenych jehfiat celkem a 0,92 £ 0,11
narozenych Zivé) (P < 0.001). Plodnost ovci plemen serres x florina &inila 1,40 £ 0,10. Po&et odstavenych jehiiat byl u viech
typ kfiZeni vysoky (téméf 100 %). Do odstavu nebyla hmotnost narozenych jehiiat kfiZencl vy3§i a ani jejich rust nebyl
rychlejsi neZ u &istokrevnych jehiiat. Po odstavu vykazovali kfiZenci rychlejsi rust, avSak ve vé€ku 90 dni nebyl zaznamenén
vyznamny vliv typu kfiZeni na hmotnost jehiiat.

ovce; kfiZeni; produkce mléka; velikost vrhu; riist jehiiat
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INTRODUCTION

The sheep have benefited from a widespread, sys-
tematic use of crossbreeding which has also been suc-
cessfully used for the creation of synthetic breeds com-
bining good prolificacy with high milk yields without
losing too much of the hardness of the local popula-
tions (Zervas etal, 1983; Hatziminaoglou et
al., 1985). Unfortunately, in the case of long term dairy
crossbreeding schemes, the results were globally unsat-
isfactory and in many cases disastrous (Kalaisakis
et al.,, 1977; Boyazoglu et al., 1979; Hin-
kowski, 1979).

All Greek sheep breeds are mainly farmed for their
milk production which is always combined with lamb
meat production, while wool production comes third in
the rank of importance. They were created in the past
out of genetic material of several types and geographi-
cal origin. Most Greek breeds farmed in the mainland
have their roots in Zackel, which is characterized by
long, thin tail and mixed wool (Zervas, Hatzimi-
naoglou, 1988). The Florina sheep belongs to this
group of breeds.

Crossbreeding, together with the improvement of
the production system, has been widely used in Greece
in an effort to upgrade the local breeds in order to
increase milk and meat production. Some imported
breeds such as East Friesian, Berrichon du cher, Iles de
France, etc. were used for this purpose but the scheme
was not widely accepted by the farmers because of
reduction in milk yield or reduced resistance to dis-
eases. Since no genetic improvement scheme was ap-
plied for any sheep breed, the farmers kept crossing
their flocks with other local breeds. Crossbreeding with
East Friesian or other local breeds such as
Karagouniko, Chios, etc. were suggested even in the
near past (Zervas, Hatziminaoglou, 1988)
and are still officially promoted.

As a result of such policies 75% of the total sheep
population cannot be classified in breeds, and many of
the breeds that existed in the past have disappeared or
are in danger and, among the latest, the Florina sheep.
Butas Smith (1985) has put it ,,the stock chosen and
the objectives when selecting for present conditions
may turn out to be inappropriate for future conditions,
or to be less appropriate than expected*.

Research work on crossbred ewe milk production
and crossed lamb growth in comparison with purebred
ewes and lambs has been published (Flamant, Ri-
cordeau, 1969; Ricordeau, Flamant,
1969a, b; Wolf et al.,, 1980; Hohenboken,
Clarke, 1981; Ricordeau et al., 1982; Pa-
padimitriou et al., 1983, 1986a, b, 1989;
Kempster et al, 1987; Rogdakis et al,, 1995)
with the results not always favouring crossbreeding.

The purpose of the present study was to examine the
effect of the crossing policy on the Florina breed. For
this reason, a comparison of the performance (milk
yield, lamb production and growth) of the Florina
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sheep to its crosses with the breeds Chios, Karagouniko
and Serres is presented, based on available data pro-
duced in the flock farmed in the Animal Research In-
stitute of Giannitsa.

MATERIAL AND METHODS

Lambing and milk production records collected dur-
ing a 7 year period are used in the present study. Lamb
weights at birth, 15, 30, 60, 75 and 90 days of age
recorded only in a single year were also studied. For
the purebred animals (FL x FL) all records of the flock
in the years for which crossbred records exist are in-
cluded. Crossbred lambs were born from Florina ewes
naturally mated to sires of three well known breeds,
namely Chios (CH x FL), Karagouniko (KA x FL),
Serres (SE x FL). Milk and lamb production records of
the F; ewes and growth records of F; lambs born to
Florina ewes were used. Milk production was recorded
twice a day in 2 week intervals after lamb weaning.
Only lactation records with more than 60 days lactation
length were used. All lambs were kept under the same
housing and feeding conditions and weaned at the same
age.

Modern housing ensured comfort and hygienic con-
ditions for all the animals which were grouped accord-
ing to the productive and reproductive conditions. Ani-
mals were grazing in good quality pasture. Additional
group feeding was also applied based on cereals (bar-
ley—corn), protein sources such as cottonseed and soya
meals and good quality alfalfa hay produced on the
Institute farm. Animals were fed according to the lac-
tation or reproduction stage on a twice a day basis.

The record analysis was performed using Harvey’s
mixed model least squares and maximum likelyhood
computer program. The linear models that fitted the
data best were:

a. For the milk yield

Yiigkn=W+B.+E;+ Mj+ Ty + L+ AG, +
* bl(LLn'jgkln b Z:) * bZ(LLrUan X I)z + Crijgkin

where: Yyijekim — rijgkin-th observation (milk yield)

n - general mean

B, - type of crossing (FL x FL, CH x FL, KA x FL,
SE x FL)

E; — period (year) of lambing (i =2, ..., 7)

M; — month of lambing (j = 1, 2, 3, 11, 12)

T, - litter size (lambs reared; k = 0, ..., 3)

L, — lactation number (! = 1, ..., 5)

AG, - age at lambing (n =1, ..., 7)

by — linear regression coefficient of the yield on the
lactation length

b, — quadratic regression coefficient of the yield on

the lactation length
LL,jjexin — lactation length of the rijkimn-th observation
L — average lactation length
€ijekin  — random error with N(0, of)
Type of lambing corresponds to single, twins, trip-
lets born alive and suckling lambs, while type O corre-

sponds to ewes with abortions or stillbirths which had
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a following normal lactation yield. Lactations with
a number greater than 5 were included under lactation
5. Records with missing ewe age and lactation number
were excluded. Age was classified in 7 classes as fol-
lows: up to 18 months, 19-30 months, 31-42 months,
43-54 months, 55-66 months, 67-78 months, older
than 78 months.
The same model was used for the lactation length.

b. For litter size
Yimg=H+B +E;+ My + L+ Ay + (BXE); + €y

where:  Yrimlg — rimlg-th observation (litter size, born and alive)

[ — general mean

B, — type of crossing (FL x FL, CH x FL, KA x FL,
SE x FL)

E; — period of lambing (i=1, ..., 7)

M, — month of lambing (m = 1, 2, 3, 11, 12)

L — ewe's lactation number (I = 1, ..., 5)

— ewe'’s age at lambing (animals were classified
in 7 classes as in the above model)

(B x E),; — interaction between the type of crossing and
period (year) of lambing

— random error with N(0O, GZ)

Ay

‘rimlg
c. For the lamb weight
Yompig =W+ B+ My + Sp+ T+ Li+ Ag + (T X Sy +
+BxDy+ BXS)p+ by x LBW + eppe

where: Yrmmly  — rmfklg-th observation (lamb weight)

i - general mean

B, — type of crossing (FL x FL, CH x FL, KA x FL,
SE x FL)

M, ~ month of lambing (m = 1, 2, 3, 11, 12)

S¢ — sex of lamb

T, - litter size (k= 1, 2, 3)

L, — ewe’s lactation number (I =1, ..., 5)

A — ewe’s age at lambing (animals were classified

in 7 classes as in the above model)

(Tx S)y — interaction between litter size and sex of lamb

(B x T),; — interaction between the type of crossing and
litter size

(B x ), — interaction between the type of crossing and sex
of lamb

. Analysis of variance for milk yield and lactation length

b, - linear regression coefficient of weight either on
the birth weight or on the weaning weight

LBW —lamb’s birth weight (in the analysis up to
45 days) and the 45 days weight (in the analysis
for the weights after that age)

€l — random error with N(O, Gf)

RESULTS AND DISCUSSION
Milk production and lactation length

Tab. I shows the analysis of variance for milk yield
and lactation length. Type of crossing, litter size and
lactation length (b = 0.55 £ 0.03) were the only signifi-
cant effects on milk yield (P < 0.001). Crossbreds CH x
FL produced significantly more milk than the rest fol-
lowed by the SE x FL ewes (Tab. II). No significance
was observed between FL x FL and KA x FL. Signifi-
cant effect of crossing on milk yield was reported by
Kalaisakis etal. (1977), Mavrogenis, Lou-
ca (1980) and Doney et al. (1983). No significant
effect of the type of crossing was observed for the
lactation length which varied from 120 + 7.24 to 125 +
9.27 days.

CH x FL crossbreds may have also been favoured
by the fact that they produced significantly larger litters
(Tab. IV), the effect of which was found significant for
the milk yield (P < 0.001). A significant effect of the
number of lambs reared to the ewe’s milk yield has
been reported (Doney etal, 1981, 1983; Alexan-
dridis etal., 1987).

Even though milk yield of the CH x FL and SE x
FL ewes was significantly higher than that of the FL x
FL ewes, the difference was much lower than it was
expected from all types of crossing considering the
higher (more than double) milk production reported for
the Chios and Karagouniko breeds (Hatjiminao-
glou et al, 1985; Ploumi et al, 1994) and the
production of the Serres breed (Vasiliou, Plou-

SotE Bf Varaion Milk yield Lactation length

DF. ss MS F DF. SS MS F
Type of crossing 3 20 252.92 6 750.97 1626 3 470.02 156.67 0.13 ns
Year 5 3 450.49 690.10 1.66 ns 5 89 015.74 | 17 803.15 1472
Month of lambing 4 2942.17 735.54 1.77 ns 4 3189087 | 797271 6.59"""
Litter size 3 8 080.23 2 963.41 648" 3 2 245.70 748.57 0.62 ns
Lact. No 4 710.42 177.60 0.43 ns 4 7 250.88 1 812.72 1.50"
Ewe’s age 5 2 465.59 493.11 1.18 ns 5 2216.17 443.23 0.37 ns
Regressions
Days linear 1 137 030.81 | 13703081 | 329.96™"
Days quadratic 1 1 426.02 1 426.02 343 ns
Remainder 371 154 075.78 415.30 373 451 006.25 1 209.13

R%*=0.598 R%=0.307

" P<0.001; " P<00l; " P<0.05ns = non-significant
SS = sum of squares; MS = mean squares

ZIVOCISNA VYROBA, 42, 1997 (10): 433-439
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II. Milk production and lactation length

LS means
Ir?:i:; No of milk yield lactation length
records kg days
FL x FL 282 49.94 + 3.65¢ 123.00 + 5.63
CH x FL 48 72.72 £ 4.40" 12044 £ 7.24
KA x FL 23 53.50 * 5.46° 125.47 £9.27
SE x FL 45 61.90 +4.51° 121.24 £ 7.51

mi, 1987). Their production was even lower than that
of purebred animals (79.47 £ 1.71) reported by Ale-
xandridis etal. (1987). No significant effect of cross-
ing on milk yield was reported by Papadimitriou
et al. (1986a), with the exception of the first two lactations
during which crossbreds had a higher yield.

Litter size and lamb survival

Tab. III shows the analysis of variance and Tab. IV
the LS means for litter size (lambs born and lambs
alive) as well as the lamb survival rates to the age of
weaning (45 days). Type of crossing had a significant
effect on litter size (P < 0.001). Crossbred ewes CH x
FL produced larger litters than the rest (P < 0.001)
while those of the KA x FL cross produced the smaller
litter size. No significant difference existed between the
other two types. Lamb survival rates to the age of
weaning were high (almost 100%) for all types of
crossing.

III. Analysis of variance for litter size

The Chios breed is one of the most prolific breeds
with average litter size 1.8 (Hatjiminaoglou et
al., 1985; Gabrilidis etal, 1988; Mason, 1991;
Boyazoglu, 1991). Litter size 1.3 to 1.4 is reported
for the Karagouniko and 1.0 to 1.3 for the Serres breed
(Hatjiminaoglou et al.,, 1985; Vasiliou,
Ploumi, 1987; Boyazoglu, 1991). Crossbreds
with the Chios and the Serres breeds show a slight de-
gree of heterosis. The reduction in the litter size for the
crosses with the Karagouniko could be partly affected
by the small number of animals. As a fact, the actual
litter size for the 32 KA x FL ewes was 1.06 which is
also low compared with both parent breeds and the
other crosses with the Florina breed. Increase in litter
size after crossing with more prolific breeds was re-
ported by Flamant, Ricordeau (1969) and
Papadimitriou et al. (1983). Another factor,
which could not be estimated due to lack of data, is the
influence of the breed of the ram to which the crossbred
ewes were mated.

Lamb weight

Tabs. V, VI and VII show the analysis of variance
for the the weights of the same group of lambs from
birth to 90 days within only one production period. In
this group of animals no triplets existed. Tab. VIII
shows the LS mean weights in all ages.

The weights of the purebred lambs agreed with those
reported by Triantafillidis etal. (1992). Type of
crossing was not significant for the lamb weight at

Source of variation Lot bom Lawhe dlive
D.F. SS MS F SS MS F
Type of crossing 3 717 2.39 73717 5.38 1.79 5617
Year 5 2.90 0.58 1.79ns 2.24 0.45 1.40 ns
Month of lambing 4 2.19 0.55 1.69 ns 4.06 1.01 317"
Lact. no 4 0.34 0.08 0.26 ns 0.60 0.15 0.47 ns
Dam’s age 5 1.60 0.32 0.99 ns 1.27 0.25 0.80 ns
Type x year 15 293 0.19 0.60 ns 3.94 0.27 0.82 ns
Remainder 516 167.33 0.32 165.09 0.32
R?=0.177 R?=0.175
***P<0.001; " P<00l;°P<0.05ns = non-significant
SS = sum of squares; MS = mean squares
IV. Prolificacy and lamb survival rates
Type of crossing No of ewes lambing L2 thenos Lamb surviv_n I rates to
lambs born lambs alive weanng
FL x FL 384 1.37 £ 0.05° 1.28 £ 0.05 99.97
CH x FL 72 1.62 + 0.09* 1.47 £ 0.10* 99.98
KA x FL 32 0.99 % 0.14° 092+ 0.11¢ 99.98
SE x FL 65 1.40 + 0.10 1.23 + 0.09 99.95
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V. Analysis of variance for birth weights

Birth weight

Source of variation pF | sum of mean e
squares squm'es

Type of crossing 3 1.67 0.56 2.03 ns
Month of lambing 3 1.40 0.47 1.70 ns
Litter size 1 576 576 | 21.00""
Sex 1 3.64 365 | 13317
Dam’s age 6 2.40 0.40 1.46 ns
Lact. no 4 0.85 0.21 0.77 ns
Type x litter size 3 2.53 0.84 3.07"
Litter size x sex 1 0.13 0.14 0.49 ns
Type x sex 3 0.72 0.24 0.88 ns
Remainder 69 18.91 0.27

R? = 0.605

*** P < 0.001; ** P < 0.01; * P < 0.05; ns = non-significant
SS = sum of squares; MS = mean squares

birth. As expected, litter size and sex were the most
significant (P < 0.001) factors affecting birth weight
followed by the interaction between the type of cross-
ing and litter size (P < 0.05).

Only litter size and the birth weight were significant
(P < 0.001) for the growth to the age of 45 days. No
significant effect of the type of crossing was observed
in the growth of lambs.

Type of crossing was a significant factor for the
weight at 60 and 75 days of age (P < 0.05, and P <
0.01 resp.). The purebred lambs were always the lighter
and the CH x FL lambs the heavier. This was also
observed at the weights of 90 days even though the
difference was not significant. But taken into account

the Greek consumer’s preference for young and light
lambs, the advantage of crossbred lambs to grow faster
after weaning could not be fully exploited.

Because weight at birth and weight at 45 days
(weaning) are continuous variables they were included
as covariables in the respective models. The regression
coefficients on the birth weight were 1.00 + 0.23 at
15 days, 1.70 = 0.33 at 30 days and 1.82 + 0.39 at
weaning (P < 0.001). The same coefficients on the
weaning weight were 1.09 + 0.06 for the 60 days, 1.23
+ 0.09 for the 75 days and 1.36 + 0.13 for the 90 days
(P < 0.001).

The difference between the rate of growth to wean-
ing and afterwards shows that, even though the cross-
bred lambs might have had a greater potential for
growth, they were probably restricted by the mother’s
low milk production since all mothers belonged to the
Florina breed. Not significant difference in the
mothers’ milk yield in that particular production period
has been observed. If Florina had been the ram breed,
significantly different lamb growth rates might have
been observed.

CONCLUSIONS

Farmers who originally farmed Florina sheep and
have used crossbreeding schemes with the
Karagouniko as the ram breed have not benefited
greatly. The advantages of the other two types of cross-
ing were:

1. Higher milk yield (but not as high as it should be
expected).
2. Higher lamb production (24% more lambs from

CH x FL crossbred ewes and 8% more lambs from

VI. Analysis of variance for the weights at 15, 30 and 45 (weaning) days of age

Source:of vasiation 15 days 30 days 45 days (weaning)
D.F. SS MS SS MS F SS MS F
Type of crossing 3 4618 1.539 1.59 ns 5.01 1.67 085ns| 13.86 4.62 1.74 ns
Month of lambing 3 4.803 1.601 1.68 ns 4.19 1.40 071 ns | 13.23 441 1.66 ns
Litter size 1 | 17273 | 17273 | 17.87""" | 4432 | 4433 |2263"" | 7401 | 7411 [27.83""
Sex 1 0.273 0.273 0.28 ns 0.03 0.03 0.02 ns 042 0.42 0.16 ns
Dam’s age 6 2.406 0.401 041 ns 13.63 227 1.16 ns | 20.52 3.42 1.28 ns
Lact. no 4 0.761 0.190 0.20 ns 4.53 1.13 0.58 ns 8.80 2.20 0.83 ns
Interactions
Type of crossing x litter size 3 0.391 0.130 0.13 ns 4.52 1.51 0.77 ns 6.77 2.26 0.85 ns
Litter size x sex 1 0.001 0.001 0.001 ns 2.03 2.03 1.04 ns 1.25 1.25 0.47 ns
Type of crossing x sex 3 2.092 0.697 0.72 ns 0.10 0.03 0.02 ns 0.99 0.33 0.12 ns
Regressions
Birth weight linear 1 | 18370 | 18369 | 19.01°" | 49.65 | 49.65 (2535 | 61.87 | 61.87 [23.23""
Remainder 68 65.721 0.966 133.17 1.96 181.11 2.66
R? = 0.700 R*=0718 R*=0.737

*** P <0.005; " P<001; " P<0.05ns = non-significant

SS = sum of squares; MS = mean squares
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VII. Analysis of variance for the weights at 60, 75 and 90 days of age

et re e 60 days 75 days 90 days
D.F. SS MS SS MS F SS MS F
Type of crossing 3 805 | 268 301" 3435 | 1145 | 583" | 5098 | 16.99 | 1.89ns
Month of lambing 3 139 | 046 052ns | 663 | 221 | L13ns| 15467 | 5155 | 575
Litter size 1 0.67 0.67 0.75 ns 0.06 0.06 0.34 ns 0.02 0.02 | 0.003
Sex 1 0.54 0.54 0.60 ns 291 291 1.48 ns 2434 2434 271 ns
Dam’s age 6 7.63 1.27 143 ns 28.59 4.77 243" 10.26 1.71 0.19 ns
Lact. no 4 | 590 | 148 166ns | 2679 | 670 | 341" | 99.02 | 2475| 276"
Interactions
Type of crossing x litter size 3 3.39 1.13 1.27 ns 1.32 0.44 022ns | 20.50 6.83 | 0.76 ns
Litter size x sex 1 0.003 0.003 0.003 ns 0.30 0.30 0.15 ns 1.48 1.48 | 0.16
Type of crossing x sex 3 2.36 0.79 0.88 ns 4.92 164 | 084ns| 5040 | 16.80 | 1.87
Regressions
Weight 45 days linear 1 [286.61 |286.61 | 32145 | 353.35 | 353.35 |179.98""" | 359.86 | 359.86 |40.12"""
Remainder 68 60.63 0.89 133.50 1.96 609.93 8.97
R*=0.943 R*=0.904 R*=0.746

" P <0.001; " P <001; " P <0.05; ns = non-significant

SS = sum of squares; MS = mean squares

VIII. Lamb weights (kg) at different ages

LS means

Type of crossing FL x FL CH x FL KA x FL SE x FL
Age lambs weight lambs weight lambs weight lambs weight
Birth 29 3.62 £ 0.22 18 4.02+023 28 3.76 £ 0.22 20 3.65+0.22
15 days 29 7.90 £ 0.42 18 8.17 £ 0.43 28 8.51 £ 041 20 7.90 £ 0.41
30 days 29 11.32 £ 0.60 18 11.96 + 0.62 28 11.81 £0.58 20 11.38 £ 0.58
45 days 29 1422 £ 0.70 18 1542+ 0.73 28 15.06 + 0.68 20 14.67 £ 0.68
60 days 29 16.06 = 0.40 18 17.07 £ 0.43 28 16.43 + 0.40 20 16.43 + 0.39
75 days 29 17.98 + 0.60 18 19.60 £ 0.64 28 19.49 *+ 0.59 20 18.28 £ 0.58
90 days 29 21.94 +1.28 18 2444 + 1.38 28 23.00 £ 1.27 20 2258 + 1.25

the SE x FL ewes) which also survive to the age of
weaning,

3. The lamb growth rate was never higher than that of
the purebred lambs to the age of slaughtering
(45 days).
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REPRODUKCNI VYKONNOST DARKYN PO VYPLACHU
A NEZABREZLYCH PRIJEMKYN V PROGRAMU ET
U PRASAT

REPRODUCTIVE PERFORMANCE OF DONORS AFTER FLUSHING
AND OF RECIPIENTS WITH CONCEPTION FAILURES
IN ET PROGRAM FOR PIGS

J. Riha', L. Cunat?, J. Vejnar’, J. Cefovsky*

! Research Institute for Cattle Breeding, Ltd, Rapotin, Czech Republic

2 National Breeding Enterprise, Praha, workplace Brno, Czech Republic

? Training Farm of the Secondary Agricultural School at Doudleby nad Orlici, Czech
Republic

4 Research Institute of Animal Production, Praha-Uh¥inéves, workplace Kostelec nad
Orlici, Czech Republic

ABSTRACT: Fresh embryo transfer in pigs has not been a commonly used reproduction biotechnology for the time being.
The objective of the paper is to evaluate reproductive performance of embryo donors after surgical recovery and of recipients
that failed to conceive after laparoscopic embryo transfer. The problem of further reproductive performance is basically an
important breeding factor for more frequent use of ET in pigs. The effect of surgical recovery and unsuccessful laparoscopic
transfer on further reproductive performance was studied on the basis of evaluation of reproductive characteristics in the 1st
and 2nd group of donors that were described in the paper by Riha et al. (1997a) (one- to four-year sows of the Large White
breed - LW, n = 16) and of recipients (nulliparous gilts of the Czech expressly meat breed — CEM, n = 16). The herd mates
of both categories were used as control groups. The donors involved sows of the same breed (LW) that farrowed in the same
period (+ 20 days) as the donors before they were used for stimulation and embryo recovery (n = 14) while the recipients
involved nulliparous gilts of the same breed (CEM) included in breeding (in A.L) in the period + 20 days from the date of
insemination of recipients that failed to conceive (n = 12). The interval from ET and/or from parturition to A.L in control
animals was almost identical but the interval to conception was insignificantly longer (77.90 + 37.21 days, 49.50 *+ 15.31
days; P > 0.05). Conception rates after the 1st and 2nd insemination were significantly different (40% vs. 72%, P < 0.01;
40% vs. 21%, P < 0.05). No statistically significant differences were determined in pregnancy length nor in birth rates (P >
0.05 Tab. I). Tab. II shows an overview of recipient use and piglet production after laparoscopic fresh embryo transfer. Further
reproductive performance was evaluated in nine gilts that failed to conceive and in 12 control ones. Four recipients were
excluded, and five conceived in 51.20 + 10.48 days after unsuccessful transfer; these data are statistically significantly higher
than in control gilts (51.20 + 10.48; 12.67 + 4.27 days; P < 0.01, Tab. IIT). Conception and birth rates were almost identical
in the recipients that failed to conceive and in control gilts.

pig; sows; reproduction; embryo; transfer; conception rate; pregnancy; piglet

ABSTRAKT: Cilem prace je zhodnotit dalsi reproduk&ni vykonnost darkyii embryi po chirurgickém odbéru a nezabiezlych
pfijemkyifi po laparoskopickém prenosu embryi. U 1. a 2. skupiny darkyii (jedno- aZ étyfleté prasnice plemene bilé uslechtilé
- LW, n = 16) a pfijemkyil (nulliparni prasnitky plemene &eské vyrazné masné — CVM, n = 16) byl na z4klad& vyhodnoceni
reprodukénich ukazateli sledovan vliv provedeného chirurgického odbéru a netispé$ného laparoskopického prenosu na dalsi
reproduké&ni vykonnost. Jako kontrolni skupiny slouZily vrstevnice obou kategorii. U darkyii to byly prasnice stejného plemene
(LW) oprasené v terminu * 20 dni jako dirkyn& pfed pouZitim ke stimulaci a odb&ru embryi (n = 14). U pfijemkyii pak
nulliparni prasni¢ky stejného plemene (CVM) zafazené do plemenitby (zapoudténé) v terminu + 20 dni od inseminace
nezabfezlych recipientek (n = 12). Interval od ET u darkyi, resp. od porodu do inseminace u kontrolnich zvifat je téméf
stejny, ale interval do zabfeznuti je u darkyf neprukazné delsi (77,90 + 37,21 dni, 49,50 £ 15,31; P > 0,05). Prikazné rozdily
byly zjidté€ny v drovni zabfezévani po 1. a 2. inseminaci (40 % vs. 72 %, P < 0,01; 40 % vs. 21 %, P < 0,05). V délce biezosti
ani v ukazatelich natality nebyly zjiSt€ny Zadné statisticky priikazné rozdily (P > 0,05). U 9 nezabiezlych a 12 kontrolnich
prasni&ek byla zhodnocena dalsi reprodukéni vykonnost. Ctyfi recipientky byly vyfazeny a pét jich zabtezlo za 51,2 + 10,48
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dni od neiisp&$ného pfenosu, coZ je statisticky prikazné delsi doba neZ u kontrolnich prasnidek od zafazeni do skupiny pro
zapou§téni (51,20 + 10,48; 12,67 * 4,27 dni; P < 0,01). Zabfezavani i ukazatele natality byly témé&F stejné u nezabiezlych

recipientek a kontrolnich prasnicek.

prase; prasnice; reprodukce; embryo; pfenos; zabfezavani; gravidita; sele

UvoD

Pienos Cerstvych embryi u prasat neni zatim bé&Zné
pouZzivanou biotechnologii reprodukce. Metoda ET je
béZné pouzivanym postupem reprodukce a Slechténi
v chovu skotu, ovci a koz vedle jejiho dalSiho uplatné-
ni (uchovani genofondu, obchod s embryi, zvySeni na-
tality, zaloZeni nebo rychlejsi rozSifeni stdda poZadova-
ného uZitkového zaméfeni apod.). Proto je u prasat
nutné, vedle propracovani zikladnich postupii odbéru
embryi, konzervace, kultivace a pfenosu, sledovat
a vyhodnocovat dal$i ukazatele, které maji vztah
k chovatelské a zdravotni problematice vyuZiti této
metody.

Cilem préce je zhodnotit dal§i reprodukéni vykon-
nost darkyfi embryi po chirurgickém odbéru a neza-
brezlych piijemkyn po laparoskopickém pienosu embryi.
Problém dal3i reprodukéni vykonnosti je rozhodné di-
leZitym chovatelskym faktorem pro rozsifovani metody
ET u prasat.

MoZnosti pripravy darkyi a pfijemkyfi v procesu
pfenosu Cerstvych embryi byly popsany v naSich pred-
chozich pracich (Riha et al. (1997a, b), ve kterych
byla zhodnocena tispéSnost laparoskopického prenosu
¢erstvych embryi synchronizovanym recipientkdm. Na
dal$i reprodukéni vykonnosti se jisté podili i fada dal-
$ich faktoru, které uvadéji Whittemoore (1996),
Prunier et al. (1996), Cefovsky (1996), jako

I. Navrat darkyi do reprodukce po provedeném chirurgickém odb&ru embryi — Return of donors to a reproduction scheme after surgical

embryo recovery

Ukazatel' Dérkyn&?? Kontrolni zvifata??
Celkem zafazeno zvifat® ks 16 14

Vyplach proveden (podet zvifat)? 12

QOdbér neproveden (pocet zvifat)* 4"

Ztrity v obdobi po pfenosu embryi (resp. po inseminaci)® i 0

Pocet hodnocenych zvitat® n 10 14
Primé&my interval od ET do 1. inseminace, dny?! 44,50 + 12,83

resp. od porodu do 1. inseminace’ xts, 40,93 + 9,63
Primérny interval od ET do zabfeznuti, dny 77,90 + 37,21

resp. od porodu do zabfeznuti® TH 2 R 49,50 £ 15,31
Zabiezivini po’ - 1. inseminaci'’ n (%) 4 (40)** 10 (72)*
Zabfezavini po - 2. inseminaci'! n (%) 4 (40)* 3ent
Zabfezdvini po — 3. inseminaci'? n (%) 2 (20) 1(7)
Primé&my podet inseminaci na zabfezlou darkyni'? 1,80 1,36
Primé&rmn4 délka nasledujici bfezosti'* dny 115,10 + 1,82 115,0 + 1,51
Natalita's:

— pramérny pocet narozenych selat!6 9,20 £ 2,24 10,86 * 2,56
- z toho Zivé narozenych'? Xts, 8,40 + 1,96 10,29 * 2,28
— podil z narozenych'® % 91,5 94,8

~ odstavenych!? Xts, 8,20 + 1,84 10,21 +2,18
— podil z %ivé narozenych®’ % 97,6 99,3

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

" Z toho byly tfi bfezi s prim&rnymi vysledky 5,5/5/5 (narozeno/Ziv&/odstaveno) — Three of them were pregnant, with average results 5.5/5/5

Sbom/live-bom/wenncd piglets)

* Jedna uhynula 4 mésice po ET, jedna vyfazena pro sterilitu — One donor died 4 months after ET, another one was excluded for sterility

lindicator, “total number of used animals, *number of sows with flushings, “number of sows with no recovery performed, Slosses in the

'

of eval

TP s

period following embryo transfer (and/or i ion),

7average interval from ET to Ist insemination and/or

from anuriu'on to st insemination, "nvemge interval ET conception and/or parturition conception, gconcepﬁon rates after, '"Ist insemina-

tion, ''2nd i tion, '?3rd i

nancy, Bbirth rates, "‘avemge number of piglets born, Yof them: live-born ones,

23

live-born ones, 2'dznys. 22 donors, »* control animals

442

l'avemge number of inseminations Per pregnant donor, :
8

‘average length of subsequent preg-
percentage of piglets born, l‘)wcanlings, "percentnge of
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jsou sezona, teplota, vyZiva, svételny reZim, droveii de-
tekce fije, oSetfovatelskd péce a dalsi.

MATERIAL A METODA

PouZita zvifata, postupy pfipravy (stimulace a syn-
chronizace cykli), zpusoby ofetieni darkyn pied pro-
vedenym odbé&rem a rovn&Z pfijemkyii pfed provede-
nym pfenosem byly pfesné popsdny v pracich autorii
Riha et al. (1997a, b), véetn& pouZitych preparati
a pfipravki.

U 1. a 2. skupiny darkyii (jedno- aZ &tyfleté prasnice
plemene bilé uSlechtilé — LW, n = 16) a pfijemkyfi
(nulliparni prasni¢ky plemene eské vyrazné masné —
CVM, n = 16) byl sledovan vliv provedeného chirur-
gického odbéru a neispé&Sného laparoskopického pie-
nosu embryi na dalsi reproduk&ni vykonnost na zékladé
vyhodnoceni reprodukénich ukazateli.

Jako kontrolni skupiny slouZily vrstevnice obou ka-
tegorii. U déarkyni to byly prasnice stejného plemene
(LW) oprasené v terminu * 20 dni jako darkyné pred
pouzitim ke stimulaci a odbéru embryi (n = 14), u pfi-
jemkyii pak nulliparni prasni¢ky stejného plemene
(CVM) zatazené do plemenitby (zapou§téné) v terminu
+ 20 dni od inseminace nezabfezlych recipientek (n = 12).

Obé skupiny (darkyné, pifjemkyné& a kontrolni zvi-
fata) byly chovény v jednom chovu za stejnych podmi-

I1. Pfehled o vyuZiti pfijemkyii a produkci selat po lap

production after laparoscopic fresh embryo transfer

nek ustdjeni, vyZivy a ofetfovani. K inseminaci byly
pouZity inseminadni davky plemenikl pfipravené na
jedné inseminacni stanici kanci podle pfipafovaciho
planu.

VYSLEDKY A DISKUSE

Névrat darkyfi do reprodukce po provedeném chirur-
gickém odbé&ru embryi je zhodnocen v ukazatelich re-
produkce (tab. I). Interval od ET u darkyi, resp. od
porodu do inseminace u kontrolnich zvifat je témé&f
stejny, ale interval do zabfeznuti je u darkyii neprikaz-
né delsi (77,90 £ 37,21 dni, 49,50 £ 15,31; P > 0,05).
Prikazné rozdily byly zji§tény v Grovni zabfezavani po
1. a 2. inseminaci (40 % vs. 72 %, P < 0,01; 40 % vs.
21 %, P < 0,05). V délce biezosti ani ukazatelich nata-
lity nebyly zjiSt€ny Zadné statisticky priukazné rozdily
(P > 0,05 - tab. I). :

V tab. II je uveden piehled o vyuZiti pfijemkyii
a o produkci selat po laparoskopickém pienosu &er-
stvych embryi. Poget narozenych selat neni vysoky, ale
ani v literatufe nejsou popséany lepSi vysledky usp&s-
nosti — souhrnna price Oberfranc (1994). Usp&s-
nost prenosu v této préci Cinila 3,72 % narozenych se-
lat z po¢tu pienesenych embryi po mikromanipulaci pfi
tvorbé transgennich selat. Pon&kud lep$i vysledky uva-
déji podle mista pfenosu Wallenhorst a Holtz

pfenosu Cerstvych embryi — An overview of recipient use and piglet

Ukazatel' Prijemkyn&!?
Zatazeno zvifat? n 16"

PouZito vhodnych piijemkyii® n 13

Zabiezlo po ET* n Ui

Oprasilo se® n 2

Prim¥ma4 délka brezosti dny® 114,5
Natalita”:

- celkem narozeno selat® ; n 14

— %iv& narozenych selat’ n 13

— odstavenych selat'” n 12

Podil narozenych selat z'!

— prenesenych embryi viech'? %o 8,6 (126/14)
— prenesenych embryi ve skupin&!? %o 22,6 (62/14)
— pfenesenych embryi zabfezlym piijemkynim'¢ % 45,2 (31/14)
Podil odstavenych selat z'

— pfenesenych embryi viech!? % 7,4 (162/12)
— prenesenych embryi ve skuping!? % 19,4 (62/12)
— pfenesenych embryi zabfezlym ptjemkynim'4 %o 38,7 (31/12)

“ti s neodpovidajici odezvou na oviriich — three recipients without any adequate responsea on the ovaries
** dv& uhynuly v dob& biezosti — two recipients died during pregnancy

1

lindicator, 2number of used nnima:ds,3 ber of suitable recipi 4
pregnancy length, "birth rates, *total number of piﬁlets born, “live-born piglets,

£

sows after ET, *number of farrowing sows, 6nvcmge
d piglets. ”, ge of piglets born fm";li a1
ipil 5pm- of d piglets from, "“days,

f
o preg

embryo transfers, 13embryo transfers in a group,

embryo tr
'7mcipicnts
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III. Névrat pffjemkyii do reprodukce po nelispé&ném laparoskopickém pfenosu embryi — Return of recip to a rep ion scheme after
uns ful laparoscopic embryo
Ukazatel! Pfijemkyng'’ Kontrolni zvifata'®
Do dalsi reprodukce zafazeno? n 9 12
Z toho vyfazeno® n 4
Primé&my interval od neiisp&$ného ET, resp. zafazeni do skupiny nezabfezlych*  dny'? 51,20 + 10,48** 12,67 + 4,27
Zabfezlo celkem® n 5 12
Zabfezavani po 1. inseminaci® n (%) 3 (60) 8 (67)
Zabrezavéni po 2. inseminaci n (%) - 3(25)
Zabiezavéni po 3. inseminaci n (%) 2 (40) 1(8)
Primémy podet inseminaci na zabfezlou pfijemnkyni’ x 1,2 1,42
Délka brezosti® dny 115,00 £ 0,85 115,00 + 1,80
Natalita’:
Pocet narozenych selat'? xts, 10,00 + 2,71 9,58 + 1,62
Poet %iv& narozenych selat'! sy 9,40 + 2,50 9,08 + 1,44
Podil z narozenych selat!2 % 94,0 95,5
Potet odstavenych selat'? xXH'S; 9,40 £ 2,50 9,00 £ 1,36
Podil z %iv& narozenych selat'* 100 99,1

*P <001

*Dv& pfijemnkyné pferostlé, z toho u dvou neprojevena fije — Two recipients were in metestrus, of them: two recipients did not show any

estrus signs

lindicator, 2number of animals included in a next reproduction scheme. *number of excluded animals, “average interval from unsuccessful
ET and/or inclusion in the group of sows that failed to concelve. Stotal number of pregnnm SOwWsS, 6conceptlon rates after Ist insemination,

avemge number of inseminations per pregnant recipient, pregnnncy length, %birth rate,
4pel't:entage of live-born piglets, 13

plglets, percenmge of piglets born, Bhumber of weaned piglets,

(1995), ktefi provadéli ET 18 embryi na piijemkyni do
déloZniho rohu, kaudalni $pi¢ky rohu a délozniho téla.
Zjistili 85%, 83%, a 12% pieZivani embryi, pficemZ
zabfezavani zjiSfované pfi pordZce piijemkyn 30. den
po fiji €inilo 42 %, 29 % a 30 %.

U deviti nezabfezlych a 12 kontrolnich prasni¢ek
byla zhodnocena dalsi reprodukéni vykonnost. Ctyfi re-
cipientky byly vyfazeny a pét jich zabfezlo za 51,2 +
10,48 dni od nedsp&$ného pfenosu, coZ je statisticky
prikazné del§i doba neZ u kontrolnich prasni¢ek od
zafazeni do skupiny pro zapou$téni (51,20 + 10,48;
12,67 + 4,27 dni; P < 0,01 - tab. III). Zabfezavani
i ukazatele natality byly téméf stejné u nezabfezlych
recipientek a u kontrolnich prasnicek.

Vzhledem ke skuteCnosti, Ze v dostupné literatuie
neni zminka o hodnoceni dalsi reprodukéni vykonnosti
po chirurgickém odbéru déarkyi a pfijemkyii po ne-
uspéSném laparoskopickém pienosu embryi, je moZné
konstatovat, Ze aZ na droven vyfazovani a délky inter-
valu do zabfeznuti nebyly zjistény statisticky prukazné
hor§i hodnoty ukazatelii oproti kontrolnim zvifatim.
Zaroveii to svéd&i o celkem spravném a Setrném pfistu-
pu k provedeni chirurgického odbéru a laparoskopické-
ho pfenosu embryi u prasat.

number of live-born

“number of piglets born,
1 l.'dnys

! 6contl‘ol
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VLIV 20-HYDROXYEKDYSONU NA PROTEOSYNTEZU
U PRASAT"

EFFECT OF 20-HYDROXYECDYSONE ON THE PROTEIN SYNTHESIS
OF PIGS

F. Kratky', L. Opletal?, J. Hejhalek', S. Kucharova'

! Research Institute of Animal Production, Praha-Uh¥inéves, workplace Kostelec nad
Orlici, Czech Republic
% Charles University, Faculty of Pharmacy, Hradec Krdlové, Czech Republic

ABSTRACT: In three metabolic experiments in seven balance periods the effect of 20-hydroxyecdysone on proteosynthesis
in growing pigs was studied in 30 individuals. On an identical genotype of animals (BU x L x Pn), doses of 0.2 mg/kg of
body weight and 0.4 mg/kg of body weight were examined. Effectiveness was found already in a dose of 0.2 mg/kg body
weight and it resulted in higher values of resorption and retention of nitrogen in experimental animals. Statistically significant
differences were observed particularly in the third experiment where a high significance (P < 0.01) of protein deposition in
animal bodies was found. In two feeding experiments (40 animals), a higher increase in body weight by 12-16 % in the
period of 30 days after administration of macromolecular pellets of 20-hydroxyecdysone was found. Also lower consumption
of feedstuffs by 11-17 % per 1 kg of an increase in body weight was found. In the evaluation of the principal meat parts of
slaughtered animals after the termination of feeding (109.5 kg of body weight) the values were not statistically significant in
comparison with the control group.

pigs; 20-hydroxyecdysone; proteosynthesis; nitrogen retention; weight increase

ABSTRAKT: Ve tfech bilan&nich pokusech v sedmi bilan&nich obdobich byl u 30 jedincii studovan vliv 20-hydroxyekdysonu
na proteosyntézu u rostoucich prasat. Na shodném genotypu zvifat (BU x L x Pn) byla sledovédna ddvka 0,2 mg/kg Zivé
hmotnosti a 0,4 mg/kg z.h. Utinnost byla zji§téna jiZ pfi davce 0,2 mg /kg %.h. a projevila se vy$¥imi hodnotami v resorpci
a retenci dusiku u pokusnych zvifat. Statisticky vyznamné rozdily se projevily zejména ve tfetim pokusu, kdy byla zjiit€na
vysokd priikkaznost (P < 0,01) u uklddani proteinu v t&le zvifat. Ve dvou krmnych pokusech (40 zvifat) byl zji§tén vy3si
piiristek Z.h. o 12-16 % v obdobi do 30 dni po aplikaci makromolekuldrnich pelet 20-hydroxyekdysonu. RovnéZ byla
zjist€na niZ3i spotfeba krmiva o 11-17 % na 1 kg pfirdstku Z.h. Pfi hodnoceni hlavnich masitych &4sti poraZenych zvifat po
ukon&eni vykrmu (109,5 kg Z.h.) nebyly hodnoty statisticky vyznamné v porovnani s kontrolni skupinou.

prasata; 20-hydroxyekdyson; proteosyntéza; retence dusiku; pfiriistek

UvVOD

OH

20-hydroxyekdyson [2,3,14,20,22,25-hexahydroxy-
-(2B,3B,5B,22R)-cholest-7-en-6-on] (1) je pfirodnim
cholestanovym derivatem — zistupcem skupiny tzv. ek-
dysteroidi, vyskytujicich se v nezanedbatelném mnoz-
stvi v taxonech vysSich rostlin a kapradin; z hlediska
frekvence vyskytu je uvedena latka patrn& nejéastéji se  HO
vyskytujici sloueninou této skupiny. Jejim hlavnim
zdrojem v Evropé jsou v soudasné dob& kofeny parchy
saflorové (Leuzea carthamoides DC., Asteraceae).
Z nich se v posledni dobé& ziskdva pro humaénni prekli-
nické studie.

HO

* ReSeni bylo financovéno Grantovou agenturou Ceské republiky (projekt &. 507/94/0584.
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V roce 1964 byla publikovadna zprava o stimulaci
proteosyntézy v jatrech potkana pod vlivem ekdystero-
idi (Burdette, 1964). Pozdgji, po izolaci jednotli-
vych sloZek z ekdysteroidni smé&si, byla Siroce vénova-
na pozornost 20-hydroxyekdysonu. U experimentélnich
zvitat bylo zji¥t&€no sniZeni hladiny cholesterolu v séru
pfi krmeni cholesterolovou dietou (Ogawa et al.,
1974), suprese experimentalni hyperglykémie (Uchi-
yama, Yoshida, 1974), zbrZdéni proliferace sar-
komu (Burdette, 1974) a fada dal$ich ucinku. Patr-
n& nejvyznamnéj$i je vSak zvySeni proteosyntézy —
vlastnost, kterd bude této skupiné latek spolena. Na
sklonku 60. let popsali tento G¢inek 20-hydroxyekdy-
sonu japonsti autofi (Okui et al., 1968). Zjistili, Ze
utinkuje stejné dobfe jako potenciélni anabolicky hor-
mon 4-chlortestosteron. Efekt byl demonstrovdn na
mysich samcich po i.p. aplikaci ddvky 0,05 mg/100 g
Z.h.. Vy&§i davky prodluZovaly trvani zvySené proteo-
syntézy, ale neménily pomér pfirtistkli a maxima pro-
teosyntézy (Otaka et al.,, 1968). Stimula¢ni efekt na
proteosyntézu byl vysvétlovan Eastedn& na zdklad& vli-
vu na syntézu mRNA (Otaka et al,, 1968).

Pfi studiu anabolickych projevil na krysich samcich
(0,5 mg/100 g) bylo zvySeni hmotnosti vyrazn&jsi
u mladych, resp. rostoucich zvifat (1,9krat) neZ u do-
spélych (1,6krat). Oproti kontrole se zvySila hmotnost
jater, srdce, ledvin a holenniho svalu a v orgdnech byl
zjistén zvySeny obsah proteinl. Létka pfitom nevyka-
zala typické vedlej§i tdinky anabolickych hormont
(Syrov, Kurmukov, 1976), tzn. Ze nema ve vlast-
nim slova smyslu ,hormonalni u¢inky*, chové se jako
xenobiotikum. Rovné&Z u krysich samic (jak intaktnich,
tak po ovarioektomii), kterym byla latka poddvéana ve
stejné ddvce jako samciim, doslo ke zvySeni jak t&lesné
hmotnosti, tak hmotnosti jater, ledvin a d&lohy (Sy-
rov et al,, 1983).

20-hydroxyekdyson je latkou velmi mélo toxickou —
subakutni toxicita u potkani je 200-2 000 mg/kg/den
(Ogawa et al, 1974); v testech CHEST II byla rov-
né&Z shledana jeji embryotoxicita a nizka potencidlni te-
ratogenita (Kosaf et al., 1997). Rada biologickych
studii, které byly za poslednich 20 let provedeny, vedla
k praktickému pouZiti extrakti s 20-hydroxyekdyso-

nem v humanni praxi: extrakt z kofeni parchy saflorové
je pouZivan pod ndzvem LEUZEA sol. (Slovakofarma
Malacky) jako adaptogenni lé€ivy pfipravek, biostimu-
lator pfi rekonvalescenci po intoxikacich chemického
a bakterialniho ptivodu a chirurgickych zésazich (S vi-
hovec, 1992). Victory Beta Ecdysterone Capsules
(Wieder, Montreal) obsahujici ekdysteroidni extrakt
Sumax™ z kofent rostlin taxonu Pfaffia paniculata je
pouZivan jako potravinovy doplnék zvySujici proteo-
syntézu v pfi¢n€ pruhovaném svalstvu (Fritz, Fel-
liciano, 1994).

Z literarnich prament vyplyv4, Ze ekdysteroidy maji
pozitivni vliv na efektivnéjsi vyuZiti produktu interme-
didlniho metabolismu pfi vystavbé tkéani, hlavné u ros-
toucich organismu, a zaroveii zvys$uji nespecifickou odol-
nost Zivogichi vici stresu, coZ je velmi vyznamny fakt
uplatnitelny ve velkochovech hospodatskych zvifat.

MATERIAL A METODA

Biologickd studie d&inkd 20-hydroxyekdysonu se
uskute&nila s mikrotizovanou litkou (injek&ni forma)
a s peletami (implantace). Cilem experimentl byla bio-
logické odezva zvifat v retenci dusiku u rostoucich pra-
sat na aplikovanou latku.

Utinn4 latka 20-hydroxyekdyson pro experimental-
ni sledovani byla izolovédna z kofeni rostliny Leuzea
carthamoides DC., Asteraceae, Farmaceutickou fakul-
tou UK v Hradci Kralové. Pro experiment byly pouZity
suché ampule s mikrotizovanou latkou bez smécedel,
s definovanym obsahem 20-hydroxyekdysonu o &istoté
96 %. Pfed pouZitim byl hydroxyekdyson fedé&n fyzio-
logickym roztokem. Suspenze byla obden aplikovina
intramuskuldrné v divce 0,2 mg a 0,4 mg/kg Zivé
hmotnosti.

Bilan&ni pokusy byly uspofddény podle platné me-
todiky (Vyhlaska MZe &. 194/1996 Sb.) Pokusy se
uskute¢nily na rostoucich kastrovanych kane&cich-kii-
Zencich BU x L x Pn. Prasata byla ustijena individualng
v bilan&nich klecich a krmena tfikrat denn& kompletni
vysokoprodukéni krmnou smési. Bilan&ni pokusy byly
uspofadany podle schématu uvedeného v tab. L.

I. Schéma uspofidani bilanénich pokusi —~ The layout of metabolic experiments

Bilanéni SkupinaZ Pocet Prim&m4 hmotnost* Pocet MnoZstvi a zpusob
pokus' P zvifat® (kg) bilan&nich obdobi® aplikované latky®
1K 4 43,0 2 0
1 ) 3 425 2 0,2 mg/kg Zh., inj. i.m.
3 3 436 2 0,4 mg/kg %h., inj. i.m.
2 1K 5 40,8 3 0
2 5 44,0 3 0,2 mg/kg Zh., inj. i.m.
3 1K 4 34,6 2 0
2 4 32,7 2 pelety’

'metabolic experiment, 2g-mup. 3humber of animals, 4nvemge weight, Shumber of balance periods, ®dose of applied substance and method

of application, 7pellets

446
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Viechna bilan¢ni obdobi (BO) byla pétidenni po
pfedchazejicim desetidennim pfipravném obdobi. Pro
tfeti bilanéni pokus byly jiZ k dispozici pelety makro-
molekularniho nosice s obsahem 15 % hydroxyekdyso-
nu (1 peleta = 27-30 mg 20-hydroxyekdysonu), které
byly pokusnym prasatim aplikovany jednordzové sub-
kutdnné dutou jehlou do kréni krajiny po pfedchozi
narkotizaci zvifat. Podle Zivé hmotnosti bylo kaZzdému
zvifeti v pokusné skupiné aplikovano v priméru 25 ks
pelet. Pelety vyvinula Farmaceuticka fakulta UK v Hradci
Kréilové. Postupné uvoliiovani G¢inné latky z pelet a je-
jich resorpce byla stanovena FF UK na 60 dni.

Aplikace pelet mladym zvifatim — jako prakticky
nejschidnéjsi cesta v chovu prasat, byla ovéfovana ve

dvou krmnych pokusech se 40 zvifaty. V prvém poku-
su byla sledovana rustova kfivka zvitat, jate¢na hodno-
ta a rezidua ve svaloviné, nadledvince a vajeCnicich
a spotieba krmiva na pfirtistek Zivé hmotnosti. Ve dru-
hém pokusu byla sledovana ristova kfivka prasat
a spotfeba krmiva. Zvifata byla pravidelné individualné
véZena ve 14dennich intervalech a krmena dvakrat den-
né sypkou krmnou smési.

Krmné smési zkrmované v jednotlivych pokusech
jsou i s obsahem hlavnich Zivin uvedeny v tab. IL

Rozbory krmiv, vykali a mo&i provedla laboratof
VUZV v Kostelci nad Orlici. Rozbory vzorkt tkéni
(zmrazené) byly pfeddny FF UK v Hradci Krélové ke
stanoveni terminalnich rezidui.

II. Obsah Zivin v krmnych sm&sich — Nutrient contents in feed mixtures used

; 5 Sugina sm&si® N-litky® Metabolizovatelni energie’
Pokus Druh smési
gke™ kg™ MJ/kg™!

Bilan¢ni? 1 Gent') 885,00 202,80 14,11

Bilanéni 2 Okas?) 879,66 166,67 13,00

Bilan¢ni 3 A 1Y) 878,30 166,00 13,41

Krmny? 1 Al 878,30 166,00 13,41

Krmny 2 Al 874,34 150,63 13,13

I) Kompletni krmné sm&s pro testaci vykrmnosti a jateEné hodnoty prasat — Complete feed mixture for fattening performance and carcass

value tests in pigs

) Kompletni krmnd smé&s pro odchov kanekd — Complete feed mixture for young boar rearing

3) Kompletni krmna smé&s pro vykrm prasat od 30 kg Z.h. - Complete feed mixture for fattening of pigs from 30 kg of live weight

'experimem. Zmetabolic, 3feeding, 4type of mixture, *feed dry matter, Scrude protein, "metabolizable energy

III. Vysledky bilance dusiku (pokus 1) — The results of nitrogen balance (trial I)

Skupina?

Ukazatel! kontrolni® 1. pokusna* 2. pokusna

0,2 mg/kg Zh. 0,4 mg /kg Z.h.

n=4 n=3 n=3

I. bilangni obdobi®
Pram&ma Ziva hmotnost® kg 43,00 £ 3,98 42,50 + 1,95 41,33 £2,24
Koeficient stravitelnosti N7 %o 78,79 £ 2,79 79,53 + 1,30 76,54 + 1,75
Retence N na 1 den® g 19,47 £ 1,02 21,61 +3,28 18,69 * 3,43
Retence N na | den/kg %.h.” g 0,455 + 0,041 0,508 + 0,072 0,451 £ 0,069
Vyu#iti N ze straveného'? % 50,61 + 4,65 51,97 + 6,96 53,29 + 7,16
Vyuziti N z pfijatého!! % 39,80 + 2,48 41,39+ 6,13 40,78 + 5,45
UloZeno proteinu na 1 kg 2.h.'2 (N x 6,25) g 2,84 + 0,25 3,18 £ 0,45 2,82 + 0,43
II. bilan¢ni obdobi
Primérnd Zivd hmotnost kg 46,00 * 4,32 46,75 £ 1,75 44,50 £ 2,41
Koeficient stravitelnosti N % 80,08 + 3,27 80,72+ 1,18 79,53 £ 2,81
Retence N na | den g 19,26 * 1,32 26,21 £ 7,70 21,76 £ 1,68
Retence N na 1 den/kg Z.h. g 0,420 = 0,016 0,557 £ 0,143 0,490 + 0,055
VyuZiti N ze straveného %o 48,23 + 1,83 58,15 17,47 56,44 £ 2,67 *
VyuZiti N z pfijatého % 38,60 + 1,80 46,94 + 14,06 44,83 + 0,64 *
UloZeno proteinu na 1 kg Z.h. (N x 6,25) g 2,62+ 0,10 3,48 + 0,89 3,07 £ 0,34

* P <0,05

'indicator, zgmup. 3control, ‘experimenml. Sbalance period, ('nvernge live weight, N diFestibility coefficient, ®N retention per day, N re-
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tention per day/kg lL.w., 10N utilization from N digested, !IN utilization from N uptake,

2

protein deposition per 1 kg L.w.
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IV. Vysledky bilance dusiku (pokus 2) — The results of nitrogen balance (trial II)

Skupina?
Ukazatel' kontrolni? pokusna*
n=35 n=>5

1. bilanZni obdobi®

Prum&mé Ziva hmotnost® kg 42,75 + 4,42 46,35 + 2,70
Koeficient stravitelnosti N’ % 77,70 + 2,88 80,54 + 0,87
Retence N na | den® g 21,72 + 1,03 24,17 £ 3,13
Retence N na | den/kg Z.h.° g 0,511 + 0,040 0,522 £ 0,065
VyuZiti N ze straveného'? % 57,24 + 4,13 57,09 + 7,44
Vyutiti N z pfijatého'! % 44,52 + 4,29 45,95 + 5,67
UloZeno proteinu na | kg 2.h.'2 (N x 6,25) g 3,19 0,25 3,26 + 0,41
I1. bilan&ni obdobi

Primé&rna Zivd hmotnost kg 46,75 £ 4,48 50,80 £ 2,72
Koeficient stravitelnosti N %o 75.81 £ 1,47 75,98 + 1,38
Retence N na | den g 18,98 + 2,73 2323 +24] *
Retence N na | den/kg Z.h. g 0,409 £ 0,071 0,457 + 0,036
VyuZiti N ze strdveného % 4524 6,18 53,14 £ 5,30
Vyuziti N z pfijatého % 34,32 + 4,89 40,36 + 4,01
UloZeno proteinu na 1 kg Z.h. (N x 6,25) g 2,56 £ 0,44 2,86 £ 0,23
II1. bilan&ni obdobi

Prim&rna Zivd hmotnost kg 50,95 + 4,46 55,25 £3,01
Koeficient stravitelnosti N % 76,34 + 0,80 79,34 £ 1,62
Retence N na 1 den g 22,19 £ 2,60 26,33 £ 4,04
Retence N na | den/kg Z.h. g 0,437 + 0,053 0,478 £ 0,081
VyuZiti N ze striveného o 48,72 + 4,44 54,83 £ 9,11
Vyuziti N z pfijatého % 37,20 £ 3,57 43,56 £ 7,70
UloZeno proteinu na | kg Zh. (N x 6,25) g 2,73 £ 0,33 2,99 £ 0,51

* P <0,05
For 1-12 see Tab. III

VYSLEDKY A DISKUSE

Vysledky prvniho bilan&niho pokusu (2 BO) jsou
uvedeny v tab. III. TéméF u viech ukazateli sledova-
ného metabolismu dusiku doSlo k jeho zvySeni u obou
pokusnych skupin. U pokusné skupiny 1, které byla
aplikovana davka 0,2 mg/kg Z.h., bylo vyuZiti dusiku
z ptijatého v I. BO 0 4 % a v II. BO o 21,61 % vyssi
neZz u kontrolni skupiny. U druhé pokusné skupiny
(davka 0,4 mg/kg Z.h.) bylo vyuZiti dusiku v I. BO
02,5 % avell. BO o 16,6 % vys§i ve srovnéni s kon-
trolni skupinou. Ukladéni proteinu na 1 kg Z.h. bylo
u prvni pokusné skupiny v I. BO 0 11,97 % a v II. BO
0 32,82 % vy33i. Druha pokusné skupina méla v II. BO
vy38i ukladani proteinu o 17,2 % v porovnéni s kon-
trolni skupinou. Pfi statistickém zpracovani jsou zji§t&-
né hodnoty vyznamné pouze ve II. BO u vyuZiti dusiku
oproti kontrolni skupinég.

Z vysledka vyplyva, Ze davka 0,2 mg/kg Z.h. je do-
state¢nd na ovlivnéni metabolismu dusiku.

Dal3i bilan¢ni pokus jsme uskute€nili na jednotném
genotypu zvifat (jeden otec, dvé matky-sestry).
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Vysledky druhého bilan¢niho pokusu (3 BO) jsou
uvedeny v tab. IV. Pokusnd skupina méla vy3§i ukla-
dani proteinu v I. BO 0 2,19 %, v II. BO 0 11,72 %
a v IIL BO 0 9,52 %. Po ukon&enti bilanci byla zvifata
déle sledovana. Vy3s§i ukladani proteinu v t€le pokus-
nych zvifat se projevilo ve zvySeném pfiristku Zivé
hmotnosti, jak vyplyva z tab."V.

U pokusné skupiny byl pfirlistek Zivé hmotnosti
v obdobi aplikace vy$§i o 10,61 %. Pokusna skupina si
zachovala tuto setrvaénost i v obdobi 30 dni po ukon-
¢eni aplikace (0 2,51 %). Vysledky jsou statisticky ne-
prikazné. Z vysledka téchto dvou bilan¢nich pokusi
lze usuzovat, Ze se jedna o latku, kterdA ma pozitivni
vztah k proteosyntéze u prasat. Intramuskuldrni aplikace
do hyZdového svalu se v pokusech ukézala jako ne-
vhodna pro praktické pouZiti a mohla ovlivnit i varia-
bilitu vysledkt. Vhodna forma aplikace 20-hydroxyek-
dysonu byla uplatnéna aZ ve tfetim pokusu.

Treti bilanéni pokus (2 BO) jsme uskute¢nili se zvi-
faty, jimZ byly v pokusné skupiné subkutidnné apliko-
vény pelety 20-hydroxyekdysonu. Vysledky tfetiho bi-
lanéniho pokusu jsou uvedeny v tab. VI. V prvnim BO
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V. Prirtistky Zivé hmotnosti u zvifat kontrolni a pokusné skupiny — Live weight gains in the animals of control and experimental groups

Kontrola® Pokus”

Ukazatel' = —
xE 53 xt s

Potet zvifat? ks 5 5
Primérnd podtedni hmotnost? kg 40,8 £ 3,61 44,0 £ 245
Primémi kone&na hmotnost* ‘ kg 72,2 £ 8,57 77,2 £ 4,31
Pramémy priristek v obdobi aplikace (15 dnt)’ g 820 * 80,55 907 £ 97,52
Priméry pHiristek po obdobf aplikace (30 dni)® g 637 £ 170,42 653 + 81,24
Pramémy priristek celkem’ g 698 + 119,55 738 + 85,95

lindicator, *number of animals, * average starting weight, 4nvemgc final weight, savcmgc live weight gains in the period of application (15
days), ﬂavemge live weight gains in the period after application (30 days), "total average weight gain, 8 control, experiment

VI. Vysledky bilance dusiku (pokus 3) — The results of nitrogen balance (trial IIT)

Skupina®

Ukazatel! kontrolni® pokusni*

n=4 n =39
I. bilan&ni obdobi®
Prumérn4 Ziva hmotnost® kg 46,94 + 3,34 45,83 + 2,63
Koeficient stravitelnosti N’ % 79,01 + 2,96 79,96 £ 3,35
Retence N na 1 den® g 24,09 + 1,53 28,23 + 1,04 *
Retence N na | den/kg Zh.* g 0,514 + 0,021 0,617 £ 0,032 *
Vyuziti N ze straveného!” % 59,95 + 4,61 67,91 + 0,50 *
Vyutiti N z pfijatého!! % 47,31 3,10 54,30 + 2,09
UloZeno proteinu na 1 kg z.h.'> (N x 6,25) g 3,21 £0,13 3,86 + 0,20 *
IL. bilan¢ni obdobi
Primé&m4 Ziva hmotnost kg 51,25 £3,17 50,94 + 1,85
Koeficient stravitelnosti N % 77,65 + 1,85 76,80 + 3,82
Retence N na | den g 24,04 £ 0,99 27,35 £ 1,05 **
Retence N na | den/kg Z.h. g 0,470 £ 0,024 0,537 £ 0,026 **
VyuZiti N ze striveného Do 56,37 £ 5,31 64,46 + 4,46
Vyutiti N z pfijatého % 43,74 + 3,67 49,49 + 4,15
UloZeno proteinu na 1 kg Z.h. (N x 6,25) g 2,94 £ 0,15 3,36 £ 0,16 **

") u jednoho zvifete vyliti mo& — urine of one animal was spilt
* P < 0,05 ** P <00l

For 1-12 see Tab. III

bylo vyssi ukladani proteinu o 20,2 % a ve druhém BO
o 14,3 % v porovnani s kontrolou. Pfi statistickém
zpracovani vysledku je v I. BO priikazna retence dusi-
ku na 1 den/l kg Z.h., vyuZiti dusiku ze strdveného
a ukladani proteinu oproti kontrolni skuping. Ve II. BO
jsou tyto hodnoty vysoce prikazné (P < 0,01).

Ve &tvrtém krmném pokusu byl sledovan vliv 20-
-hydroxyekdysonu v peletach na rist prasat a spotfebu
krmné smési na 1 kg prirtstku Z.h. Vysledky jsou uve-
deny v tab. VII. Z vysledku je patrné zvySeni pfirtstka
Zivé hmotnosti u pokusné skupiny za 15 dni po apli-
kaci 0 17,6 % a za 29 dnu po aplikaci 0 12,0 % v po-
rovnani s kontrolni skupinou. RovnéZ spotfeba krmné
smési na jednotku produkce je u pokusné skupiny
0 15,6 % niZ&i po 19 dnech a o 11,0 % po 29 dnech.
V dalSich sledovanich jsou hodnoty obou skupin téméf
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shodné a do ukonéeni pokusu (107 dnii) se podstatné
nelisi.

Po ukonceni Etvrtého pokusu bylo pét zvitat z kazdé
skupiny poraZeno (primérna hmotnost 109,5 kg) k zjis-
téni podilu hlavnich masitych &asti (pouZita metoda
ZP). U kontrolni skupiny byl zji§tén podil masitych
Casti 52,42 + 1,128 %, v = 5,27 % a u pokusné skupiny
52,20 + 0,83, v = 3,90 %. Zjist€né hodnoty jsou statis-
ticky nevyznamné. Pfi pitevnim nélezu nebyly naleze-
ny stopy po aplikovanych peletéich.

Paty krmny pokus byl opakovanim étvrtého pokusu
za tcelem potvrzeni vysledku pfedchézejiciho pokusu.
Vysledky jsou uvedeny v tab. VIII. U pokusné skupiny
byl pfiristek za 9 dnii po aplikaci o 14,5 % vy38i a za
23 dnti 0 15,9 % vy¥si. Rovn&Z spotieba krmiva byla
u pokusné skupiny za 9 dnii 0 27,1 % niZ§i a za 23 dnti
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VII Vysledky krmného pokusu (pokus 4) — The results of feeding trial (trial IV)
Skupina'? Index P/K
Ukazatel'
kontrolni'? pokusna'4 prirastka's spotfeby 6
Podet zvitat® ks 10 10
Po&4te&ni celkova hmotnost® kg 345,5 327
Prim&md hmotnost* kg 34,6 +2,74 32,7 +2,86
Varia¢ni koeficient® % 7,94 8,74
Pritb&?n4 prim&mé hmotnost®, ptiristek Z.h.”, spotfeba smési na 1 kg pfiristku Zh. od pogitku pokusu®
kg 42,2+376 41,7 + 4,94
15 g 510 + 92 600 * 171 117,6
kg 3,18 2,69 84,6
kg 54,1 5,09 54,6 + 5,71
29 g 674 £ 112 755 + 121 112,0
Dny od aplikace’ kg 2,55 2,27 89,0
kg 66,1 +5,91 63,3 + 6,47
43 g 734 £ 97 712+ 94 97,0
kg 2,58 2,68 103,9
kg 75,8+ 6,16 751 +£7,22
57 g 724 + 82 744 + 81 102,8
TR - (YR X (W L2 I CCL LN I . (| NP IS W %69 __ |
[ kg 87,7 + 7,66 86,9 + 7,91
71 g 749 + 86 763 £ 76 101,9
kg 3,00 2,94 98,0
kg 97,2 + 8,29 96,4 + 8,65
Dy od apiibuec? 85 g 73777 749 £ 72 101,6
kg 3,18 3,13 98,4
kg 107,8 + 8,90 106,3 + 9,99
99 g 740 £ 75 743 £ 77 100,4
kg 3,32 3,28 98,8
kg 113,0 £ 9,88 113,3 + 10,55
Ukongenf!? 107 g 733 £ 80 753+ 76 102,7
kg 3,42 3,30 96,5
Koneéni celkovi h 1L kg 1130 1133
Variagni koeficient® % 8,74 9,31

) —— piedpoklddand doba uvoliiovédni 20-hydroxyekdysonu z pelet — anticipated time of 20-hydroxyecdysone release from pellets

Yindicator, number of animals, *total starting weight, 4averuge live weight, *coefficient of variation, “continuous average live weight, Tive
weight gain, “feed consumption per | kg l.w. gain from the trial beginning, 9dz\ys since application, termination, ''final total weight, lzgroup.

Beontrol, ' experimental, of weight gains, 16of consumption

po aplikaci o 7,5 % niZ8i. Zji§téné hodnoty jsou statis-
ticky nevyznamné, a to z diivodu biologické variability
pokusnych jedinci a malého poltu zvifat v pokusu
(skupiny po 10 zvifatech).

Vysledky ziskané pfi subkutinni aplikaci pelet ve
¢tvrtém a patém pokusu dokumentuji, Ze uvoliiovani
20-hydroxyekdysonu z pelet, a tim i jejich pisobnost
je podstatné krat3i, neZ uvadi jejich vyrobce (FF UK
Hradec Krilové), a lze ji odhadnouti asi na 30 dnii.

V pribéhu bilanénich a krmnych pokust nebyly
zjistény Zadné zdvady ve zdravotnim stavu zvifat.

Z vysledkl pokust je patrny vliv pelet 20-hydroxy-
ekdysonu s makromolekuldrnim nosi¢em, aplikova-
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nych subkutdnné rostoucim prasatim na zvySeni pro-
teosyntézy. Vysledky jsou podobné idajim, které uva-
déji u mySich samci Otaka et al. (1968) a Bur-
dette (1974).
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VIIIL Vysledky krmného pokusu (pokus 5) — The results of feeding trial (trial V)

Skupina'? Index P/K
Ukazatel
kontrolni'? pokusna'® priristku's spotieby®
Potet zvifat® ks 10 10
Pot4te&ni celkovd hmotnost® kg 481,0 482
Primé&mna hmotnost* kg 48,1 +5,09 482 + 5,13
Variani koeficient® % 10,58 10,65
Prib&#na pram&m4 hmotnost®, prirustek %.h.7, spotfeba smé&si na 1 kg pfiristku Z.h. od poSatku pokusu®
kg 52,2+ 5,83 52,9 + 5,24
9 g 456 + 116 522+ 112 114,5
kg 2,10 1,74 82,9
kg 60,7 + 7,46 62,8+ 7,10
23 g 548 + 123 635+ 115 115,9
kg 2,17 1,84 84,8
Biigiod aplikiis? kg 75,6 + 8,00 76,1 + 8,17
37 g 743 + 89 754 % 105 101,5
kg 1,88 1,85 98,4
kg 84,1 8,12 85,1 8,73
51 g 706 + 70 724 + 87 102,5
kg 2,41 2,33 96,7
kg 97,2 + 8,20 98,0 + 9,97
65 g 755 + 65 766 + 90 101,5
kg 2,51 2,46 98,0
Kone&n4 celkovd hmotnost'! kg 972 980
Variatni koeficient® % 8,43 10,17

For 1-16 see Tab. VII
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OPAKOVATELNOST OBSAHU MINERALNYCH PRVKOV
V SRSTI SAMIC STANDARDNYCH NUTRI{

REPEATABILITY OF MINERAL ELEMENT CONTENT IN THE FUR
OF FEMALE STANDARD COYPUS

D. Mertin', K. Siivegova', P. Flak', P. Sviatko®

'Research Institute of Animal Production, Nitra, Slovak Republic
Institute of Animal Physiology, Slovak Academy of Sciences, Kosice, Slovak Republic

ABSTRACT: The objective of this paper was to study repeatability of mineral composition of the fur in female standard
coypus in relation to their physiological condition. Experimentation took place at an Experimental Farm for Fur-bearing
Animals of the Research Institute of Animal Production at Nitra. The trial involved 19 females of standard coypus. The
animals were housed in halls, in one-storey cages with pools. They received granular feed mix KK (produced by Cataj
Cooperative Farm), and alfalfa (in the spring-summer period) and fodder beet (in the fall-winter period) as a saturation
supplement. The concentrations of Ca, K, Na, Mg, Fe, Zn, Cu, Mn, Co in the fur of female coypus were examined in selected
body regions, i.e. in the middle of the dorsal and ventral regions, in relation to their physiological condition (periods):
1. primiparas — sexual maturity, age of 8 months — fur maturity stage, 2. females on the day of parturition, 3. females on the
day of young weaning. Fur samples (ca. 2 g) were taken by clipping. Concentrations of mineral elements were determined
by atomic absorption spectrum photometry. Repeatability of the separate elements in the fur of standard coypus in the body
regions as well as in the physiological periods was very high, and it was in fact higher than 0.95 and/or or 0.99 in almost all
elements. Average Ca content in the dorsal region was 1 754,56 + 95.49 mg/kg dry matter, in the ventral region 1 756.79 +
102.80 mg/kg dry matter, K content in the dorsal region amounted to 578.60 + 50.01 mg/kg dry matter and in the ventral
region to 257.99 * 26.35 mg/kg dry matter, Na content in the dorsal region made 300.88 *+ 19.95 mg/kg dry matter and in
the ventral region 130.91 + 11.23 mg/kg dry matter, Mg content in the dorsal region was 629.48 + 41.77 and in the ventral
region 656.66 + 45.22 mg/kg dry matter, Fe content in the dorsal region amounted to 150.79 + 13.95 and in the ventral region
to 173.74 £ 13.10, respective Zn contents were 150.97 £ 2.20 and 160.41 * 3.73 mg/kg dry matter, Cu content in the dorsal
region made 5.9121 * 0.2268 and in the ventral region 7.4095 + 0.3092, respective Mn contents amounted to 2.4895 + 1.732
and 5.3811 * 0.3353 mg/kg dry matter, Co contents had the values of 0.7616 + 0.0332 and 0.6758 + 0.0375 mg/kg dry matter.
Comparison of repeatability coefficients, although three repeated measurements of the animals were done, shows that repe-
atability of mineral element contents in the fur of standard coypus is high, for the body regions, the separate periods and in
total. Hence it can be deduced that the contents of minerals are more or less constant taking into account only scarce
differences between the periods. A conclusion can be drawn from our results that the mineral composition of fur in adult
female coypus varies in relation to age, genotype and physiological stage. The experimental results suggest that the fur is
a suitable subject for investigation within research on mineral metabolism and physiological and pathological changes in the
animal organisms.

coypu; mineral elements; physiological condition; body region

ABSTRAKT: Pokusné sledovanie sa uskuto&nilo na Experimentalnej farme koZuginovych zvierat VUZV v Nitre. Do pokusu
bolo zaradenych 19 samic $tandardnych nutrii. Zvierata boli v halovom ustajneni v jednopodlaZnych klietkach s bazénmi.
Kfmené boli granulovanou kimnou zmesou KK a ako sytostny doplnok dostavali lucernu (v jarno-letnom obdobi) a kfmnu
repu (v jesenno-zimnom obdobi). Koncentricia Ca, K, Na, Mg, Fe, Zn, Cu, Mn, Co v srsti samic nutrii sa sledovala vo
vybranych krajinich tela, a to v strede chrbta a brucha, a v zavislosti od fyziologického stavu: 1. prvdstky — vek 8 mesiacov,
2. samice v defi pdrodu, 3. samice v defi odstavu mladat. Vzorky srsti sa odoberali vystrihovanim. Koncentricia sledovanych
minerdlnych latok sa stanovovala metddou atémovej absorpénej spektrilnej fotometrie. Opakovatelnost jednotlivych prvkov
v srsti Standardnych nutrii podla jednotlivych krajin tela i v jednotlivych fyziologickych §tadiich bola velmi vysoka a v pod-
state skoro u vietkych prvkov vyssia ako 0,95, resp. 0,99. Na zdklade naSich vysledkov méZeme konstatovat, Ze minerdlne
zloZenie srsti adultnych samic nutrii sa meni v zévislosti od veku, genotypu a fyziologického 3tadia.

nutria; minerédlne latky; fyziologicky stav; krajina tela
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V préci sa venujeme $tidiu opakovatelnosti minerl-
neho zloZenia srsti samic $tandardnych nutrii v zévis-
losti od ich fyziologického stavu.

Jednym z hlavnych Einitelov, ktoré vplyvaji na che-
mické zloZenie tela zvierata, je vek. V porovnani s no-
vouliahnutymi zvieratami sa koncentricia vipnika,
draslika, fosforu, hor¢ika, zinku a mangénu v organiz-
me dospelych zvierat zvySuje, zatial ¢o koncentricia
sodika, chléru, Zeleza (nie u vSetkych druhov), medi,
j6du a molybdénu kles4. Mélo sa meni obsah kobaltu.
Na minerélne zloZenie tela vplyvaji okrem veku aj dru-
hové a plemenné rozdiely, roné obdobie, fyziologicky
stav, lakticia a gravidita (Georgievskij et al,
1982). V suvislosti s graviditou a laktaciou vznikaji
v organizme samic vyrazné zmeny, predovietkym
v latkovej premene. ZvySené ndroky zvierat sa Casto
odrdZaji v zmenenej tvorbe rohovinovych iitvarov
asrsti (Kudla¢, Elecko etal., 1987). Zmena me-
tabolizmu v obdobi rozmnoZovania ma vplyv na zmenu
zloZenia srsti a obyCajne sa negativne prejavi na jej
kvalite M akar etal.,, 1982; Svec et al., 1982).

Poc¢as gravidity u Zien klesa koncentricia zinku
(Briggs et al., 1972; Vir et al. 1981) a Zeleza
(Hambidge, Droegemueller, 1974) vo vla-
soch. Osmanov a ASurbekov (1974) zistili
v srsti gravidnych krdv a byvolic vy$Si obsah Zeleza
a mangénu, u krdv viac sodika a u byvolic viac sodika
a hor¢ika, v porovnani s negravidnymi kravami a by-
volicami. Podla autorov Gumz a Gagern (1976)
sa v §tetindch gravidnych prasnic zvySuje obsah vapni-
ka a klesa obsah hor¢ika, draslika a sodika, a po 42. dni
laktacie sa opit zvySuje. Pocas lakticie sa zvySuje ob-
sah medi a zniZuje sa obsah zinku a Zeleza.

Minerilne zloZenie srsti nutrii sledovali Hanuso-
va et al. (1995), Mertin et al. (1994a, b, c, 1995)
a Siivegovi etal. (1996). Analyzovali obsah mine-
ralnych latok srsti Standardnych a gronlandskych nutrii
v priebehu ontogenézy v zdvislosti od pohlavia a kra-
jiny tela.

MATERIAL A METODA

Pokusné sledovanie sa uskuto¢nilo na Experimental-
nej farme koZu$inovych zvierat Vyskumného istavu
Zivocisnej vyroby v Nitre. Do pokusu bolo zaradenych
19 samic Standardnych nutrii. Zvierata boli v halovom
ustajneni v jednopodlaZnych klietkach s bazénmi.
Kimené boli granulovanou kimnou zmesou KK (vyrob-
ca PD Cataj) a ako sytostny doplnok dostévali lucernu
(v jarno-letnom obdobi) a kimnu repu (v jesenno-zim-
nom obdobi) (To¢ka, 1983). Na napéjanie shiZila vo-
da z bazénov. Zvierata zaradené do pokusu boli klinic-
ky zdravé.

Cielom pokusného sledovania bolo zistit koncentra-
ciu Ca, K, Na, Mg, Fe, Zn, Cu, Mn, Co v srsti samic
Standardnych nutrii vo vybranych krajinich tela, a to
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v strede chrbta a brucha a v zavislosti od fyziologické-

ho stavu (obdobia): 1. prvostky — pohlavna dospelost,

vek 8 mesiacov — obdobie koZu$inovej zrelosti, 2. sa-
mice v defi porodu, 3. samice v defi odstavu mladat.

Vzorky srsti sa odoberali v halotanovej narkéze vy-
strihovanim. T4to metéda umozZnila dobru fixaciu zvierat,
ktoré su velmi temperamentné. Jedna vzorka obsahova-
la cca 2 g srsti. Koncentrécia sledovanych mineralnych
latok sa stanovovala metédou atémovej absorpénej
spektralnej fotometrie. Z kaZdej vzorky boli urobené tri
merania. .

Ziskané vysledky sme matematicko-Statisticky vy-
hodnotili takto (Winer, 1971; Grofik, Flak,
1980):

— stanovili sme zakladné variacno-$tatistické charak-
teristiky, pre stru¢nost uvadzame len aritmeticky
priemer (x) a strednd chybu priemeru (sp);

— vzhladom na to, Ze v jednotlivych obdobiach (8 me-
siacov, pdrod, odstav) sme sledovali rdzne zvierata,
t.j. nie totoZné zvieratd cez obdobia, porovnali sme
obsah minerdlnych latok v srsti §tandardnych nutrii
pomocou dvojfaktorovej analyzy rozptylu hierarchic-
kého triedenia s faktormi: obdobie, zvieratd v obdo-
bi a chyba pokusu;

— odhady koeficientov opakovatelnosti vzhladom na
tri opakované merania u kaZdého zvierata sme jed-
nak stanovili dvojfaktorovou analyzou rozptylu spo-
lu pre vietky obdobia, jednak jednofaktorovou ana-
lyzou rozptylu v ramci obdobi.

VYSLEDKY A DISKUSIA

V tab. I uvddzame zdkladné variacno-§tatistické cha-
rakteristiky obsahu mineralnych latok (mg/kg suSiny)
v srsti Standardnych nutrii podla obdobi a krajin tela.

Obsah Ca v krajine chrbta bol minimdlny pri pérode
(1 663,11 mg), maximdlny pri odstave (1 919,63 mg),
pricom za sledované obdobie spolu bol 1 754,56 *+
95,49 mg. V krajine brucha sme zistili najniZ§iu kon-
centraciu Ca 1 108,70 mg vo veku 8 mesiacov, pri¢om
pri porode i odstave boli hodnoty takmer rovnaké. Ob-
sah Ca spolu v krajine brucha je 1 756,79 £ 102,80 mg,
¢o je hodnota v podstate rovnakd ako v krajine chrbta.

Obsah K v sledovanych krajinich tela bol diStinkt-
ny, pricom v krajine chrbta sme zistili dvojnasobné
hodnoty oproti bruchu. Minimélna koncentricia bola
vo veku 8 mesiacov a maximalna pri odstave. Priemerny
obsah K za sledované obdobia bol v krajine chrbta
578,60 50,01 mg a v krajine brucha 257,99 + 26,35 mg.

Podobné relacie sme zistili aj v koncentracii Na. Aj
v tomto pripade bol obsah Na v krajine chrbta dvojné-
sobne vys§i ako v krajine brucha. V krajine chrbta boli
vyrovnanejsie koncentricie v jednotlivych sledovanych
obdobiach — v priemere 300,88 + 19,95 mg a v krajine
brucha 130,91 + 11,23 mg.

Obsah Mg v srsti sledovanych krajin tela prakticky
klesal od 8. mesiaca veku po odstav, pri€om pri porov-
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I. Zdkladné varia&no-§tatistické charakteristiky obsahu mineralnych prvkov (mg/kg susiny) v srsti Standardnych nutrii — Basic variation-sta-
tistical data on the contents of mineral elements (mg/kg dry matter) in the fur of standard coypus

Vipnik Ca Draslik K Sodik Na
chrbit' brucho? chrbét brucho chrbit brucho
P b; n X s x S5 % 85 x 5 x S5 x 5
8m 6 18 |1781,70| 212,11 | 1 108,70 | 148,05 | 317,44 | 52,37 | 139,89 | 32,70 | 280,23 | 4525 | 99,94 | 19,23
P6 9 27 |1 663,11| 141,56 |2 011,37 | 145,88 | 698,40 | 78,50 | 272,63 | 43,86 | 308,30 | 27,08 | 131,06 | 17,41
(0] 4 12 [1919,63| 72,96 |2 156,11 | 80,66 | 700,79 | 88,09 | 402,22 | 15,36 | 315,17 | 29,87 | 177,02 | 16,04
z 19 | 57 [1754,56| 9549 |1 756,79 | 102,80 | 578,60 | 50,01 | 257,99 | 26,35 | 300,88 | 19,95 | 130,91 | 11,23
Hortik Mg Zelezo Fe Zinok Zn
chrbat brucho chrbat brucho chrbat brucho
P b; n x S5 X 55 X S5 x S5 x s X S5
8m 6 18 | 753,43 | 9527 | 698,99 | 80,28 | 180,31 | 31,67 | 122,27 | 20,19 | 151,63 | 4,32 164,14 | 534
P6 9 27 | 632,60 | 54,22 | 706,99 | 75,41 | 12529 | 1427 | 177,81 | 16,15 | 15502 | 3,28 162,47 | 6,86
(0] 4 12 | 436,57 6,26 | 479,95 | 2594 | 163,89 | 32,10 | 241,82 | 32,12 | 140,87 | 1,86 [ 150,21 | 2,84
z 19 57 | 629,48 | 41,77 | 656,66 | 4522 | 150,79 | 13,95 | 173,74 | 13,10 | 150,97 | 2,20 160,41 3,73
Med Cu Mangin Mn Cobalt Co
chrbat brucho chrbat brucho chrbit brucho
P b; n x S5 X s x S5 X S x S5 x S5
8m 6 18 | 5,9800 | 0,3679 | 7,4133 | 0,4715 | 1,9317 | 0,2951 | 3,1233 | 0,4587 | 0,8867 | 0,0630 | 0,7200 | 0,0985
Po 9 27 | 5,5167 | 0,3425 | 6,2500 | 0,2667 | 2,6744 | 0,2880 | 5,8733 | 0,3757 | 0,6956 | 0,0420 | 0,5756 | 0,0332
o 4 12 | 6,7000 | 0,4645 | 10,0125 | 0,7261 | 2,9100 | 0,1298 | 7,6600 | 0,5126 | 0,7225 | 0,0702 | 0,8350 | 0,0317
z 19 57 | 59121 | 0,2268 | 7,4095 | 0,3092 | 2,4895 | 0,1732 | 5,3811 | 0,3353 | 0,7616 | 0,0332 | 0,6758 | 0,0375

P - obdobia, 8m — vek osem mesiacov, P6 — pérod, O - odstav, Z - spolu
P - periods, 8m — age of 8 months, P6 — parturition, O ~ weaning, Z - total

'dorsal region, Zyentral region

nani krajin tela sme nezistili markantné rozdiely.
V krajine chrbta bol priemerny obsah za sledované ob-
dobia 629,48 + 41,77 a v krajine brucha 656,66 +
45,22 mg.

Obsah Fe bol v porovnani s predchddzajtcimi prv-
kami ovela niZ§i a moZno ho porovnat len s obsahom
Zn. Pri porovnani sledovanych krajin tela sme zistili
u oboch prvkov o nie¢o vy3Sie priemerné hodnoty ob-
sahu v krajine brucha. Priemerna koncentricia Fe
v krajine chrbta bola 150,79 + 13,95 mg a v krajine
brucha 173,74 £+ 13,10 mg a Zn 150,97 + 2,20 mg, resp.
160,41 = 3,73 mg. Pri porovnani obdobi sme zistili
vyrovnanej$ie hodnoty v obsahu Zn.

Obsah Cu, Mn a Co bol zna¢ne niZ8i v porovnani
s predchéadzajicimi prvkami. V koncentracii Cu a Mn
sme zistili vy$Sie priemerné hodnoty v krajine brucha.
Koncentracia Cu v krajine chrbta bola 5,9121 %
0,2268 mg a brucha 7,4095 + 0,3092 mg a Mn 2,4895
+ 1,732 mg, resp. 5,3811 * 0,3353 mg. Vyrovnanost
koncentracie Cu a Mn cez jednotlivé obdobia sa zda
byt vysSia v krajine chrbta. Obsah Co bol dost vyrov-
nany v sledovanych obdobiach a jeho priemerné hod-
noty boli v krajine chrbta 0,7616 + 0,0332 mg a v kra-
jine brucha 0,6758 * 0,0375 mg.

V tab. II uvadzame dvojfaktorové analyzy rozptylu
hierarchického triedenia s pevnym efektom obdobia,
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nahodnym efektom zvierata v ramci obdobi a s chybou
pokusu. Pri porovnani F-testov medzi obdobiami v po-
rovnani rozdielov obsahu minerilnych litok v srsti
§tandardnych nutrii medzi obdobiami sme zistili tatis-
ticky vyznamné, resp. vysoko vyznamné rozdiely
v koncentracii Ca, Cu a Mn v krajine brucha. Pritom
pri Ca sme zistili najniZsiu koncentriciu vo veku 8 me-
siacov 1 108,70 mg oproti koncentriciam pri porode
2 011,37 mg a pri odstave 2 156,11 mg/kg suSiny.

Obsah Cu v krajine brucha bol v8ak najvyssi pri od-
stave (10,0125 mg) oproti hodnotdm vo veku 8 mesia-
cov (7,4133 mg), resp. pri pdrode (6,2500 mg/kg su-
§iny).

Pri Mn sme zistili stipajici obsah, a to 3,1233 mg
vo veku 8 mesiacov, 5,8733 mg pri porode a 7,6600 mg
pri odstave.

Premenlivost obsahu mineralnych prvkov v srsti
Standardnych nutrii bola vSak vysoko Statisticky ov-
plyvnena individualitou zvierat, o potvrdili nielen
F-testy dvojfaktorovej analyzy rozptylu, ale aj F-testy
jednofaktorovej analyzy rozptylu v rdmci obdobi. Po-
sledné F-testy uvddzame aj z ddvodov vyznamnosti
koeficientov opakovatelnosti obsahu minerélnych latok
v rdmci obdobi.

Ziskané odhady koeficientov opakovatelnosti uva-
dzame v tab. III spolu s ich strednymi chybami. Opa-
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11. Dvojfaktorové analyza rozptylu obsahu minerélnych litok v srsti Standardnych nutrii — Two-factor analysis of variance of mineral element
contents in the fur of standard coypus

Vipnik Ca Draslik K Sodik Na Hortik Mg Zelezo Fe
Ms F Ms F Ms | F Ms | F Ms F
chrbat!
P2 28 3013,53 0,16 897 210,04 232 | 5806,03 0,74 | 361 657,44 1,20 |176 51433 049
A 16 | 178 2081,35 | 2872,07*" | 386 088,94 |1 245,48"| 78 353,44 535,28"*| 302 259,18 |1 119,68"*| 362 499,33 | 234,08**
M 38 620,49 309,99 146,38 269,95 154,86
p Ji fe
8m 5 12 | 5841,83** 966,20"* 1 010,46** 2 949,47 518,62+
Pd 8 18 | 414378% 1 435,37 366,43 682,10™ 85,69
0o 3 8 179,43 929,49%" 332,95 8,75"" 442,74""
brucho? ’
P2 5611 841,37 3,99"* | 253 238,90 2,38 |21391,21 0,96 | 237 691,55 0,63 |518764,48| 1,88
A 16 | 140500671 | 2086,21*" | 106 378,62 | 583,88%*| 22 183,49| 171,70**| 377 476,55 |1 084,17**| 275 580,89 | 330,52**
M 38 673,47 182,19 129,20 348,17 83,38
P Joi fe
8m 5 12 | 501021" 654,19"" 222,34%" 556,40"" 235,07
P8 8 18 | 2240,79** 710,79** 236,79 2 249,96** 259,15**
0 3 8 307,01** 54,01** 50,63*" 304,18"* 862,76""
Zinok Zn Med Cu Mangin Mn Cobalt Co
MS F Ms | F Ms | F Ms F
chrbit
P2 873,53 0,99 5,8772 0,675 43233 | 0,857 0,2088 1,150
A 16 850,26 231,20 8,7061 25,529**| 50463 | 30,297 0,1816 | 34,891**
M 38 3,68 0,3410 0,1666 0,0052
P Joi Lo
8m 5 12 | 621,21 6,523** 22,528 56,917
PS 8 18 | 208,99** 238,589"" 36,086 21,054**
o 3 8 30,16** 69,745%* 14,351 56,788*"
brucho
P2 806,0906 0,303 58,8037 5,183 | 803089 | 6,813"| 03053 1,312
A 16 | 266027 405477 | 11,3465 71,940 | 11,7878 | 46,853*"| 0,2326 56,740""
M 38 5,56 0,1577 0,2516 0,0041
P Jhi fe
8m 5 12 | 25514* 231,958 37,889"* 140,170**
P8 8 18 | 55521 239,998** 57,482 20,235**
0 3 8 79,21 35,735** 43,758 9,844+*

P - obdobia, A — zvieratd, M - chyba, 8m - vek osem mesiacov, P6 - pérod, O - odstav
P - periods, A — animals, 8m — age of 8 months, P5 - parturition, O — weaning

P Fyus(2.16) = 3,634
Fy01(2,16) = 6,226
8m: Fys(5,12) = 3,106
Fy1(5,12) = 5,064

'dorsal region, 2ventral region

kovatelnost jednotlivych prvkov v srsti $tandardnych
nutrif podIa jednotlivych krajin tela bola velmi vysok4,
v podstate skoro u vetkych prvkov vys§ia ako 0,95,
resp. 0,99. NiZ8iu opakovatelnost spolu sme zistili
v krajine chrbta iba pri Cu (0,8910), Mn (0,9071) a Co
(0,9187) a v krajine brucha pri Mn (0,9386) a Co
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A: Fyos(16,38) = 1,918
Fy01(16,38) = 2,512

P& Fy05(8,18) = 2,510
Fy01(8,18) = 3,705

0: Fy5(3,8) = 4,066
Fon(3,8) = 7,591

(0,9489). Pri porovnani opakovatelnosti obsahu mine-
ralnych latok medzi obdobiami sme zistili niZSie hod-
noty v krajine chrbta u Mg pri odstave, Cu vo veku
8 mesiacov, Mn vo veku 8 mesiacov a pri odstave
a u Co pri porode a tieZ v krajine brucha pri pdrode
a odstave.
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III. Koeficienty opakovatelnosti obsahu minerilnych litok v srsti §tandardnych nutrii — Coefficients of repeatability for mineral element

contents in the fur of standard coypus

Vipnik Ca Draslik K Sodik Na Hortik Mg Zelezo Fe

p Sp P —I Sp P Sp P Sp p S
Obdobie' chrbét® chrbit chrbit chrbit chrbit
8m 0,994870 | 0,00336 | 0,996901 | 0,002024 | 0,997037 | 0,001936 | 0,998981 | 0,000667 | 0,994238 | 0,003758
P6 0,999276 | 0,00396 | 0,997913 | 0,001142 | 0,991857 | 0,004436 | 0,995615 | 0,002395 | 0,965790 | 0,018310
[0} 0,983465 | 0,012667 | 0,996779 | 0,002489 | 0,991044 | 0,006896 | 0,720913 | 0,175958 | 0,993254 | 0,005202
Spolu? 0,998956 | 0,000419 | 0,997595 | 0,000694 | 0,994416 | 0,002233 | 0,997325 | 0,001072 | 0,987292 | 0,005057

brucho* brucho brucho brucho brucho
8m 0,999401 | 0,003920 | 0,995428 | 0,002984 | 0,986628 | 0,008676 | 0,994628 | 0,003505 | 0,988238 | 0,007639
P 0,998662 | 0,007320 | 0,995791 | 0,002299 | 0,987437 | 0,006824 | 0,998668 | 0,000729 | 0,988512 | 0,006244
(o} 0,990292 | 0,007471 | 0,946439 | 0,040007 | 0,942999 | 0,042475 | 0,990202 | 0,007540 | 0,996531 | 0,002681
Spolu 0,998563 | 0,000576 | 0,994879 | 0,002048 | 0,982729 | 0,006853 | 0,997238 | 0,001107 | 0,990978 | 0,003600

Zinok Zn Med Cu Mangin Mn Cobalt Co

P l Sp p Sp P | p p Sp
Obdobie chrbat chrbit chrbit chrbat
8m 0995186 | 0,003141 | 0,648020 | 0,176355 | 0,877692 | 0,073540 | 0,949081 | 0,032203
P6 0,985781 | 0,007714 | 0987531 | 0,006773 | 0921232 | 0,040878 | 0,869871 | 0,065091
o 0,906709 | 0,067769 | 0,958185 | 0,031487 | 0,816529 | 0,124733 | 0,948969 | 0,038184
Spolu 0,987136 | 0,005119 | 0,891025 | 0,040563 | 0,907111 | 0,034976 | 0,918680 | 0,030871

brucho brucho brucho brucho
8m 0,988333 | 0,007578 | 0987177 | 0,008323 | 0,924791 | 0,046767 | 0,978898 | 0,013620
P5 0,994616 | 0,002938 | 0,987603 | 0,006734 | 0,949565 | 0,026696 | 0,865075 | 0,067254
(0] 0,963060 | 0,027909 | 0,920498 | 0,058318 | 0,934438 | 0,048564 | 0,746707 | 0,163069
Spolu 0,992638 | 0,002941 | 0,959427 | 0,015845 | 0,938592 | 0,023639 | 0,948928 | 0,019802

8m - vek osem mesiacov, P6 — porod, O — odstav
8m — age of 8 months, P8 — parturition, O — weaning

lperiod, 2total, *dorsal region, 4ventral region

Z pozorovania koeficientov opakovatelnosti, aj na-
priek tomu, Ze sme mali u zvierat tri opakované mera-
nia, méZeme konstatovat vysokd opakovatelnost obsa-
hu minerélnych latok v srsti §tandardnych nutrii, &i uz
z hladiska sledovanych krajin tela, obdobi alebo spolu.
Z uvedeného je preto moZné dedukovat, Ze obsah mi-
nerdlnych latok, aj vzhladom iba na sporadické roz-
diely medzi obdobiami, ktoré sme vysSie citovali, je
viac-mene;j stabilny.

Na ziklade naSich vysledkov méZeme konstatovat,
Ze minerélne zloZenie srsti adultnych samic nutrii sa
meni v zdvislosti od veku, genotypu a fyziologického
Stadia, o je v sdlade so sledovaniami inych autorov
u rozliénych druhov zvierat a u ludi (Georgiev-
skij etal., 1983; Kudlaé, Elecko et al., 1987;
Makar etal., 1982; Svec et al., 1982).

V ukladani Fe a Zn v srsti nutrii sme zistili opacny
trend, ako zistili Briggs et al (1972), Vir et al.
(1981), Hambidge, Droegemueller (1974)
vo vlasoch Zien, nakolko obsah tychto prvkov stiipal aj
po&as gravidity a laktacie.

Vysledky sa zhoduji s vysledkami autorov Osma-
nov a ASurbekov (1974), ktori zistili v srsti gra-

ZIVOCISNA VYROBA, 42, 1997 (10): 453458

vidnych byvolic vysSiu koncentraciu Fe, Mn, Na, ale
na rozdiel od srsti byvolic sme v srsti gravidnych nutrii
zistili menej Mg.

V porovnani s vysledkami autorov Gumz a Ga-
gern (1974), ktori skimali zmeny v Stetinich gravid-
nych a laktujicich prasnic, aj u nutrii stipal obsah Ca
a klesal obsah Mg v obdobi gravidity a lakticie, ale
u Na a K sme zistili opa¢ni tendenciu, kedy obsah prv-
kov pocas gravidity stipal a klesal aZ pocas laktacie.
Med sa podobne ako u prasnic v obdobi laktacie ukla-
dala vo vi¢Som mnoZstve.

S pricami autorov Hanusova et al. (1995),
Mertin et al. (1994a, b, c, 1995) a Siivegova et
al. (1996), zaoberajuicimi sa minerdlnym zloZenim srsti
nutrii pocas ontogenézy, st vysledky tazko porovnatel-
né, nakolko je v nich sledované zloZenie srsti juvenil-
nych zvierat.

Ziskané zdkladné vysledky si bazou pre nasledujiice
pokusy zamerané na sledovanie metabolizmu mineral-
nych latok v organizme nutrii v zdvislosti od fyziolo-
gického stavu zvierat, zdravotného stavu a patolégie
a na zddvodnenie odli$nosti metabolizmu uvedeného
druhu v porovnani s inymi Zivo€iSnymi druhmi.
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VLIV KRMNE SMESI NA UZITKOVOST, STRAVITELNOST
ZIVIN A KVALITU MASA KRALIKU KOMBINACE
NOVOZELANDSKY BILY x KALIFORNSKY"

THE EFFECT OF FEED MIXTURE ON PERFORMANCE, NUTRIENT
DIGESTIBILITY AND MEAT QUALITY IN NEW ZEALAND WHITE x
CALIFORNIAN RABBITS

V. Ski"ivanovél, M. Marounekz, M. Ski"ivan3, E. Tl"lmové3, J. Lastovkova'

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

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

3 Czech University of Agriculture, Faculty of Agronomy, Praha, Czech Republic

ABSTRACT: Performance, nutrient digestibility and meat quality were compared in broiler rabbits receiving four different
feed mixtures. The formulation of feed mixtures is shown in Table I. Two trials were conducted: an operation one on
208 rabbits and a metabolic one on 20 rabbits. The rabbits came from the same breeding, the trials were carried out under
identical conditions. The significantly highest live weight gain in the first stage of feeding (39th-64th day of age) was
observed in the group receiving a feed with the higher fat content (by 3.4%), Tab. II. Infant rabbits of this group had the
significantly lowest feed consumption in this stage. The best results in the second stage of feeding (from the 87th day of age)
were recorded in feed mixture with the higher content of fiber (18.5%). This mixture contained 15% of sugar beet pulp and
the utilization of its fiber was best (Tab. VII). No significant differences in carcass characteristics and meat quality were
determined between the feed mixtures, except fat content and energy value of thigh muscles (Tabs. IV and V). Fat and energy
contents were highest in rabbits receiving feed mixtures with the higher fat content. Our evaluation of rabbit performance in
relation to nutrient content shows that requirements for nutrients are different in rabbits of different age. Infant rabbits
achieved better results at the beginning of feeding when they received the higher dietary fat content in feed with balanced
content of crude protein and fiber. Feeding of sugar beet pulp positively influenced digestibility of nutrients, mainly of fiber.

rabbit; nutrition; performance; nutrient digestibility; meat quality

ABSTRAKT: Srovnavali jsme uZitkovost, stravitelnost Zivin a kvalitu masa brojlerovych krilik pfi zkrmovani &tyf riznych
krmnych smési. V prvnim obdobi vykrmu (39.—64. den v&ku) byl zjidtén signifikantné nejvy3si pfiristek Zivé hmotnosti
u skupiny krmené smési s vy§§im obsahem tuku (3,4 %). Ve druhém obdobi vykrmu (do 87. dne véku) byly nejlepsi vysledky
u krmné smési s vy$§im obsahem vldkniny (18,5 %). Tato smés obsahovala 15 % cukrovarskych fizku a jeji vldknina byla
nejlépe vyuZitelnd. V jatenych parametrech a kvalité masa nebyly mezi krmnymi smésmi zjiStény prikazné rozdily, s vy-
jimkou obsahu tuku a energetické hodnoty stehennich svalii. Nalezy tuku a obsahu energie byly nejvyssi u kraliki krmenych
smési s vy$§im obsahem tuku. Z naSich vysledki je tudiZ mj. ziejmé, Ze poZadavky na Ziviny se s vé€kem kraliki méni.

kralik; vyZiva; uZitkovost; stravitelnost Zivin; kvalita masa

UvVOoD

V intenzivnich chovech kraliki se pouZivaji kom-
pletni krmné smési, které by mély byt vyvazeny v ob-
sahu v8ech duleZitych Zivin, mineralnich latek, vitami-
ni i biologicky d¢innych latek.

DileZitou Zivinou je pro kréliky vlaknina. Jeji obsah
v krmivu ovliviiuje stravitelnost dalSich Zivin, zejména

* Vysledky byly ziskany diky podpofe grantu NAZV &. RE 5554.
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N-liatek. Lebas (1992) uvadi, Ze pfi vysokém obsahu
celulézy v krmivu se trévici trubice prepliluje a kralik
zaostava v rustu. Pro regulaci motility stfev doporucuje
obsah vlakniny v krmivu 13-14 %. Stravitelnost vlak-
niny u kréaliki souvisi s mikrobialni aktivitou a je
ovlivnéna délkou pobytu traveniny ve stfevech. Z jisté
Casti se na stravitelnosti vlakniny podili koprofagie.
U kralikd, kterym byla koprofigie znemoZnéna, byla
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zjiténa niZi stravitelnost vlakniny (Sakaguchi et
al., 1992).

Dal§i vyznamnou Zivinou pro kréliky jsou dusikaté
latky. Pfi nedostatku N-latek a esencidlnich aminoky-
selin pfijim4 krilik méné potravy a sniZuje rist. Pfi
nadbytku, zejména ve vztahu ke stravitelné energii,
vznikd u mladych kraliki nebezpeci intoxikace orga-
nismu, protoZe enzymovy vyvoj v tenkém stfev€ neni
jest& ukonen (Lebas, 1992). Simek (1992) uvadi,
Ze rast brojlerovych kralikti 1ze zabezpecit obsahem
16 % dusikatych latek v krmivu.

Pomérné vysoka je u kréliki potfeba energie. Le -
bas (1991) zjistil, Ze na koncentraci energie v krmivu
z4visi regulaéni efekt pfijmu krmiva. Pfi vysokém ob-
sahu energie v krmivu sniZuji krélici pfijem krmiva tak,
Ze pokryva jen takové mnoZstvi energie, které je pro né
nezbytné. Doporuceny obsah energie v krmnych smé-
sich pro kraliky ve vykrmu je udavan v pomérné §iro-
kém rozmezi 9-11 MJ. kg".

Predpokladem dobré masné uZitkovosti je vysokd
intenzita ristu a dobrd jate¢nd hodnota. Hodnoceni po-
raZkové hmotnosti a jatené vytéZnosti byva problema-
tické, protoZe u kraliki neexistuje piesnd definice ja-
te¢né opracovaného trupu, a tim se jatend vytéZnost
pohybuje mezi 50,3 % a 61,4 % (Fennel etal., 1990
—cit. Hezogova, 1994).

Jednodussi situace je pfi porovnani ukazatel boura-
ného jateCného trupu kraliki, které se provadi relativné
jednotné. Z hlediska spotfebitele je z jatecné opracova-
ného trupu vyznamnéjsi zadni Cast (hibet a stehna), na
které je vyssi podil masa, a maso této Casti je také kva-
litn€j8i. Ristic (1986) uvadi hmotnost stehen kralika
350-450 g a jejich procentudlni podil z jate¢ného trupu
32 %. Podobné hodnoty zjistili u krilikd novozéland-
sky bily Oravcova et al. (1988).

Krali¢i maso je vyhleddvanou potravinou i pro jeho
specifické vlastnosti, pfedeviim aminokyselinovou
skladbu a obsah nékterych stopovych prvki. Z hledis-
ka nutri¢ni hodnoty je kvalitnéjsi zadni Cast, kterd ob-
sahuje 21,64 % N-latek, 3,03 % tuku a 1,23 % popelo-
vin (Gilka, 1975). Porovnanim chemického sloZeni
masa stehen a hibetu kraliki novozélandsky bily a ka-
lifornsky se zabyvali Granat etal. (1977). U kralika
plemene novozélandsky bily zjistili ve stehnech
24,96 % susiny, 20,64 % N-latek, 2,9 % tuku a ener-
getickou hodnotu 470 kJ/100 g, u kréalika kalifornsky
pak hodnoty 24,84 %, 21,06 %, 2,32 % a 454 kJ/100 g,
ve hibetu kraliki Nb 24,34 % suSiny, 21,36 % N-litek,
1,46 % tuku a energetickou hodnotu 427 kJ/100 g a u
kralika kalifornskych 24,64 % susiny, 21,57 % N-la-
tek, 1,32 % tuku a energetickou hodnotu 428 kJ/100 g.

MATERIAL A METODY
Pokus I

Pokus byl realizovédn v provoznich podminkéch far-
my RaSovy u Pardubic. Do pokusu bylo zaiazeno cel-
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kem 208 krali¢at jednoduchého uZitkového kiiZeni ple-
men Nb x Kal. Kréli¢ata byla rozdélena do &ty skupin
podle zkrmované smé&si. Smési 1 aZ 3 byly pokusné,
smés 4 byla obchodni ze ZZN Méstec Krilové. Krmné
smési neobsahovaly antikokcidika. SloZeni krmnych
smési je uvedeno v tab. 1.

V kazdé skuping bylo sledovano 52 zvifat. Krali¢ata
byla vybrana od 52 samic, a to od kazdé samice vZdy
&tyfi hmotnostné vyrovnand mladata, ktera byla po jed-
nom rozdélena do skupin 1 aZ 4. Primérny v&k krélidat
pfi odstavu byl 35 dni. Pokus byl zahdjen v primé&rném
véku 39 dnt, vykrm byl ukonéen v 87 dnech véku zvi-
fat. Kréli¢ata byla ustdjena po &tyfech v jednoetdZové
technologii Agrostavu Hronov. Podminky vnéj§iho
prostfedi odpovidaly béZnym poZadavkum. Rist zvifat

I. SloZeni krmnych smé&si — The formulation of feed mixtures

Komponenty' (%) 1 2 3 4
Jetmen? 15 6 8 21
PSenice? - - - 5
Oves* 25 | 30 | 25 | 10
Vojtéskové tsusky® I 35 35 35 25
Séjovy extrahovany ¥rot6 5 L 2
Slune&nicovy ¥rot 111 - - - 13,5
Repka 00% - - 2 -
Kvasnice? 5 5 5 -
P3enicné otruby'? 45| - 10 20
Ovesné slupky!! - - 45| -
Cukrovarské fizky'? 7 15 5 -
Mikrop K1 2,5 25 2,5 2.5
Biovitan LK 1 1 1 1
Zivinové slozeni'? (g.kg™")

Sugina'* 921 | 925 | 920 | 908
N-litky!s 162 | 162 | 164 | 155
Vlaknina'® 164 | 185 | 165 | 135
Tuk!? 28 26 34 19
Popeloviny'* 73 74 67 67

Obsah Zivin v 1 kg minerilniho dopliiku:

Mikrop K1: Ca 222 g, P 62 g, Na 34 g, Cu 710 mg, Fe 5 620 mg,
Zn 4 020 mg, Mn 4 570 mg, Co 6 mg, J 22 mg, Se 8,8 mg
Biovitan LK: vitamin A | 200 000 m.j., vitamin Dy 100 000 m.j.,
vitamin E 5 000 mg, vitamin K3 100 mg, B, 200 mg, B, 700 mg, B,
200 mg, B, 2 mg, niacin 5 000 mg, kyselina pantotenovai 2 000 mg,
cholin 60 000 mg, biotin 20 mg, kyselina listovd 30 mg, endox
10 000 mg, metionin 10 000 mg, lyzin 25 000 mg

Nutrient content per | kg of mineral supplement:

Mikrop K1: Ca 222 g, P 62 g, Na 34 g, Cu 710 mg, Fe 5 620 mg,
Zn 4 020 mg, Mn 4 570 mg, Co 6 mg, I 22 mg, Se 8.8 mg
Biovitan LK: vitamin A 1 200 000 i.u., vitamin D5 100 000 i.u.,
vitamin E 5 000 mg, vitamin K, 100 mg, B, 200 mg, B, 700 mg, By
200 mg, B, 2 mg, niacin 5 000 mg, pantothenic acid 2 000 mg,
choline 60 000 mg, biotin 20 mg, folic acid 30 mg, endox
10 000 mg, methionine 10 000 mg, lysine 25 000 mg

'ingredicms. 2barley, 3wheat, “oats, “alfalfa dried products, 6soybcnn

meal, "sunflower meal, *zero erucic rapeseed, 9yenst. wheat bran,

oat husks, lzsanr beet ?ulp. Bhutrient composition, Iddry matter,
1

Berude protein, Stiber, ''fat, '*ash
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byl zji¥tovan individualnim vaZenim pii zahdjeni poku-
su v 39. dni véku, v 64. dni véku a na konci vykrmu,
tj. v 87 dnech véku. Spotieba krmné smési byla méfena
vidy k datu vaZeni.

Na konci pokusu bylo z kaZdé skupiny vybrdno po
péti kralicich, ktefi byli poraZeni na jatkich VUZV
v Praze-Uhfin&vsi. Byl proveden jatedny rozbor a ve
svaloving hibetu a stehen byly stanoveny kvalitativni
a nutri¢ni ukazatele.

Pokus IT

Soubé&Zné& s prvnim pokusem probihal pokus bilang-
ni. Krélici byli ustdjeni ve vivariu fyziologické staje
VUZV v Praze-Uhfindvsi. Kréli¢ata pochéazela ze stej-
ného chovu, princip vybéru a rozdéleni byl shodny
s prvnim pokusem. Do bilanéniho pokusu bylo zataze-
no 20 odstavenych krali¢at ve véku 39 dni. Kréli¢ata
byla rozdélena do &tyf skupin po péti zvitatech, podle
zkrmované smési (tab. I). Denné se navazovalo krmivo
a odméfovala voda. VaZeni zvifat se provadélo jednou
tydné. Kralicata byla ustajena individualng v bilancnich
klecich. V pribéhu pokusu byly provedeny dvé bilan-

rovnéZ podle CSN 46 7092. Koeficienty stravitelnosti
zivin byly vypo&teny podle vzorce: 100 — {(mnoZstvi
vykall x Ziviny vykali) / (spotfeba smési x Ziviny smé-
si)}. Po homogenizaci svaloviny byl stanoven obsah
vody, tuku, bilkovin, hydroxyprolinu a cholesterolu.
Obsah vody byl stanoven po vysu$eni do konstantni
hmotnosti pfi teplotd 105 °C (CSN 57 0154), tuk ex-
trakci petroléterem na pfistroji Soxtex (CSN 57 0168),
obsah bilkovin po mineralizaci na pfistroji Kjeltec Au-
to 1030 Analyser (CSN 57 0153) a obsah cholesterolu
spektrofotometricky po reakci s kyselinou sulfosalicy-
lovou a anhydridem kyseliny octové v prostfedi kyse-
liny sirové (Homolka, 1969; Davidek a kol.,
1977). Hydroxyprolin byl stanoven po kyselé hydroly-
ze bilkovin na zakladé barevné reakce jeho oxida¢niho
produktu s p-dimetyl-aminobenzaldehydem (Davi-
dek a kol., 1977).

Jate¢né rozbory byly provedeny podle tohoto sché-

matu:
a_—— hlava

= AT % redni ¢ast
ce. VEk zvifat na zaCatku prvni bilance byl 49 dni a na P
zacatku druhé bilance 70 dni. Pokus byl ukoncen Al
v 87 dnech vé&ku zvifat. brisni svaly
Veskeré analyzy krmnych smési byly provedeny
v laboratofi odboru vyZivy a krmeni hospodaiskych hibet
zvifat VUZV Praha-Uhfinéves. V kompletnich krm-
nych smésich byla stanovena suSina, N-latky, vlaknina, stehna
tuk a popeloviny podle CSN 46 7092. Ve vykalech byla
stanovena susina, N-litky, vlaknina, tuk a popeloviny
II. Zdkladni ukazatele vykrmu (pokus I) — Basic characteristics of rabbit feeding (trial I)
Ukazatel' \ Skupina? 1 2 3 4
’ 4 4 pramér? 907 992 970 910
Ziva hmotnost® — 39. den v&ku* (g)
o5 79 85 49 68
. . primer | 1782 1 667" 2 045" 1710%
Zivi hmotnost® — 64. den v&ku (g)
s 71 69 58 65
umeé 2348 2383 2483 2374
Ziva hmotnost® - 87. den véku (g) primer
Sz 100 112 68 58
(S e b : - primér 35,91% 27,50° 43,23 32,31%
Pramérny denni pfiristek Zivé hmotnosti” (g) — 39.-64. den véku
55 1 2 1 3
O . 5 pramér 30,20 28,90 31,52 30,50
Prumérny denni pfiristek Zivé hmotnosti” (g) — 39.-87. den véku
5 1 1 2 1
Spotfeba krmiva na 1 kg prirastku® (kg) — 39.-64. den véku primér 311" 4,39 2,98" 3,02*
Spotfeba krmiva na 1 kg pfirastku® (kg) — 39.-87. den véku pramér 3,68 3,95 3,71 3,56
Spotieba krmiva na kus a den’ (g) — 39.-64. den véku pramér 109,3 118,0 128,1 974
Spotfeba krmiva na kus a den’ (g) — 39.-87. den v&ku prumér 110,5 114,5 116,9 108,6
Pocet uhynulych zvifat® (ks) 1 | 0 0

a,b-P<0,05

!characteristic, group Yive weight, 4day of age, avernge daily live weight gain, Sfeed consumption per 1 kg weight gain, feed consumpnon

per rabbit/day, ®number of dead rabbits, “mean
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Pfi bourani byla ufiznuta hlava a za poslednim Zeb-
rem byla oddélena piedni ¢ast, kterd obsahuje krk, Zeb-
ra s bfiSnimi svaly a pfedni nohy. JateCnd vytéZnost
byla vypodtena podle vzorce JV = (jateSny trup s hla-
vou + srdce + jatra + ledviny + ledvinovy tuk) / Ziva
hmotnost (Dvoiédk, 1980). Nejhodnotné&jsi partie na
jateEném trupu tvoii zadni ¢4st, kterd se sklada z hibetu
a stehen. Tyto partie byly také analyzovany.

U vsech sledovanych ukazateli byly vypocteny zéa-
kladni statistické ukazatele a vysledky byly testovany
S-metodou. Statisticky vyznamné rozdily mezi skupi-
nami jsou oznaceny riznymi pismeny.

VYSLEDKY

Pokus I

Z vysledkt uvedenych v tab. II je zfejmé, Ze v prv-
nim obdobi vykrmu bylo dosaZeno signifikantné nej-
vy$8i Zivé hmotnosti u skupiny krmené smési s vy$§im
obsahem tuku. Soucasné méla kralicata této skupiny za
toto obdobi pritkazné nejniZsi spotfebu krmiva. Za cely
vykrm se vSak mezi jednotlivymi smésmi nezjistily
pritkazné rozdily ani v pfiristku, ani ve spotiebé kr-
miva.

Z uvedeného je ziejmé, Ze krdliCata krmena tieti
smési méla ve druhém obdobi od 64. dne véku niZsi
prirastek a krmna smés s timto obsahem Zivin nevyho-
vovala poZadavkam kralika. Z vysledki ristu a spotie-
by krmiva lze usuzovat, Ze ve druhém obdobi vykrmu

III. Jate¢né ukazatele (pokus I) — Carcass characteristics (trial I)

kladné& ovlivnila ukazatele uZitkovosti smés 2 s vy$§im
obsahem vlakniny. Pfiznivé ptisobeni vlakniny na uZit-
kovost souviselo ziejmé& s tim, Ze hlavnim zdrojem
vlakniny v této smési byly cukrovarské fizky, jejichZ
vldknina je pro kraliky dobfe vyuZitelna.

V jate¢né uZitkovosti (tab. III) nebyly zaznamenény
prikazné rozdily mezi jednotlivymi krmnymi smé&smi.
Nevyznamné rozdily mezi smésmi byly i v kvalitativ-
nich ukazatelich svaloviny hibetu, naproti tomu ve ste-
henni svaloviné byly nalezeny vyznamné rozdily v ob-
sahu tuku a v energetické hodnoté (tab. IV a V).
Signifikantn€ nejvyssi obsah tuku a nejvyssi energetic-
ké hodnota byly zjiSté€ny ve svaloviné kralikd krme-
nych smési 3, ktera také obsahovala nejvice tuku.

Pokus II

Tento pokus dopliiuje pokus I (tab. VI) a byl zamé-
fen zejména na zjiSténi koeficientl stravitelnosti Zivin.
Vysledky vykrmu (tab. VII) koresponduji s provoznim
pokusem, kdy v prvnim i druhém obdobi vykrmu zis-
taly zachovany tendence v pfiristku i ve spotfeb& kr-
miva. V prvni bilanci, jejiZ zaatek byl ve 49. dni véku
zvifat, nebyly zjiStény vyznamné rozdily ve stravitel-
nosti jednotlivych Zivin. Ve druhé bilanci, ktera zaci-
nala 70. dnem véku kralikd, byly zaznamenany signifi-
kantni rozdily ve stravitelnosti dusikatych latek,
vlakniny a tuku. V souvislosti s vysledky vykrmu je
zajimavé zjiSténi vyznamné nejvy$si stravitelnosti
vlakniny u smési 2 s nejvys§im zastoupenim cukrovar-
skych fizku.

Ukazatel' / Skupina® 1 2 3 4
rimér'? 2348 2383 2483 2374
Pordzkovi hmotnost? ) P
S5 100 112 68 58
. 4 primér 1325 1 346 1 455 1 350
Hmotnost jateéného trupu (2 =
5 60 60 43 51
5 primér 59,5 60,6 61,8 60,0
Jate¢na vytéZnost (%)
S5 17 4,5 0,2 1,4
Procentudlni podil hlavnich masitych partii z jate¢ného trupu® (%)
4 prumér 48,0 47,1 47,5 47,1
Zadni &ast
S5 0,5 0,9 0,5 0,9
imé| 29,6 29,9 28,9 289
Stehna® —
55 0,5 0,5 04 0.4
9 prumér 23,1 23,6 22,6 22,6
Maso stehen
55 03 0,3 0,5 0,4
s e prumér 1,7 1,6 1,7 1,8
Ledvinovy tuk
Sz 0,5 0,1 0,3 0,3
ramér 13,8 14,6 14,8 17,6
Podil kiiZe z¢ Zivé hmotnosti'! (%) P
’ S5 0,7 0.8 0,2 1,8

!characteristic, 2group. “sluughter weight, 4carcass weight, 3d g p

of main lean cuts in carcass, "hind part, xthighs.

“thigh meat, "kidney fat, ''skin percentage in live weight, ?mean
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IV. Analytické hodnoceni svaloviny hibetu — MLD (pokus I) — Analytical assessment of dorsal muscle MLD (trial I)

Ukazatel! / Skupina? 1 2 3 4
g ke primgr'® 2577 258,1 258,9 2534
' 5 1,8 0,7 2,0 5.8
Pk s priimér 226,6 221,6 2297 225,6
V! o
5 09 0.6 2.1 33
s T primér 6,4 8,9 8,2 72
s 1,2 09 L5 11
ok s primér 1.9 118 1.8 1,5
' s 0,1 0,1 0,2 0,2
umé 0,55 0,54 0,55 0,49
Hydroxyprolin’ (gkg™" privies
S5 0,02 0,03 0,03 0,03
rime 0,32 0,37 0,36 0,38
Cholesterol® (gkg™) PN
5 0,02 0,02 0,04 0,03
rimeé; 4,04 4,14 4,16 4,05
Energetick4 hodnota® (Mlkg™) prach
5 0,05 0,04 0,07 0,08
!characteristic, zgmup. 3dry matter, 4pmtc:ins. Sfat, ®ash, 7L, d line, ®chol ol 9em:rgy value, ""mean

P

V. Analytické hodnoceni stehenni svaloviny (pokus I) — Analytical assessment of thigh muscle (trial I)

Ukazatel' / Skupina? 1 2 3 4
amér!? 235,5 259,5 265,9 251,2
Susina® (gkg™h) i
e 16,8 33 42 53
umeé; 2144 213,7 211,0 211,0
Bilkoviny* (gkg™h) e
s 1.8 15 1,5 24
¥ ' priimér 27,1 28,7 40,0° 25,9*
Tuk (gkg™)
5 3.1 39 6.1 3,6
rimé; 111 11,3 10,8 10,9
Popel® (gkg™") PEARE
& 0,2 0,1 0,2 0,1
. 4 i pramér 1,19 1,25 1,13 1,16
Hydroxyprolin (gkg™)
S5 0,05 0,07 0,06 0,07
umé 0,62 0,55 0,62 0,56
Cholesterol® (gkg™ PRy
S5 0,01 0,02 0,02 0,02
rimé 461° 4,66 5,04" 451°
Energetickd hodnota’ Mikg™) e
85 0,10 0,14 0,01 0,16

a, b,c-P<0,05
For 1-10 see Tab. IV

DISKUSE

Vysoka uZitkovost brojlerovych krélikid je podminé-
na optimdlni skladbou krmnych smési. Receptury krm-
nych smési, resp. Zivinové sloZeni bylo koncipovéno
s ohledem na tdaje autort Cheek (1989) a Rafay
(1993). VSechny pouZité smési byly izonitrogenni s ob-
sahem 15,5-16 % dusikatych latek. UZitkovost kralika
za cely vykrm nebyla sloZenim krmnych smési vyrazné
ovlivnéna. Zajimavé je zji§téni, Ze v prvnim mésici vy-
krmu dosédhli krélici vy3$8i uZitkovosti pfi zkrmovani
smési s vy$§im obsahem tuku, zatimco ve druhé &asti
vykrmu bylo lepSich vysledki dosaZeno na smési
s vy$8im obsahem vlakniny. Z toho je ziejmé, Ze vykr-
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movana kréli¢ata maji odliSné poZadavky na sloZeni
krmné smési v zavislosti na véku. VétSina ddaju vSak
doporucuje stejny obsah Zivin v krmné smési po celou
dobu vykrmu. Spreadbury (1978), ktery testoval
smési s obsahem 10,4-22,5 % dusikatych latek, zjistil,
Ze spotfeba krmiva a rist zvifat stoupaji s koncentraci
dusikatych latek do 15 % a pii dal$im zvySovani obsa-
hu dusikatych litek se dosahuje jen malého dalSiho
zlepSeni rastu zvifat. Jedlic¢ka (1991, 1993) dopo-
ru¢uje pro vykrm kraliki smési s obsahem 17-18,5 %
dusikatych latek.

Obsah vlakniny v krmivu a jeji pomér k obsahu du-
sikatych latek ovliviiuje stravitelnost Zivin a je doporu-
Covan 1:1.Rafay (1993) doporucuje 14 % vlakniny
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VI. Zidkladni ukazatele vykrmu (pokus II) — Basic characteristics of rabbit feeding (trial II)

Ukazatel' \ Skupina® 1 2 3 4
. pramér® 940 1 068 925 956
Ziva hmotnost® — 39. den v&ku' (€3]
55 82 15 70 18
pramér 1 864 1903 1 851 1 849
Zivé hmotnost — 64. den v&ku ()
S5 83 53 6l 74
. primér 2517 2478 2 438 2 458
Ziva hmotnost — 87. den véku (2
55 98 98 82 96
L it prumér 36,33 33,10 37,20 3491
Primérny denni pfiristek” — 39.-64. den véku (g)
55 1 3 1 3
pramér 32,85 29,91 31,52 31,29
Prumérny denni priristek — 39.-87. den v&ku (g)
55 1 2 2 2
ramér 3,57 4,20 3,47 3,46
Spotfeba smési na | kg pirastku® - 39.-64. den véku ~ (kg) | ©
S5 0,16 0,35 0,18 0,32
) primér 3,89 4,55 3,99 3,67
Spotfeba smési na 1 kg pfiristku — 39.-87. den véku (kg)
£ 0,09 0,39 0,32 0,22
Uhyn’ (ks) primér 0 1 0 0

Icharacteristic, 2gmup. 3ive weight, ‘dny of age, suvcmg(: daily live weight gain, Sfeed consumption per | kg weight gain, "number of dead
rabbits, *mean

VII. Koeficienty stravitelnosti (pokus IT) - Digestibility coefficients (trial II)

Ukazatel' / Skupina? 1 2 3 4
Bilance® 1
ek pramér® 64,1 62,4 65.5 71,0
55 1.2 1,0 2.2 1,7
N-l:itkys pramér 68,9 68,6 69,1 68,5
55 1,0 2,9 1,6 2.3
Vigkning® primér 24,7 27,2 243 15,6
55 2,8 43 45 4,9
. primér 91,4 89,1 89,4 89,7
P 0,8 0,4 0.8 0,6
Popeloviny® pfe 483 46,4 48,2 53,7
55 1.7 22 34 3,0
Bilance® 2
— primér 61,5 61,7 73,5 66,4
55 0,8 1,3 57 03
Noitky? primér 66,2 68,8 70,0° 56,8"
55 1,5 1,7 2,9 2,2
Vit pramr 20,6" 28,0 25,9 11,7
P 1,5 1,5 7,2 0,6
Tl primér 83,5° 78,1° 86,9 771
5 1,1 3,4 1,9 23
Popeloviny® pramér 48,1 513 52,3 48,5
S5 1.8 2,1 4,5 3,3

a,b,¢c,d-P<0,05

!characteristic, 1group. 3balance, 4dry matter, *crude protein, Sfiber, "fat, *ash, “mean
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a 3 % tuku v krmnych smésich. Potfeba vldkniny je
rozdilna podle kategorie a chovného zaméieni. V jed-
notlivych stitech (CR, SRN, Francie) existuji rozdily
v doporu&eném optimalnim obsahu vlékniny v krmné
smési pro kraliky. Vlaknina podporuje normalni moti-
litu zadniho stfeva. Pfi vyZivé s nizkym obsahem vlak-
niny dochazi ke sniZené motilité, coZ mé za nasledek
prodlouZenou dobu retence pfijaté potravy ve slepém
stievu a déle zpusobuje zmény v mikrobialni populaci
slepého stfeva.

Z vysledku stravitelnosti Zivin je patrné pfiznivé pi-
sobeni cukrovarskych fizkda. U smési, ve kterych byly
cukrovarské Fizky pouZity, bylo dosaZeno vy33i stravi-
telnosti vldkniny. Garcia et al. (1993) zjistili, Ze su-
Senymi cukrovarskymi fizky lze nahradit 15 % jeCmene
bez poklesu rustové uzitkovosti, i kdyZ vyuZiti energie
a dusiku bylo zhor$eno o0 5 %.

Z hodnoceni uZitkovosti kralika v zavislosti na ob-
sahu Zivin v krmnych smésich je ziejmé, Ze poZadavky
na Ziviny se s vékem kraliki méni. Na zagatku vykrmu
méla kralicata lepSi vysledky pfi vy$§im obsahu tuku
v krmné smési s vyrovnanym zastoupenim dusikatych
latek a vlakniny. Ve druhé poloviné vykrmu byla zjis-
téna lepsi uZitkovost pfi zkrmovani smési s vy$8im ob-
sahem vldkniny.

Stravitelnost Zivin, zejména vlakniny, byla kladn&
ovlivnéna zafazenim cukrovarskych fizka. Pri zkrmo-
véani smési, kterd obsahovala 15 % cukrovarskych fiz-
ku, byla zjidté€na prikazné vys§i stravitelnost vlakniny.
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ILEAL DIGESTIBILITY OF CRUDE PROTEIN AND AMINO
ACIDS IN SOME FEEDS FOR PIGS

STRAVITELNOST DUSIKATYCH LATEK A AMINOKYSELIN
U NEKTERYCH KRMIV STANOVENA NA KONCI TENKEHO STREVA
U PRASAT

K. Simecek, V. Horik, J. Putschoglova

Research Institute of Animal Nutrition, Pohorelice, Czech Republic

ABSTRACT: Apparent and true ileal digestibility of crude protein and amino acids was determined for grains (2), yeasts,
meat-bone meal, whey powder and feeds from soya (4) in pigs with ileo-cecal bridges. The calculated coefficients of apparent
and true digestibility show a good agreement with tabular data on comparable feeds published until now. Digestibilities of
soybean meal (39% of crude protein) and yeasts produced on nutrients from wood substance provide new values. Metabolic
losses of crude protein and amino acids at the end of ileum were determined in special trials with nitrogen-free diet. These
losses are shown as the average value of six animals in mg per 100 g of dry matter uptake.

crude protein; amino acids; digestibility; feeds; ileum; metabolic losses

ABSTRAKT: Na vepfich s ileo-caecdlnim mistkem, v Zivé hmotnosti 40 aZz 80 kg, byla stanovena zdénlivd a skutedné
stravitelnost dusikatych litek a aminokyselin u deviti druhti krmiv. Krmiva byla v pokusnych dietdch vyhradnim zdrojem
dusiku a aminokyselin. Obiloviny tvofily celou krmnou dévku (98 %) doplngnou minerdliemi a vitaminy (2 %). Ostatni
krmiva byla v dieté zastoupena v mnoZstvi odpovidajicim obsahu 16 % dusikatych latek v diet& a do 100 % byly doplnény
pSeni¢ny Skrob, krmny cukr, celuléza podle druhu krmiva, minerélie a vitaminy (2 % z diety). SloZeni zkoumanych krmiv je
uvedeno v tab. II a III. KaZdé krmivo bylo zkoumano vZdy na ctyfech vepfich a po dobu 24 hodin byly provadény vidy dva
kvantitativni sb&ry. Mezi sbéry byla pfestivka nejméné 24 hodin. Chymus, jeho pomé&rné vzorky, byl uchovdvén v mraznici
a usulen lyofilizaci, Krmiva ani chymus nebyly analyzovany na obsah tryptofanu, Stanovené koeficienty zdanlivé a skutegné
stravitelnosti jsou uvedeny v tabulkdch IV a V. Hodnoty zdénlivé stravitelnosti N-litek a aminokyselin zji§t¥né v naSich
pokusech odpovidaji idajum v publikovanych tabulkdch (Rhdne-Poulenc, 1993; Degussa, 1993; Eurolysine, 1988). U dusi-
katych latek, lysinu, treoninu, metioninu a cystinu se hodnoty zji§téné na riznych pracovistich nelisily o vice neZ 2 az 3 %.
Pro suienou syrovitku, kvasnice a s6jovy extrahovany $rot (39 % NL) jsme nenalezli vhodné srovnani. Skute¢na stravitelnost
dusikatych latek a aminokyselin byla vypodtena po korekci na metabolické ztraty na konci tenkého stfeva. Metabolické ztraty
byly stanoveny na 3esti vepfich, ktefi byli krmeni bezdusikatou dietou. Ztrity vyjidfené v mg na 100 g piijaté sudiny jsou
uvedeny v tab. VI. Koeficienty skutedné stravitelnosti, u srovnatelnych krmiv, dobfe souhlasi s idaji v tabulkdch Rhdne-Pou-
lenc (1993).

dusikaté latky; aminokyseliny; stravitelnost; krmiva; konec tenkého stfeva; metabolické ztraty

INTRODUCTION able activity of microorganisms living in the large in-
testine. Ileal digestibility of crude protein and lysine

was in a closer relation to their retention in the pig

World trends are aimed at a new evaluation system
for crude protein and/or amino acids for pigs. There
will be a shift from total values to digestible ones, and
the input of amino acids to the organism will meet the
requirement in a more appropriate way. The use of di-
gestible amino acid values will enable more objective
standardization of their requirements and more reliable
estimation of feed efficiency.

All recent data factually describe ileal digestibility
in order to exclude changes in the amino acid compo-
sition of excrements caused by synthetic and degrad-
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body than was total digestibility (feed-excrements), and
ileal digestibility is a more sensitive indicator, Just
et al. (1985), Van Weerden et al. (1985).
Mosenthin (1991) studied the use of pre-cecal
amino acid digestibility values for the formulation of
pig rations. The values of true amino acid digestibility
were found to be more accurate (Furuya, Kaji,
1991; Leterme et al.,, 1991). Amino acid digestibil-
ity was treated in several review studies (L o w, 1990;
Lenis, 1992; Batterham, 1994), and numerous
data on ileal amino acid digestibility for the particular
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feeds were published in tabular form (R&hne-Poulenc,
1993; Degussa, 1993; Jondreville et al,, 1995).
Ileal metabolic losses of nitrogen and amino acids
used to convert apparent digestibility to true digestibil-
ity are given by Wiinsche et al. (1987). Determi-
nation of amino acid apparent and true digestibility in
some feeds was aimed at a comparison of calculated
values with literary data and assessment of possible use
of published data to compile tables for pig operations.

MATERIAL AND METHODS

Barrows with ileo-cecal bridges enabling quantita-
tive collection of chyme were used in trials. Barrows
were housed in adapted balance cages. The bridges
were introduced surgically to animals weighing 30—
35 kg, and trials were conducted on animals of live
weights 40-80 kg.

All feeds were ground and included in a diet
scheme, they were administered twice a day at an
amount of 3.2% of live weight. The tested feeds were
exclusive sources of crude protein and amino acids.
Grains represented the whole feed ration (98%) supple-
mented with minerals and vitamins (2%) while the
share of proteinaceous feeds in diet corresponded to the
content of 16% dietary crude protein, and wheat starch,
feeding sugar, cellulose by the type of feed, minerals
and vitamins (2% of the diet) were fed to make up
100%. Ration formulations are shown in Tab. L

I. Formulations of experimental diets

The chyme was collected by quantity within a pe-
riod of 24 hours while an interval between the particu-
lar collections was at least 24 hours. The chyme was
taken into a beaker with ice put around it, and when
the beaker was full, a sample was taken (80-50% of
the content weight) and put on a lyophilization dish in
the freezer. The chyme was treated by lyophilization.

Each type of feed was tested on four barrows and
two collections were made in all cases. The feeds, diets
and chyme were analyzed for the content of nutrients
(Weende) and amino acids except tryptophane, using
ion exchanger chromatography pursuant to the standard
CSN 46 7092 (1985) modified for hydrolysis in auto-
clave.

Metabolic losses of crude protein (N x 6.25) and
amino acids at the end of ileum were determined in six
barrows on nitrogen-free diet. The ration consisted of
wheat starch, expanded wheat starch, feeding sugar,
cellulose, sunflower oil and a mixture of minerals and
vitamins.

Apparent digestibility of crude protein and amino
acids was adjusted by metabolic losses and true digesti-
bility was calculated.

RESULTS AND DISCUSSION

Formulations of tested feeds are shown in Tabs. II
and III. The data presented in these tables do not indi-

Ingredients in % | Barley | Wheat | \EL2 | MU | whey | SIGE| T Jexrudate | soya lour | gt
Barley 98

Wheat 98

Vitex Q yeasts 35

Meat-bone meal 35

Whey 85

Soybean meal 48 38

Soybean meal 39 40

Soya extrudate 40

Full-fat soya flour 40

Wheat starch 31 35 7 35 27 30 30 49
f;f::d‘d vies 28 18 17 23 20 20 25
Feeding sugar 8 8 8 8 8 8 16
Sunflower oil 4
Cellulose (Arbocel) 4 2 6 4
Feeding salt 04 0.4 04 0.4 04 0.4 0.4 0.4 04 0.4
Ground limestone 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 09 0.9
MD-I 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
DB-P3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

MD-I (mineral supplement): iron sulfate 300,000 mg; copper sulfate 17,000 mg; zinc oxide 65,000 mg; manganese oxide 27,000 mg; cobalt
sulfate 2,000 mg; potassium iodide 500 mg; siloxide 20,000 mg per 1 kg of MD-I

DB-P3 (biofactor supplement): vitamins A 2,000,000 i.u., D4 300,000 i.u., E 3,000 mg, K3 200 mg, B, 300 mg, B, 800 mg, B¢ 600 mg,
B, 42 mg, niacin 2,500 mg, folic acid 80 mg, calcium pantothenate 2,000 mg, choline chloride 50,000 mg, biotin 20 mg per | kg DB-P3
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cate any larger differences from the generally known
tabular values. The values of crude protein content, and
of the related amino acid contents, are rather unusual
in the case of soybean meal (39% crude protein) only.
This meal was examined to complement numerous data
on soybean meals with regular contents of crude pro-
tein (48 and 44% CP). As for the tested feeds, good
parameters were determined in Vitex Q yeasts pro-
duced on nutrients from wood substance.

Tabs. IV and V show calculated coefficients of ap-
parent and true digestibility of crude protein and amino
acids in nine feeds. Apparent digestibility was calcu-
lated from the difference between the content of ingested
crude protein and amino acids and the ileal content of
undigested matters. The values of ileal metabolic losses
of crude protein and amino acids, as shown in Tab. VI
and expressed in mg per 100 g of dry matter uptake,

II. Composition of tested grains, yeasts, meat-bone meal and whey

were used to calculate true digestibility. These data
were determined in animals on nitrogen-free diet in
special trials.

The values of apparent digestibility of crude protein
and amino acids determined in our trials correspond to
data in published tables (Rohne-Poulenc, 1993; Degussa,
1993; Eurolysine, 1988). The values of digestibility co-
efficients for crude protein, lysine, threonine, methion-
ine and cystine determined at various stations did not
differ from each other by more than 2-3%, which can
be considered as a high goodness of fit. Lysine in bar-
ley, threonine and cystine in soya extrudate and cystine
in meat-bone meal were exceptions, where our values
were higher. No appropriate comparisons have been
found for whey powder, yeasts, full-fat soya flour and
soybean meal (39% CP). Digestibility of crude protein
and amino acids in soybean meal (39% CP), as deter-

g in kg of dry matter Barley Wheat Vitex Q yeasts Meat-bone meal Whey powder
N x 6.25 126.3 144.6 533.5 5273 125.4
Fat 18.6 15.4 57.7 169.9 13.8
Fiber 61.1 34.8 1.3 3.7 1.8
Ash 27.1 227 722 2533 80.5
THR . 39 35 19.5 16.8 6.6
VAL 6.6 6.5 26.5 24.8 6.8
ILE 4.0 52 26.0 16.1 6.6
LEU 8.5 9.7 355 342 119
PHE 6.0 6.7 20.4 18.4 34
HIS 3.5 3.1 10.5 12.5 1.8
LYS 4.7 4.3 34.2 29.0 8.0
ARG 715 8.0 20.6 46.8 3.8
CYS 2.6 2.8 53 5.7 2.1
MET 2.0 2.2 8.6 8.0 1.8
Dry matter in % 87.9 87.8 93.1 93.3 94.9

III. Composition of tested feeds from soya

g in kg of dry matter Soybean meal (48%) Soybean meal (39%) Soya extrudate Full-fat soya flour
N x 6.25 521.6 4414 403.5 4325
Fat 18.2 16.8 187.6 220.8
Fiber 69.1 62.9 725 62.0
Ash 66.6 60.0 65.7 543
THR 17.8 153 14.9 15.6
VAL 25.7 253 21.4 220
ILE 234 20.7 20.2 20.2
LEU 37.6 349 31.2 326
PHE 24.7 24.0 19.9 20.4
HIS 13.7 11.8 134 12.0
LYS 29.1 27.0 26.3 27.0
ARG 41.7 37.7 418 313
CYS 7.6 6.1 58 6.9
MET 7.4 6.5 4.6 5.7
Dry matter in % 90.7 87.4 91.9 90.9

ZIVOCISNA VYROBA, 42, 1997 (10): 467-471

469



IV. Ileal apparent and true digestibility of crude protein and amino acids in yeasts, meat-bone meal and whey in pigs

Digestibility in % Barley Wheat Meat-bone meal Whey powder Vitex Q yeasts
;f“"‘;“”“' 4BCe% | ap ™ AD ™ AD ™ AD ™ AD ™
70 79 81 88 82 88 73 82 84 89
N x 6.25
0.8 0.8 0.8 1.0 23 2.1 0.7 0.7 0.9 0.9
THR 68 78 71 83 75 82 79 86 77 83
24 24 1.3 1.3 34 3.1 1.0 1.0 0.6 0.6
VAL 78 84 80 87 83 88 84 91 85 89
2.0 2.0 1.5 LS 2.7 2.6 0.6 0.6 0.6 0.6
ILE 74 80 82 88 84 89 85 90 85 88
24 2.4 1.3 1.4 2.0 1.9 0.5 0.7 0.9 0.9
LEU 78 83 84 89 84 88 90 94 85 89
1.8 1.8 0.9 0.9 2.2 2.1 0.6 0.7 0.8 0.8
bl 81 86 83 89 82 87 78 89 83 87
0.6 0.6 2.6 2.7 1.5 1.4 0.8 0.8 0.9 0.9
HIS 82 88 84 91 82 87 80 90 85 90
1.6 1.6 0.4 0.7 33 3.1 0.3 0.3 0.7 0.7
LYS 71 77 73 80 84 88 72 76 91 93
2.6 2.6 3.5 3.2 2.3 2.2 1.7 17 0.4 0.5
ARG 79 83 84 88 87 90 76 86 89 93
0.9 0.9 1.7 2.0 1.8 1.7 2.2 22 0.6 0.6
cYs 76 85 83 93 73 80 80 92 65 77
12 1.2 0.9 0.5 23 2.1 0.2 0.2 1.0 1.1
MET 81 85 86 90 85 88 84 89 85 88
1.4 14 1.1 1.1 1.6 1.5 0.8 0.8 1.0 1.0

AD - apparent digestibility; TD - true digestibility

V. Ileal apparent and true digestibility of crude protein and amino acids in feeds from soya in pigs

Digestibility in % Soybean meal (48%) Soybean meal (39%) Soya extrudate Full-fat soya flour
Xt s AD TD AD TD AD TD AD TD
8 86 76 1 76
N x 6.25 3 8 82 75 81
0.7 0.8 1.2 1.2 1.4 0.5 23 23
THR 79 84 72 79 3 80 73 80
0.5 0.5 1.9 1.7 0.4 0.6 2.3 23
VAL 82 86 76 80 74 79 74 78
0.4 04 14 14 0.6 0.7 2.3 23
87 79 82 78 1 77 80
ILE s 5
0.7 0.7 1.4 1.4 0.6 0.7 2.1 2.1
LEU 83 86 78 82 77 81 75 79
0.6 0.6 1.4 1.4 1.1 1.2 2.2 2.2
PHE 85 88 79 83 79 84 76 80
0.3 0.3 1.9 2.0 0.4 04 23 23
HIS 88 91 83 88 86 90 81 84
0.6 0.6 1.1 1.1 1.6 1.5 1.9 1.9
LYS 84 88 82 88 82 85 81 84
0.8 0.6 1.1 1.1 0.7 0.8 1.6 1.6
88 90 86
ARG 88 83 86 85 88
0.2 0.2 1.7 1.6 0.4 0.6 1.7 1.7
cYs 77 85 74 83 67 78 76 84
0.7 1.0 1.6 1.6 1.9 1.6 2.8 2.8
MET 87 91 86 89 80 84 82 86
0.5 0.5 0.8 0.8 1.1 0.8 2.0 2.0

AD - apparent digestibility; TD -~ true digestibility
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VL. Ileal metabolic losses of crude protein and amino acids in pigs in mg per 100 g of dry matter uptake

Indicator et = a=n

1 2 3 4 5 6 x K
N x 6,25 919 862 1100 1 450 825 1119 1 046 233
THR 372 27.8 41.8 54.6 342 522 413 10.4
VAL 354 40.4 44.6 48.1 41.6 457 42.6 45
ILE 19.6 29.0 279 334 23.6 29.4 27.2 49
LEU 335 354 55.8 58.7 50.6 54.6 48.1 10.9
PHE 29.0 354 29.2 36.7 334 39.2 338 4.1
HIS 15.8 16.4 237 2238 17.1 17.9 19.0 34
LYS 259 40.4 39.0 30.2 31.0 31.8 33.1 5.6
ARG 27.8 26.6 32.1 36.7 21.2 31.0 29.2 53
CYS 17.7 16.4 237 375 20.4 29.4 242 8.0
MET 6.9 3.7 8.4 10.6 713 9.8 8.9 1.9

mined in our trials, was naturally lower than that in
soybean meal (48% CP), and than the values for soy-
bean meal (44% CP) indicated in the above cited tables.
Digestibility coefficients of this meal correspond to the
values of soya extrudate in our trials.

True digestibility of crude protein and amino acids,
as determined in our trials, showed the goodness of fit
with data in the tables of Rohne-Poulenc (1993), al-
though they were lower in many cases. The resultant
values could be influenced by metabolic losses in por-
cine chyme. The metabolic losses determined in our
trials, expressed in mg per 100 g of dry matter uptake,
are lower than those given e.g. by Wiinsche et al.
(1987) for N x 6.25 1,387 mg, LYS - 37.8 mg, THR -
50.8 mg, MET - 10.4 mg and LEU - 49.6 mg; therefore
the difference between the coefficients of apparent and
true digestibility is lower.
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MEAT YIELD EVALUATION IN PIG CARCASSES

HODNOCENI VYTEZNOSTI MASA V JATECNYCH TRUPECH PRASAT

G. Kralik!, G. Kusec!, A. Petricevi¢', J. Zivkovié

} University of J. J. Strossmayer in Osijek, Faculty of Agriculture, Osijek, The Republic
of Croatia
2 University in Zagreb, Faculty of Veterinary Medicine, Zagreb, The Republic of Croatia

ABSTRACT: Meat yield of the pigs of different genotypes has been researched. Hundred and twenty pigs of both sexes,
divided into 4 groups were included in the research as follows: 1st group = (LW x GL) x GL; 2nd group = (LW x SL) x
GL; 3rd group = (SL x LW) x LW and 4th group = pigs of unknown genotype. Pigs were slaughtered in different slaughter-
houses in Eastern Slavonia and meat yield was determined directly by dissection according to Weniger et al. (1963) and
indirectly by five equations. First equation (PF) is regulated by Croatian legislation (Pravilnik N.N. RH No. 79/95) while the
other four were developed on the basis of data obtained during the research. Backfat thickness — S (mm) and thickness of m.
longissimus dorsi — M (mm) were used as independent variables on original scale (MF1 and MF4) as well as transformed in
ratio between variables, square root and logarithm (MF2 and MF3). Warm carcass weight (TM) on original scale was added
to equations MF3 and MF4 as a new independent variable. Equations PF, MF2 and MF3 satisfy the statistical criterion
requested by EU regulations. The best equation for meat yield evaluation in swine carcasses appeared to be MF3. However,
equation MF2 is the most convenient one for practical use because it includes fewer variables. There were differences between
the groups of pigs of different genotypes found on the basis of objective meat yield determination (TD). The highest meat
yield was exhibited by pigs of the Ist group (x = 57.00%), followed by 2nd (x = 51.17%), 4th (x = 50.00%) and 3rd group
(x = 48.33%). Statistically significant differences were observed between 1st and 2nd, Ist and 3rd, 1st and 4th group (P <
0.01) as well as between 2nd and 3rd group of pigs (P < 0.05).

meat yield; dissection; equations for evaluation

ABSTRAKT: Do sledovini vytéZnosti vepfového masa bylo zahrnuto 120 prasat obou pohlavi rozdélenych do &tyf skupin:
1. skupina = (bilé uslechtilé /BU/ x némeck4 landrase /NL/) x NL; 2. skupina = (BU x $védska landrase /SL/) x NL; 3. skupina
= (SL x BU) x BU a 4. skupina = prasata neznimého genotypu. Prasata byla poraZena na riznych jatkich ve vychodni
Slavonii; vytéZnost masa byla stanovena jednak pfimo na zdklad& rozboru jate&nych piilek podle autori Weniger et al.
(1963) a jednak nepfimo pomoci péti rovnic. Prvni rovnici (PF) upravuje chorvatskd legislativa (Pravilnik N.N. RH No.
79/95), zatimco zbyvajici Ctyfi byly vypracovany na zédklad€ daju ziskanych b&hem vyzkumu. Vy3ku hibetniho sidla —
S (mm) a tloustku svalu m. longissimus dorsi — M (mm) jsme pouZili jako nezavislé prom&nné v pivodnim méfitku (MFI
a MF4) i jako transformované veli¢iny v poméru mezi proménnymi, druhou odmocninou a logaritmem (MF2 a MF3). Jako
nové nezdvisle proménné byla do rovnic MF3 a MF4 zavedena hmotnost jate¢ného trupu za tepla (TM) v piivodnim méfitku.
Rovnice PF, MF2 a MF3 spliiuji statistické kritérium, které poZaduji nafizeni EU. Rovnice MF3 se ukazala jako nejvhodné&;si
pro hodnoceni vytéZnosti masa v jateSnych trupech prasat. Pro praktické pouZiti je v8ak nejvhodng&jsi rovnice MF2, kterd
obsahuje men$i pocet proménnych. Na zdkladé objektivniho stanoveni vyté€Znosti masa (TD) byly zji§t€ny rozdily mezi
skupinami prasat riznych genotypl. Nejvy3§i vytéZnost masa vykazovala prasata prvni skupiny (x = 57,00 %), nisledovala
prasata druhé skupiny (x = 51,17 %), &tvrté skupiny (x = 50,00 %) a tfeti skupiny (x = 48,33 %). Mezi 1. 2 2., 1. a 3,,
1. a 4. skupinou (P < 0,01), jakoZ i mezi 2. a 3. skupinou prasat (P < 0,05) byly zjistény statisticky vyznamné rozdily.

vytéZnost masa; disekce; rovnice pro hodnoceni

INTRODUCTION TP method is based upon the fact that backfat and
m. longissimus dorsi thickness are in a satisfactory

Croatian regulation for swine carcass grading, which  strong correlation with meat yield in swine carcasses.

is in force now, directs the use of two methods for meat Confirmation of this is given by the researches of
yield evaluation: instrumental and manual two points Bach, Hoéreth (1992), PetriCevié etal. (1994)
method (,,TP*). Together with these methods, equa- and Senci¢ et al. (1994). Meat yield of pigs is also
tions for meat yield evaluations are also prescribed. influenced by warm carcass weight (Pulkrabek et
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al., 1995). Equation for meat yield evaluation is taken
from German legislation (Verordnung /EWG/ Nr
3220/84, 1984) so it can be expected that its use in
Croatian conditions would not give the most precise
results, although this equation gave more reliable esti-
mates compared to the method directed by the former
Yugoslavian standard (Petricevic¢ etal.,, 1993). Re-
searches performed on Slovenian populations of pigs
showed that meat yield evaluation by German equation
is less precise in comparison with equations obtained
from their own research (Kovac etal., 1995). Bran-
scheid et al. (1995) found a difference of 1.0-1.5%
muscle tissue comparing Dutch and German procedures
of meat yield determination. Thus, there is a need for
the researches which would result in determination of
original coefficients in equation in order to improve the
accuracy of meat yield evaluation in carcasses of pigs
of different genotypes in Croatia. So, the aim of this
paper is to determine the accuracy of prescribed equa-
tion for evaluation of meat yield in carcasses of pigs of
different genotypes, and at the same time to improve
the accuracy of evaluation by introducing new, modi-
fied equations on the basis of the prescribed method.

MATERIAL AND METHODS

The research was carried out on 120 pigs divided
into four groups, 30 pigs (15 males and 15 females)
each. Pigs from the 1st group were progeny from the
crossbred mothers of Large White and German Land-
race, sired by German Landrace (LW x GL) x GL, 2nd
group contained pigs from the crossbred sows of Large
White and Swedish Landrace sired by German Land-
race (LW x SL) x GL, and 3rd group represented pigs
from the crossbred mothers of Swedish Landrace and
Large White, sired by Large White (SL x LW) x LW.
Fourth group included pigs of unknown genotype,
which is not a rare case in Croatian slaughterhouses.

Pigs were slaughtered in different slaughterhouses
in Eastern Slavonia. Warm carcass weight was mea-
sured 45 minutes after primary processing. Backfat
thickness (mm) was measured caudally on the back, on
the spot where m. gluteus medius gets deepest in the
fatty tissue, and loin muscle thickness (m. longissimus

I. Equations for meat yield evaluation in pig carcasses

dorsi) was measured as the shortest distance between
the cranial end of m. gluteus medius and dorsal spinal
edge. Both measurings were done manually from right
pig carcasses. Dissection according to 'Weniger et
al. (1963) was used for objective determination of the
meat yield in pig carcasses. Right sides of pork were
cut in main parts (ham, loin, shoulder, belly-rib part
and neck) which were further totally dissected (TD)
into muscle, fatty tissue with skin and bones and
weighed separately. On the basis of these weights (kg)
percentage of individual tissues in carcasses (%) was
calculated. Percentage of muscle tissue determined in
this manner was used as an objective indicator of the
meat yield in all other analyses and comparisons.

Meat yield was also evaluated for all carcasses in-
volved in the research by the equation prescribed in
current regulations and by four modified equations. In
these equations, besides backfat thickness (S) and
thickness of the loin muscle (M) on original and trans-
formed scales, warm carcass weight (TM) on original
scale was added as an independent variable in order to
improve the accuracy of the evaluation (Tab. I).

Equations for meat yield evaluation in pig carcasses
in comparison with objectively determined meat yield
have to satisfy criterions directed by EU regulations
(Verordnung /EWG/, Nr 3220/84, 1984). These crite-
rions are: coefficient of determination R = 0.64 and
standard error 6, < 2.5. Only equations which satisfied
these criterions were chosen for further use in this pa-
per.

On the basis of objectively determined meat yield
and evaluations by chosen equations carcasses were
classified according to SEUROP system.

Statistical analysis of data was performed by Mi-
crosoft Excel 7.0 for Windows 95.

RESULTS AND DISCUSSION

Quality indicators of pig carcasses of different
genotypes and their correlations

Results of the data analysis performed on quality
indicators of pig carcasses including their meat yield
obtained by total dissection are shown in Tab. II. Data

Evaluation Equation

PF y=47.978+ 26.0429% +4.5154VM -2.5018l0g,,S — 8.4212V§

MF1 y=52.72 - 0.47229S + 1.157IM

MF2 y=13.4595+ 50.944% +7.1776 WM + 45.1467log,S — 20.682VS

MF3 y=14.936+0.0164 TM+ 48.62098—‘:7 +6.924VM +42.163 log, S — 19.823VS
MF4 y = 50.6477 + 0.0328TM - 0,4836S + 0,152M
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II. Data analysis of quality indicators of pig carcasses (n = 120)

isnt::;‘(i:? Warm ca(rlt(:gs weight Buckft::n:‘li;:h\ess Loin SsclE, teiHesE Tt Meat %gld (%)

X 81.07 2333 63.142 51.62

Med 81.00 23.50 63.00 51.07

Mo 81.00 20.00 65.00 52.55

s 5.74 6.98 5.50 4.61

Var 3291 48.71 30.27 21.28

S 0.52 0.64 0.50 0.42

s 63.00 9.00 50.00 44.00

) el 95.00 40.00 79.00 61.54

* Muscle tissue percentage obtained by total dissection and differentiation of tissues
III. Data analysis of objectively established (TD) and evaluated per ges of le tissues in pig carcasses (n = 120)

Statistical Meat yield (%)

indicator TD PF MFI MF2 MF3 MF4

x 51.62 49.95 51.62 51.62 51.62 51.62

Med 51.07 49.00 51.44 50.95 50.94 51.52

Mo 52.55 50.17 5223 51.80 50.26 50.62

s 4.613 3.892 3.650 3.724 3.725 3.650

Var 21.280 15.151 13.322 13.866 13.873 13.350

5 0.421 0.355 0.333 0.340 0.340 0.334

Xmin 44.00 43.06 41.68 44.80 44.68 41.92

Eoas 61.54 59.34 58.99 60.53 60.68 59.24
- 0.643 0.626 0.652 0.652 0.627

o, - 2338 2.240 2.207 2.206 2.239

r - 0.801 0.791 0.807 0.807 0.792

analysis involved central tendency measures (mean
value — x, median — Med and mode — Mo) and measures
of variability (standard deviation — s, variance — Var,
standard error — s3, minimum — x.;, and maximum —
Xmax values).

Coefficients of correlation between the mentioned
indicators and meat yield obtained by total dissection
(TD) were also calculated. Correlation between meat
yield (TD) and backfat thickness appeared to be strong,
negative (r = -0.77) and statistically very significant
(P < 0.01). This is very close to the result (r = -0.75)
presented by Bach and Horeth (1992). Sencié
(1993) found lower coefficients of correlation between
the mentioned quality indicators of Large White and
Swedish Landrace (r = -0.32 and r = -0.48).

Medium strong, positive (r = 0.40) and statistically
very significant (P < 0.01) correlation was found be-
tween objectively determined meat yield (TD) and loin
muscle thickness. Lower coefficient of correlation (r =
0.25) between the same indicators was established by
Bach and Héreth (1992). It should be stated here
that weak, negative (r = —0.23) and significant (P <
0.05) correlation was found between meat yield (TD)
and warm carcass weight. :
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Comparison of evaluated and objectively established
meat yield in pig carcasses

Percentages of muscle tissue were evaluated by
equations described before in all 120 pig carcasses.
Statistical indicators of evaluated and objectively estab-
lished meat yields are presented in Tab. III. Meat yields
of swine carcasses evaluated by equations PF, MFI,
MF2, MF3 and MF4 were compared with objectively
determined meat yield (TD) of the same carcasses in
order to find out if these meat yield evaluations comply
with EU standards (Verordnung EWG, Nr. 3220/84).

Data in Tab. III show that the mean values of meat
yields in pig carcasses, evaluated by equations MF1,
MF2, MF3 and MF4 (51.62%) are identical with objec-
tively established meat yields (TD).

Coefficients of determination (R), standard error
(o0,) and coefficients of correlation (r) between objec-

tively determined and evaluated meat yield in carcasses

of pigs are shown in Tab. IV.

Equation PF is on the very border of complying with
the coefficient of determination criterion (R = 0.643)
while standard error criterion is completely met (6, =
2.338). The same equation (DM 1) was found unaccept-
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IV. Data analysis of carcass quality indicators regarding the genotype

Statistical parameter Warm ca(l::)ss weight Backfx(x:ntll:li)ckness Loin mu:::'en ;hickness Meat yi(e'}% t):); ;i)ssection
Ist group
(Large White x German Landrace) x German Landrace

x 79.16 16.23 66.43 57.00
Med 80.00 15.50 65.00 57.29
Mo 81.00 15.00 65.00 57.80
s 6.97 5.20 4.54 2.69
Var 48.56 27.01 20.60 7.25
5 1.27 0.95 0.83 0.49
Zoin 63.00 9.00 60.00 51.02
- 92.00 30.00 79.00 61.54

2nd group

(Large White x Swedish Landrace) x German Landrace

x 79.93 24.80 63.50 51.17
Med 79.00 25.00 63.50 50.78
Mo 78.00 25.00 65.00 -
s 4.43 5.61 4.45 379
Var 19.63 31.48 19.78 14.39
S5 0.81 1.02 0.81 0.69
Faia 70.00 15.00 55.00 45.76
8 88.50 35.00 75.00 58.11

3rd group

(Swedish Landrace x Large White) x Large White

x 83.27 26.10 62.87 48.32
Med 83.00 26.00 63.00 48.31
Mo 76.00 25.00 63.00 48.48
s 4.26 4.64 592 241
Var 18.13 21.54 35.09 579
S5 0.78 0.85 1.08 0.44
Koal 76.00 19.00 54.00 44.42
s 95.00 34.00 74.00 53.01

4th group

genotype-unknown

x 81.93 26.20 59.717 50.00
Med 81.00 24.50 60.00 49.22
Mo 86.00 20.00 60.00 -
s 6.15 7.00 5.06 3.97
Var 37.86 49.06 25.56 15.73
S5 LI12 1.28 0.92 0.72
Xmin 70.00 16.00 50.00 44.00
Fmax 92.00 40.00 75.00 56.82

able for meat yield evaluation in research of Kovac
et al. (1995).

Equation MF1 satisfies the requirement of standard
error but it failed to meet the criterion of coefficient of
determination (R = 0.626), so it should be considered
as less convenient for meat yield evaluation in swine
carcasses. Kovac et al. (1995) came to the same con-
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clusion about equation DM7 (R = 0.71 and o, = 2.7)
which differed from MF1 only in regression coefficients.
Equation MF?2 fully satisfies the requested criterions
(R = 0.652; o, = 2.207). This was not the case with
equation DM4 (R = 0.74 and o, = 2.60) from the re-
search of Kova¢ et al. (1995) which was essentially
the same but had different coefficients of regression.
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Equation MF3 meets both criterions the best (R =
0.652; o, = 2.206) because its standard error is the
smallest. This equation involves warm carcass weight
(TM) as additional independent variable. In the re-
search of Kova¢ et al. (1995) equation DMS5, which
differs from MF3 only in regression coefficients, was
the only one satisfying requested criterions (R = 0.77
and ¢, = 2.43).

For equation MF4 it could be stated that it does not
meet the coefficient of determination as a criterion (R =
0.627). This makes this equation inappropriate for
evaluation of meat yield in pig carcasses, although
standard error is within requested boundaries (o, =
2.239). Kovac et al. (1995) found the same for equa-
tion DM6 (R = 0.75 and ©,=2.51) which was different
from MF4 only by coefficients of regression.

All equations satisfied the criterion of standard er-
ror. Nevertheless, it is notable by correlation coeffi-
cients (r) that evaluations by equations MF1 and MF4
(r = 0.791; r = 0.792, respectively) are not correlated
strongly enough with the results of objective determi-
nation of meat yield by total dissection (TD). The
strongest correlation was found for equations MF2 and
MEF3 (r = 0.807; r = 0.807, respectively), while equa-
tion PF was on the edge of acceptability (r = 0.801).

It could be stated on the basis of data presented here
that equations PF, MF2 and MF3 can be used for evalu-
ation of meat yield in swine carcasses. Equation MF3
fitted the best against meat yields determined objec-
tively, although equation MF2 is the most acceptable
because it has less variables which means less measure-
ments. Since the inclusion of warm carcass weight
(TM) as a new independent variable did not signifi-
cantly improve the accuracy of meat yield evaluation
in equation MF3, and since it requires additional opera-
tion, equation MF2 should be accepted as the best so-
lution.
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Classification of the swine carcasses in classes

The results of pig carcass classification in classes
according to Croatian regulations (SEUROP; Pravilnik,
1995) are shown in Fig. 1. Swine carcasses were clas-
sified on the basis of objectively determined (TD) and
evaluated meat yield (PF, MF2 and MF3). The results
mentioned above show that in respect to the classifica-
tion (SEUROP) of pig carcasses (n = 120) meat yield
was better evaluated by modified equations than by
equation PF when they are compared to the objectively
determined meat yield (TD). The use of equations MF2
and MF3 in average classified most of the pig carcasses
into class U (meat yield 50-55%). The mean value of
objectively determined meat yield of the whole sample
of 120 swine carcasses belonged to this class (x =
51.62%). At the same time the highest meat yields of
swine carcasses were evaluated less accurately by all
equations. So, it is obvious that no swine carcass was
classified in class S by equation PF, although 5% of
them belong to it on the basis of objective determi-
nation by total dissection. Nevertheless, 1.7% of the pig
carcasses were classified in that class when equations
MF2 and MF3 were used.

On the basis of objectively determined meat yield
(TD) 24.2% was classified in class E while evaluation
by equation PF classified only 11.7% of the pig car-
casses there. Use of equations MF2 and MF3 classified
20% and 21.7% of the carcasses respectively in the
same class.

In class U 29.2% of the pig carcasses were assorted
on the basis of total dissection while evaluation by
equation PF put 31.7% carcasses in the same class.
Equations MF2 and MF3 classified 43.3% and 41.7%
swine carcasses here respectively.

There were 39.2% pig carcasses classified in class
R on the basis of objective meat yield determination.

1. Classification of pig carcasses
(n = 120) in classes (SEUROP)
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Use of equation PF classified 49.2% in the same class
while MF2 and MF3 33.3% pig carcasses. Class O con-
tained 2.5% pig carcasses on the basis of objectively
determined meat yield. Equation PF assorted 7.5% in
this class and equation MF2 and MF3 only 1.7% of pig
carcasses.

Quality evaluation of pig carcasses of different
genotypes

Data analysis of warm carcass weight (kg), backfat
thickness (mm), loin muscle thickness (mm) and meat
yield determined by total dissection and separation of
tissues according to the groups i.e. genotypes, is pre-
sented in Tab. IV. The highest average warm carcass
weight was determined in the pigs from 3rd group (x =
83.27 kg) and the lowest in the pigs from the 1st group
(x = 79.17 kg).

The highest meat yield was exhibited by the pigs
from the 1st group (x = 57.00%). Pig carcasses from
3rd group had the smallest objectively determined meat
yield (x = 48.32%) although they had smaller backfat
thickness (x = 26.10 mm) and greater loin muscle thick-
ness (x = 62.87 mm) than pigs from 4th group which
exhibited meat yield of 50.00%.

Pig carcasses from 2nd group exhibited the follow-
ing average values: 79.93 kg warm carcass weight;
24.80 mm backfat thickness; 63.50 mm loin muscle
thickness; and 51.17% objectively determined meat
yield. Petriéevié et al. (1994) reported similar re-
sults of the mentioned quality indicators obtained on
the pig carcasses of the same genotype (x = 78.50 kg;
X = 22.94 mm; x = 59.29 mm). Meat yield in the car-
casses (x = 49.54%) in this research was calculated
using the equation from Croatian regulations, and it
was not compared with total dissection and separation
of tissues.

Differences in objectively determined meat yields
between the pig carcasses of different genotypes were
tested by #-test. It was clear from the obtained results
that there were no statistically significant differences
between the pigs from 2nd and 4th group as well as
between the pigs from 3rd and 4th group. However,
statistically highly significant differences (P < 0.01)
were found between 1st and 2nd, 1st and 3rd and 1st
and 4th group. Differences between the 2nd and 3rd
group of pigs were statistically significant (P < 0.05).

CONCLUSION

The results of research on meat yield of pigs of
different genotypes obtained by total dissection and
separation of tissues and by equations for evaluation of
muscle tissue percentage lead to the following conclu-
sions:

1. For the evaluation of muscle tissue percentage in pig
carcasses (y) the following equations could be applied:
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PF evaluation:
S Ni7a
y=47978 + 26'0429ﬁ +4.5154VM —2.5018 log,,S —
- 8421248

MF?2 evaluation:
y=13.4592 + 50.944% +7.17767NM +45.1467 log, (S —
-20.682VS

MF3 evaluation:
y=14.936 + 0.0164TM + 48.62098 % +6.924VM +
+42.163 log, oS — 19.823VS

The best of these equations is MF3, although MF2
appeared to be the most convenient for practical use
because it involves fewer variables.

2. There were differences between the groups i.e. ge-
notypes of pigs in meat yield obtained by total dis-
section and separation of the muscle tissue from others
(TD). The highest meat yield (x = 57.00%) was ex-
hibited by pig carcasses from the 1st group (/LW x
GL/ x GL); followed by carcasses of pigs from the
2nd group (/LW x GL/ x GL) with 51.17%; pig
carcasses from the 4th group (genotype-unknown)
with 50.00%; and from the 3rd group (/SL x LW/ x
SL) with meat yield of 48.32%. Statistically signifi-
cant differences in meat yield were established bet-
ween st and 2nd; 1st and 3rd; and 1st and 4th group
(P < 0.01) as well as between 2nd and 3rd group of
pigs (P < 0.05). Differences in meat yield between
2nd and 4th as well as between 3rd and 4th groups
of pigs were not statistically significant (P > 0.05).
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